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JANUARY 1, 1945, VOL. 155. 


THE STORY BRIDGE, 
BRISBANE, QUEENSLAND. 


BRISBANE, the capital of Queensland, 


on both sides of the Brisbane River and, as in other | level bridge at Kangaroo Point. 
large cities, the question of cross-river communica- | year, 1931, 


tion is an important one. There is no railway con- | 


nection across the river within the city boundaries | Facilities Act to cover this and other toll franchise 


and before the construction of the Story Bridge, 
with which this article is concerned, road com- 
munication was provided by two bridges situated 
close together in the eastern part of the city. 
position is shown in the map reproduced in Fig. | 
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and Company, who later were associated with other | He was appointed a Public Service Commissioner 
engineering and financial firms, approached the | in 1920 and was associated with the setting up of 


|Government and City Council, with the object of | the Bureau of Industry. The constitution of the 


is built | securing a franchise for the construction of a high- 


| Company made a formal application for a franchise. 


| Bridge Board was later changed by the retirement 
In the following | of Mr. Brigden, his place as Director of the Bureau 
the Government of the day passed a! of Industry being taken by Mr. Colin Clark. Mr. 
Privately Constructed toad Traffic | D. A. Crawford, Chief Engineer of the Main Road 
Commission, was also appointed a member. The 
day after the constitution of the Board, Dr. J. J. C. 
| Bradfield, C.M.G., was appointed consulting engin- 
In 1930, the Commissioner of Main Roads had eer for the design, fabrication and construction of 


| Tolls 


on 


| proposals and in 1932, Messrs, Dorman, Long and 


Their | been instructed by the Government to convene a | the bridge. 


committee to investigate the question of site, head; The first activity of Dr. Bradfield was to examine 


on page 2, from which it will be seen that neither | room and width for a bridge from Kangaroo Point | the three proposals for sites put forward by the 


provides direct communication between the main 


areas north and south of the river. 
in the south-east corner of Queensland, 
much of the traffic to other parts of the State must 
pass to the north. Other large centres of popula- 
tion in Australia formed by Sydney 


Brisbane lies | technical committee and had nothing to do with|of the connection at 
so that | questions of franchise or ownership of the bridges. 


and Melbourne | gation channel should be not less than 900 ft. | 


This was a purely | Commission of Main Roads. He reported in favour 
Ivory-street and Bowen- 
terrace. The geology of this site was then exam- 
| ined in detail by Mr. L. C. Ball, the Government 
who acted in consultation with Dr. 
The bridge is located near the junction 


to the north side of the river. 


After full consultation with the shipping interests, 
it recommended that the clear span over the navi- Geologist, 


| Bradfield. 


lie to the south, giving a stream of traffic in the| wide and suggested a span of 924 ft. between the | of the Brisbane schists and the tuffs, and shafts 


opposite direction. Much of the industry 


. and | centres lines of the main piers. 
population of Australia is grouped on its eastern | adopted for the Story Bridge. 


seaboard and to link the important centres together | 


a great Pacific highway is being constructed follow- 
ing the coast northward from Melbourne. Beyond 
Brisbane, this road is continued by Bruce Highway, 
and before the construction of the Story Bridge 
there was something approaching a break in the 
direct line of communication. 


Ten years ago the only road connection avail- | 
able across the Brisbane River was that provided | 


by the Victoria Bridge, which is the one shown 
nearest to the Story Bridge in the map, Fig. 1. 
As long ago as 1917, at the first Australian Town 
Planning Conference, Mr. W. M. Nelson, the General 
Manager of the Brisbane Tramway Company, 
suggested that at least one, and probably two, | 
bridges would have to be built below Victoria 
Bridge. In the course of the next year congestion | 
on the approaches to this bridge led to road widen- | 
ings on the north side, but between 1920 and 1922, 


| first of these would have given a clearance of 75 ft. ; 


| 95 ft., 


| 


when the deck of the bridge was being concreted, | 


conditions became 
Brisbane Council appointed a Cross River Com- 


mission to examine the whole bridge question. | 


This body recommended a double-deck low-level Industry to act as a constructing authority and | 


bridge across the river from Kangaroo Point. As | 
this would have interfered with shipping facilities 


above the site of the bridge, the additional recom- | employment which was severe at that time. 
|scope of the Bureau of Industry enabled it to} 


mendation was made that a canal should be cut 
through the Point, road traffic across it being | 


maintained by means of a bascule bridge. Kangaroo | in conjunction with the bridge works. 


Point is marked in Fig. 1; the site of the proposed | 


so difficult that the Greater| own design. 


bridge lay to the west of that now occupied by the | 


Story Bridge. 


position of the present Grey-street Bridge. 


The Commission reported in 1926, and as a result | 1933. 
of its recommendation, the Grey-street Bridge was | missioner for Main Roads ; 
It was con- | Director of the Bureau of Industry ; and Mr. J. D. 


built and opened to traffic in 1932. 


structed with a 40-ft. roadway in place of one of | Story, Public Service Commissioner. 


30 ft. as had been proposed. This bridge proved of 
considerable value in relieving congestion at peak 


hours, but did not solve the major traffic problem | became an officer of the Department of Public 
In the year 1930, before the completion | Instruction in 1885 and was closely connected with 
Dorman, Long | the establishment of the University of Queensland. 


of the city. 


of the Grey-street Bridge, Messrs. 


The Commission also proposed a/| of the cost of shortening the masts of vessels pro- 
bridge with a 30-ft. roadway approximately at the | ceeding above the bridge. 


were sunk and diamond-drill bores made, of a total 
length of over 2,000 ft., in order to determine the 
necessary foundation depth to ensure that solid 
| rock was reached. The deepest bore, one of 155 ft., 
was on the site of the southern main pier, the 
lower 23 ft. were in solid rock. Dr. H. C. Richards, 
By increasing these gradients to 1 in 25, a clearance | Professor of Geology in the University of Queens- 
of 98 ft. would have been obtained. The bridge} land, who was consulted in connection with the 
covered by this third proposal would have made | matter, reported that. the foundations of the bridge 
connection, on the north side, to Ivory-street at | piers at the anticipated depths would be entirely 
Bowen-terrace, as shown for the Story Bridge in | satisfactory, the most important resting on hard 
Fig. I. This site was the one adopted by Messrs. | quartz schist. Tests on 6-in. cubes of this material, 
Dorman, Long and Company in their formal applica- | carried out by Professor Richards, gave a minimum 
tion for a franchise. | crushing strength of 76-78 tons per square foot, 
The next stage in the matter was an instruction | a maximum crushing strength of 171-43 tons, and 
by the Government, in 1932, to the Commission of | an average of 121-4 tons. The most important 
Main Roads to investigate the question of a publicly- | and deepest foundation is that of the south main 
owned toll bridge, the offer of Dorman Long having, | pier. It was taken to 132 ft. below surface level and 
in the meantime, been definitely rejected. The | 120 ft. below water level. The average pressure 
|Commission examined the costs of a cantilever | on the quartz schist is 1] tons per square foot and 
bridge, as designed by Mr. W. J. Doak for the Cross | the maximum pressure on the extreme edges of 
River Commission, and a suspension bridge of their | the caissons, due to wind, flood, and dead and live 
A road width of 40 ft., with two) loads, is 21 tons per square foot. 
10-ft. footways was assumed. Legislative changes; On June 28, 1934, the Bridge Board recommended 
were then made in order to enable the Bureau of | the acceptance of the design for a cantilever bridge 
prepared by Dr. Bradfield. This had a channel 
span of 924 ft. and a height of 100 ft. above high 
water. The width between trusses was. 60 ft. and 
a 40-ft. roadway with two 10-ft. footways was 
recommended. The bridge, however, was to be 
undertake river widening and wharf reconstruction | designed so that it could carry a 60-ft. roadway and 
An amicable | two 10-ft. footways on the cantilevered ends of the 
cross girders. On the south side there was to be an 
approach on a centre line 120 ft. east of the eastern 
building line of Main-street. The natural formation 
of the land is higher on the north bank of the river 
and no raised approach was necessary. The bridge 
was designed to make connection at the existing 
level of Bowen-terrace. This design was accepted 
and detail drawings and specifications prepared. Mr. 
James Holt was appointed supervising engineer for 
the design of the bridge and of the contract for its 
construction, while Messrs. G. E. K. Pitt, N. J. 
Butler, J. E. Kindler and V. Packer acted as his 
assistants. A small field staff, which included 
Messrs. ©. M. Calder, E. C. Fison, and K. N. E. 


This span was later | 

The committee 
indicated three possible sites for the bridge. The 
the second, one of 79 ft.; and the third, one of 
if approach gradients of 1 in 30 were adopted. 


to include the building of the bridge in the pro- | 
gramme of works being undertaken to relieve un- 
_ 


agreement was come to with the shipping interests, 
of which one item was the payment by the Bureau 


A Bridge Board was constituted on December 14, 
This consisted of Mr. J. R. Kemp; the Com- | 
Mr. J. B. Brigden, 


Mr. Story, 
after whom the bridge is named, has had a long and 
distinguished career as a public servant. He 

















Bradfield, was formed to carry out the cross-river | 
surveys. Queenslanders were appointed in almost 
every instance when the office staff was increased | 
to prepare the detailed drawings after the contract 
was let, although it was difficult to find men with 
the necessary experience. 

Alternative tenders for a bridge with a 40-ft. 
roadway, or a 60-ft. roadway, were called for in 
January, 1935, and in April, Dr. Bradfield recom- | 
mended the acceptance of that of Evans Deakin- | 
Hornibrook Constructions Proprietarv, Limited, of | 
1,154,0001. for a bridge with a 60-ft. roadway and | 
two 10-ft. footways. This recommendation was 
approved, the successful tenderers representing 
two associated firms both purely of Queensland 
origin, and which have been in existence for many 
years. One of these, Evans, Deakin and Company, 
Limited, were structural steel engineers ; the other, 
M. R. Hornibrook (Pty.), Limited, were public- | 
works contractors. The bridge, which contains 
11,800 tons of structural steel and 1,600 tons of | 
reinforcing steel, is the largest ever built entirely 
of Australian design, material and construction. 
All steelwork was fabricated at the Rocklea work- | 
shops of Evans, Deakin and Company, which were 
considerably enlarged for the purpose, various special 
machines being installed. Excavation, concrete 
work and the erection of the steelwork of the 
approach spans was handled by M. R. Hornibrook | 
(Pty.), Limited. “For the erection of the super- | 
structure of the main bridge, the company engaged | 
a Canadian bridge engineer, Mr. L. R. Wilson, who 
had previously been in charge of operations for the | 
fabrication and erection of the superstructure of the 
Montreal South Shore cantilever bridge. Mr. F. | 
Bowman acted as his assistant and Mr. J. T. Lang | 
was the general foreman in charge. 

Materials for the concrete used in the bridge works 
were obtained in the neighbourhood. Gravel was 
dredged from the Brisbane River at St. Lucia and 
was screened and washed at Kangaroo Point. Sand | 
was obtained from the Pine River, which joins the | 
sea some ten miles north of the Brisbane River. 
The cement was manufactured at the Darra works | 
of the Queensland Cement and Lime Company, | 
Limited, from coral and mud dredged at Mud 
Island, Moreton Bay, and from clay excavated at 
the site of the works at Darra. Moreton Bay is the 
main coastal inlet into which the Brisbane River 
discharges. All cement was tested for the Bridge 
Board by the Railway Department. In all, 11,600! 
tons were used. Two classes of steel were employed 
in the 11,800 tons of the bridge structure—carbon 
steel with an ultimate strength of from 62,000 lb. 
to 72,000 lb. per square inch and high-tensile steel 
with an ultimate strength of from 80,000 lb. to| 
95,000 Ib. per square inch. The largest plates 
employed are for the webs of the upper chord of the 
anchor arm. They are 54 in. wide, 44 ft. 5 in. long 
and } in. thick; each weighs 7,570 lb. 

An elevation of the bridge is given in Fig. 
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asphaltic concrete. This bank is followed by a 
length of 238 ft. of column, slab and beam con- 
A view of this section in course of con- 
struction is given in Fig. 4, on page 4. The re- 


M.INST.C.E., CONSULTING 


/ Bowen, 





opposite, and a general view of the completed 
structure in Fig. 3. The work represented by the 


contract extended from a point near Bowen- | 
terrace on the north bank to Ferry-street on the | 


south. Bowen-terrace is indicated in Fig. 1, but 
owing to the small scale it has not been possible to 
show Ferry-street; it lies about half way along 
Kangaroo Point. Starting from the south end at 
Ferry-street, there is a reinforced-concrete section 
of a total length of 987 ft. 
These 


carried on reinforced-concrete piers. two 


sections together constitute the southern approach. | 
The bridge itself has a total length of 1,463 ft., the | 


main piers being 924 ft. apart and the anchor piers 
in each case 269 ft. 6 in. from a main pier. On 
the north side, owing to the configuration of the 
land, there is no actual approach, but it was neces- 
sary to reconstruct the roadway in the neighbour- 
hood of Bowen-terrace. As will be seen from 


Fig. 2, the north anchor pier is entirely embedded | 


in the bank. 

The first 363 ft. of the southern approach consists 
of an earth bank inside reinforced-concrete retaining 
walls; the filling material was obtained from the 
excavations for the piers, cylinders and caissons. 
The earth bank is surfaced with an 8-in. reinforced- 
concrete slab, over which there is a 2p. layer of 


This is followed by a| 
section 1,084 ft. long, consisting of steel spans | 





inforced-concrete columns, 18 in. square, are set | 
in groups of five across the width of the bridge, the 
groups being at 20 ft. centres longitudinally. At the | 
expansion joints, which are arranged 80 ft. apart, 
double 18 in. by 15 in. columns are used. The area | 
covered by the columns is enclosed by outside 
curtain walls 6 in. thick. Part of one of these is 
clearly shown on the left in Fig. 4. The columns 
|carry main and secondary beams, which support 
the deck slabs. For the roadway, these slabs are 
74 in. thick, and for the footways, the thickness is 
|34 in. The curtain-wall construction forms a closed 
chamber below this part of the approach. It is pro- 
| vided with windows, ventilators and access doors, 
and is used as a store for equipment employed in 
the maintenance of the bridge. Voids for two of the 
windows and a door can be seen in the end wall 
facing the next section of the approach in Fig. 4. 

This column, slab and beam arrangement 
followed by 386 ft. of reinforced-concrete girder 
construction. As will be seen in Fig. 2, there are 
nine girder spans. The spans are all of 42 ft. 6 in. 
except the middle one, which is of 46 ft. This span 
lies on the line of a cross road passing under the 
approach. A view of this part of the work after | 
completion is reproduced in Fig. 5, on page 4. 
The north end of the slab and column section can 
be seen on the left in this illustration. The piers 
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| carrying the roadway is 7} in. thick. 
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each consist of four rectangular columns, the founda- 
tions for which were carried down to bed rock. 
The average foundation pressure does not exceed 
5 tons per square foot. The spans consist of six 
heavily-reinforced concrete girders lying side by 
side, each being continuous over three spans, as 
can be seen in Fig. 5. The reinforced-concrete deck 
The project- 
ing parts carrying the footways are 3} in. thick and 
have bracket reinforcement. 

The roadway level at the northern end of the con- 
crete section of the approach is 44 ft. above ground. 
This rises to 91 ft. at the south anchor pier where 


| the steel section of the approach connects to the 


main bridge. There are seven steel spans, the 


| first three of 102 ft. and the last four of 187 ft. 


The piers under the 102-ft. spans are founded from 
22 ft. to 40 ft. below ground level on weathered 
schist. Those for the 187-ft. spans are in the form 
of reinforced-concrete cylinders, 14 ft. in diameter 
and with walls 3 ft. 6 in. thick. This gave a 7 ft. 
diameter dredging well through which material 
was excavated by open dredging with a grab until 
level was reached. After this stage, the 
cylinders were converted to air-lock working and the 
remainder of the excavation and the placing of the 
concrete seal was carried out in the dry. A timber 
trestle, on which a hammer-head tower crane 
operated, was constructed for sinking the piers and 
cylinders and for the erection of the steel approach 
spans. This can be seen on the left in Fig. 6. 
(To be continued.) 
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ence to several well-known British designs, now in | 
keen demand throughout the world. 

In a book of only six chapters and some 170 pages, | 
it is hardly to be expected that the whole field of 
high-speed compression-ignition engines could be | 
covered, but it is surprising to find, in the first 
chapter, “‘an historical survey” going over the 
same ground of thermodynamic theory that has 
been traversed so often, and by so many others ; 
authoritative as are the names of Mr. Goldingham’s 
collaborators—and his own—it would surely have 
been safe to assume a certain familiarity, on the 
part of any reader likely to be concerned with | 
modern compression-ignition engines, with the | 
rudiments of the subject, and to have given merely 
the references to sources of information on the 
early stages of development. In this first chapter, 
incidentally, the reference to two-stroke cycle | 
engines shows that the author was thinking of the | 
old crankcase-compression, and not the more 
modern designs based on the latest high-compression 
principles, with differential timing between the 
inlet ports and exhaust valves. Much space is 
given to descriptions and illustrations of old types of 
injection nozzles, etc. ; which, as the author himself 
says, are mainly interesting because they are not 
used in the kind of engine indicated by the title of 
the book. 

The difficult circumstances of war time may be 
allowed to excuse an apparent laxity in proof- 
reading (the piston speed of ** 1-740 ft.”” per minute, 
on page 109, is an obvious typographical error for | 
1,740 ft.), but there are other seeming oversights | 
which are difficult to understand. So far as design 
goes, there appears to be no real difference between | 
Figs. 10 and 11, which (so the text states) represent 
two distinct phases in the development of the 
Ricardo Comet head. In fact, both are from the 
same original, Fig. 10 having the section cross- 
hatched and being provided with a couple of notes 
indicating the injector positions, whereas Fig. 11 
is neither annotated nor cross-hatched, but is other- 
wise identical. The similarity between the illus- 
trations on pages 78, 79 and 84 also suggests that 
they have been included without much discrimina- 
tion. On another page, there is a reference to “ the 
McLaren-Ricardo 4-cycle stationary and marine 
C.l. engine, which was formerly known as the 
McLaren-Benz engine. . .”” Even the most diligent 
student might be misled by this ; our recollection is 
that Messrs. McLaren gave up the Continental Benz 
design because Ricardo’s gave greatly improved 
performance. In other matters, however, accuracy 
is carried almost too far, as in the reference to 
854 Ib. brake M.E.P., on page 90, and even to 
78-9 Ib., on page 109. 

There are separate chapters devoted to the 
application of Diesel engines to rail locomotives and 
to marine propulsion ; but here, again, the selection 
of examples is open to criticism in view of the title 
of the book, as both chapters deal largely with types 
which can hardly be regarded as “ high-speed ”’ by 
modern standards. The final chapter, by Mr. J. 
Bibby, M.Sc., on ** Torsional Vibration,” is germane 
to the subject and is very welcome, but the page 
headings throughout the chapter—*‘ Troubles due 
to Torsional Vibration ’—do not correctly describe 
the contents. It will be gathered, from the fore- 
going, that the book requires to be read with circum- 
spection, fortified by a certain familiarity with the 
facts of its subject, if its merits are not to be over- 
shadowed by its unfortunate deficiencies—some of 
which, it is only fair to state, would be less signifi- 
cant if the title were not so narrowly specific. 








CONTROL OF BICHROMATES.—The Ministry of Supply 
has issued the Control of Bichromates (No. 2) Order, 
1942 (S.R. & O. No. 2547, price 1d.), which increases the 
maximum prices of commercial-grade sodium and 
potassium bichromates by {d. per Ib. 


Mica CLay.—The Board of Trade is issuing the Pro- 
duction of China Clay (Restriction) Order, 1942 (S.R. & O. 
No. 2604, price 1d.). This replaces the previously 
issued Production and Supply of China Clay (Restriction) 
Order, 1942, and its purpose is to bring under control, | 
by means of licensing, the production of mica cJay in 
addition to that of china clay. 
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EARLY CAST-IRON CANNON.* 
By H. Scuvusert, M.A., D.Phil. 


Tue age of the Tudor Kings (1490-1603) is a land- 
mark in the growth of the English Nation. Economic- 
ally this age was marked by the first successful striving 
for commercial and industrial independency. The 
development of the English iron industry during this 
era was very remarkable ; it was mainly due to a two- 
fold impulse, the increased demand for household 
articles of iron and for armaments. In satisfying both 
these demands valuable help was afforded by one of the 
great revolutionising inventions of the earlier times, 
the casting of iron, which was introduced into England 
during the early years of the Tudors. It was particu- 
larly for armaments that iron-founding proved to be 
very valuable. Cannon of cast iron could be produced 
much more cheaply than those of bronze or wrought 
iron, which were commonly used up to that time. 

According to the historical tradition beginning with 
Raphael Holinshed’s Chronicles, of 1586, the first found- 
ing of iron cannon in England took place at Buxted, 
in Sussex, in 1543. There are records of iron cannon 
made in England during the Fifteenth Century, but 
the kind of iron used in their manufacture is not men- 
tioned. Two early specimens of mortars were also 
found in Sussex, the Bodiam Castle mortar, now at 
Woolwich, and the Eridge gun. They are of wrought 
iron with parts of cast iron. Both these mortars are 
neither dated nor are their places of origin really 
known; they are named after the places where they 
were found. The date 1543 appears to be rather late 
for the beginning of the casting of iron guns in England, 
as the method of founding iron was known in Sussex as 
early as 1490, when there were “ iron-founders ” work- 
ing at Buxted, south of Ashdown Forest. A few years 
later there was an iron-founder, named Pieter Roberdes, 
at the King’s iron mill at Hartfield, north of Ashdown 
Forest ; his second name “ Graunt Pierre ’’ indicated 
his French origin. 

Tron-founding increased in 1496, when King Henry 
VII. preparing to secure the border against a Scottish 
invasion, gave orders to engage artificers, ** founders” 
and labourers for the building of foundries for the 
making of iron ordnance. As a result of this commis- 
sion large quantities of cast-iron ‘‘ gun-shot” for the 
King’s artillery were made in Ashdown Forest from 
December, 1496, onwards. One of the founders was 
Pieter Roberdes, at Hartfield, mentioned above. 
Another was Simon Ballard, at Newbridge, in Ashdown 
Forest. For casting he used “ rough iron’’ delivered 


to him from the King’s iron and from iron belonging | 


to Henry Fyner. A third of these founders was 
Blasius Ballard, perhaps a brother of Simon. All three 
were at the same time in the service of King Henry VII 
as gunners of the Tower of London. The gunners of 
that age were not only artillerymen but also experts in 
shot- and gun-founding. When Henry VII became 
King, in 1485, he kept in his service as gunners William 
Nele and Patrick de la Mote, appointed by his pre- 
decessor, King Richard III. The more important of 
them was de la Mote, as he was given the office of chief 
‘“ eanoner” or master founder and surveyor and maker 
of all the King’s cannon in the Tower of London and 
elsewhere. To attend him in the making of cannon two 
more gunners were appointed, Theobald Ferrount and 
Gland Pyroo, but there is no information as to which 
cannon they made nor what kind of material they 
used. Judging from their names, these three gun- 
founders were obviously French. 

The predominance of French gun-founders and 
gunners is easily understood if one considers the fame 
which the French artillery had gained at that time. 
It dated from the reconquest of Normandy in 1449-50 
by the perfected siege artillery of the brothers Bureau. 
Later those cannon aroused the admiration of the 
Italians during Charles VIII.’s expedition into Italy 
in 1494; Guicciardini, the Florentine historian, was 
deeply impressed by their splendid quality, the rapidity 
of firing and the use of iron balls instead of stone ones. 
One of the merits of King Henry VII. was his full 
understanding of the importance of artillery. This 
great monarch consequently enlarged the body of his 
gunners more and more. In 1489 they numbered 30 ; 
in 1497 there were 49 gunners at the Tower. Many of 
them were of foreign origin, from the Low Countries 
(Antwerp, Guylder, Harlem) and from Spain, while 
most of the foreign gunners had French names like 
Grand Pierre and Ballard (or Byllard). It is remark- 
able that those founders who made shot of cast iron 
in Ashdown Forest were gunners of French origin. 
That leads to the conclusion that the new method of 
casting iron was introduced into England from France, 
this being supported by the terms “* founder,” “ finery,” 
‘* chafery,” which occur in the same or similar form in 
French. 





* Paper entitled “‘ The First Cast-Iron Cannon Made 
in England ’’, submitted to the Iron and Steel Institute 
for written discussion. 


Abridged. 


As a result of the introduction of the iron-founding 
| process several ironworks were installed before 1500, 
| all around Ashdown Forest, where large resources of 
wood, especially of oak, provided the necessary supply 
of charcoal for the smelting process, There were the 
foundries of Buxted in the South and of Newbridge 
and Hartfield in the North. Near the foundry at 
Hartfield there was an iron forge, also worked by a 
Frenchman called John Stile, who had been in England 
since 1491. The products of these foundries, so far 
as they were of cast iron, were gun-shot, but we do not 
hear of any guns at all. The guns of that time were 
still mostly made of non-ferrous metal or of wrought 
iron. It took some time for these early founders to 
become skilful enough to try their art on so big and 
difficult an object as a gun. The first attempt was 
made in 1508; it took place at the foundry where the 
first cast-iron shot had been made, at the King’s iron 
mill near Newbridge in Ashdown Forest. The founder 
was again a Frenchman, called Pauncelett Symart, 
who had been the tenant of the iron mill since 1498. 

In the accounts of 1508-09 iron guns with powder- 
chambers made by Symart are mentioned for the first 
time, but these guns were no good, as they burst when 
being tested. Symart was temporarily imprisoned in 
the Fleet in London, together with one Henry Crymer 
or Craymer (obviously an English name), who was one 
of the gunners of the Tower, probably the instigator of 
this gun-founding and Symart’s adviser from the 
ordnance point of view. During the following year 
Symart cast other guns, with better results ; according 
to the accounts of 1509-10, he made * IIT. caste gonnes 
of irron with VII. chamberys of yrron.” This is the 
first time of which we know definitely that guns of 
cast iron were successfully manufactured in England. 
The weight of the three guns was 2,142 |b., that of the 
seven chambers 2,975 lb. That makes an average 
weight of 714 lb. for the gun or barrel and of 425 lb. 
forthe chamber. The weight of 1,139 1b. for the whole 
| gun including the chamber corresponds with that of 
the smaller type of Tudor ordnance. 

As guns and powder-chambers are mentioned sepa- 
| rately, the chambers were probably detachable. Of 
the guns only is it said that they were of cast iron, 
not of the chambers. Evidently the new process of 
casting iron was applied to the manufacture of the 
| barrel only. The chambers were probably composed 
| of wrought-iron bars bound together by iron bands, 
| which was the older method of making iron guns. 

Pauncelett Symart worked at the foundry near New- 
| bridge until St. Michael’s Day in 1511. He was 
| succeeded by Humphrey Walcot, who operated the 
| foundry until-his death in 1515. It was untenanted 
until 1524, when it was let to Thomas Boleyn, later 
| Earl of Wiltshire, the father of Anne Boleyn. 
| The casting of iron guns and shot in Ashdown Forest 
did not cease after the first attempts. In 1513, Reignold 
Robertes, perhaps a son of Pieter Roberdes at Hartfield, 
made two guns of cast iron weighing 1,862 lb. for 
King Henry VIII. After 1511, we find Robert Scorer, 
at Parrock, also a gunner of the Tower, casting iron 
shot for the Royal Navy. At the same time, Richard 
Sackfield and John Bowyer, in 1514, at Hartfield, were 
supplying iron gunstones. In 1509, Claudius Robynson 
erected a steel forge, also useful for armament purposes, 
quite near to Newbridge foundry. This shows that 
ironmaking was still going on in Ashdown Forest at 
the beginning of Henry VIII's reign, but there is one 
noticeable difference from earlier times: the French 
founders were now mostly replaced by Englishmen, 
who had learnt the process of iron-casting from them. 

Unfortunately, this growing home industry was soon 
cut short by the line that the armament industry took 
afterwards. The turning-point was the great expansion 
of the Navy which took place under the auspices of 
Henry VIII, who was keenly interested in it. Con- 
cerning the Navy, Henry VIII followed in his father’s 
footsteps, as Henry VII was the first English monarch 
to build vessels specially for war, instead of relying 
entirely upon ships hired from the merchants. For 
the armament Henry VII had created a home industry 
with the help of French founders and gunners. His 
son, Henry VIII, acted differently by placing large 
orders for armaments in foreign countries. On the 
other hand, Henry induced alien gun-founders to settle 
in London. In this way, two new foundries were 
created. One was at Salisbury Place, where Italian 
gun-founders, of the noted family Arcanus of Cesena, 
worked until 1545. The other one was at Houndsditch ; 
it had been in existence since 1511, but was enlarged 
by Peter Baude, a Frenchman, working there from 
1528 to 1546. Until 1571, it was one of the principal 
| gun foundries in England. 

The greater part of the cannon cast abroad and all 
those cast in the London foundries were made of non- 
ferrous metal. The cost of that material was much 
higher than that ofiron. At the beginning of his reign, 
Henry VIII was well able to meet such expenses, 
thanks to the treasure that his father had carefully 
collected, but in the later years the financial resoufves 

















of this splendour-loving king became completely 
exhausted, so that when, in 1543, war with France 
became imminent and armaments had to be increased, 
there was a need for guns of iron because of their lower 
cost. It was very fortunate for the king and his 
country in such precarious times that iron-founding 
was still going on in Ashdown Forest. Up to 1543, 
iron gun-shot were cast under the supervision of William 
Levet, parson of Buxted, but no guns. Levet held 
the post of the king’s “‘ maker of iron stones for the 
Office of the Ordnance in the Tower,” which post 
passed after his death to Ralph Hogge, his servant and 
helper in iron-founding. From the list of _— made 
“denizens ”’ in 1544, we know that many ironworkers 
of French origin were still employed in the ironworks 
around Ashdown Forest. Most of them came from 
Picardy and Normandy; they had been in England 
for many years, some since 1508 and 1509. The works 
employing the highest percentages of Frenchmen 
among their ironworkers were those of Levet, mentioned 
above, who had ironworks at Oldlands, north-west of 
Buxted, and the ironworks of Thomas Seymour, Duke 
of Norfolk, at Sheffield, in the parish of Fletching. 

As, in 1543, Levet was the only one supplying the 
Office of the Ordnance with munitions of cast iron, his 
works was the most suitable place for casting iron guns 
when King Henry VIII needed large quantities of 
ordnance, which could be manufactured more cheaply 
from cast iron than from bronze or wrought iron. So 
Henry sent his metal-founder Peter Baude to Buxted, 
where he cast iron guns in 1543 along with Levet’s 
iron-founder Ralph Hogge. 

ere is, however, one definite improvement which 
dated from round about this time. In the records of 
gun-founding in England previous to 1543, a distinction 
is constantly made between guns, i.e., the barrels, and 
their chambers, which were detachable. But after 
1543 no such distinction is made when guns of cast iron 
are mentioned. From this fact we may assume that 
the later iron guns were cast in one piece, like bronze 
guns. Evidently the method of casting bronze guns 
was applied to the founding of iron ones, first by the 
metal-founder Peter Baude together with Ralph Hogge, 
who was taught this method by Baude. These later 
guns were still cast hollow; they were not solid and 
bored afterwards, for the process of boring them was a 
novelty when it was applied to iron guns in Sussex in 
the Seventeenth Century. . 

The first large order for making iron guns of which 
we have more exact knowledge was given to Levet in 
1545. When, in February, 1545, a Scottish invasion 
was imminent, the need of artillery became more urgent 
than ever. So Levet was ordered to make 120 iron 
guns and a large amount of gun-shot. Their manufac- 
ture took nearly two years. Some of these guns went 
to the fortress of Portsmouth, others to the Isle of 
Wight. In the list of the ordnance placed at the 
defences of Portsmouth, dated February 16, 1547, four 
‘“‘sakers ” of cast iron “‘ of Parson Levett’s making ”’ 
are mentioned. ‘‘ Sakers”’ were guns of the smaller 
type of Tudor ordnance, having an average weight of 
1,400 Ib., i.e., they were not much bigger than the 
cast at Newbridge in 1509. In the list of 1547 the guns 
of Levet’s making were the only cast-iron guns of 
English manufacture ; the others were imported from 
Flanders. 

The manufacture of large cannon, such as heavy 
siege guns, required a larger quantity of cast iron than 
could be produced in the comparatively small furnaces 
of the time. This demand led to the building of a 
double furnace in the Forest of Worth, west of Ashdown 
Forest. Worth and Sheffield belonged to Thomas 
Seymour, Duke of Norfolk, until his attainder for high 
treason in 1546, when his property in Sussex became 
forfeited to the Crown. On December 27, William 
Levet was commissioned to oversee the Duke’s iron- 
works and mines. Under his supervision a double 
furnace was erected at Worth in 1547; it was the first 
of that kind in England known tous. A double furnace 
consisted of a pair of furnaces standing side by side and 
combined in a single structure. Double furnaces were 
a rarity. The first one known was erected in 1452 
by a Hungarian, named Orban, when the Turkish 
Sultan Mohamed II gave orders to produce heavy siege 
guns for the siege of Constantinople. In 1574, there 
were two other double furnaces in Sussex. They were 
at Newbridge in Ashdown Forest and in the parish of 
North Chapel, probably at Frith. 

In the early Seventeenth Century Louis de Geer, who 
had emigrated from the Netherlands because of religious 
persecution, erected at Finspong, in Sweden, a double 
furnace for casting heavy iron guns for King Gustav 
Adolf’s artillery, to which the King owed so much of 
his success in the Thirty Years’ War. As guns were 
exported in large quantities from Sussex to the Nether- 
lands at the end of the Sixteenth Century, the idea of 
the double furnace for casting heavy iron cannon may 
have come from England. From the Netherlands it 
was introduced into Sweden, and apparently into 
Western Germany’ also. 

The double furnace first used for casting large iron 
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cannon in Sussex appears to have exercised a wide- SELF-ADJUSTING PRESS TOOL | any contour, either stepped, curved regularly or irreg- 


spread influence on the cannon foundries on the Con- | ularly, or waved, etc. 
tinent. The first products of the double furnace in| Tue equipment necessary fo the maintenance and re-| The limit of upward movement is determined by the 
Worth Forest are known to us from an inventory of | pair of the civil aircraft of Messrs. British Overseas Air- | shoulder of the rectangular part of the ram butting up 
January 22, 1549. There were smaller guns, such as | ways Corporation, London, was referred to generally | against the body of the tool, the limit of downward 
sakers, minions and falcons, and heavy guns also, e.g.,| on page 410 of volume 153 (1942), and some of the | movement being determined as follows. The rams are 
14 culverins and 16 demi-culverins. They were 2}| items have since been described in greater detail on | guided outside the cylinders by the end plates e and 
to 3§ times as large as the guns that had been cast | pages 166, 285, and 385 of the previous volume of | the side plates f, all rigidly bolted to the body. The 
formerly, for culverins had an average weight of| Encrngertne. The present article deals with another | ram blocks have a projecting stop g at each side, the 
4,840 lb., a length of 10 ft. 11 in. and a bore of 5-2 in., | interesting unit of the equipment, namely, the self- | stops travelling in blind-ended grooves in the side plates. 
and demi-culverins had a weight of 3,400 Ib. and a| adjusting press tool illustrated by Figs. 1 to 4,o0n this | The grooves can be seen in both Figs. 2 and 3, the 
bore of 4-0 in. and the opposite pages. The tool is used forstraighten- | function of the blind ends in limiting the downward 
When William Levet died in March, 1554, he was /| ing such parts as airscrew blades, which, owing to the | stroke of the rams being clear in the latter figure. It 
succeeded by his servant, Ralph Hogge, who built | constant variation of cross-sectional contour, are not'| may be mentioned that the circles A in Fig. 3 do not 
Hogge House” at Buxted, where he lived until his | easy to handle since a press tool with a flat face makes | represent stops but holes drilled through the cylindrical 
death in 1585. During his long career as an iron-/| contact with the thickest part of the contour only, the | part of the two outer rams. When the outer rams are 
founder, Ralph Hogge produced a great number of | other parts which are not held down being, therefore, | in their topmost position, these holes coincide with 
guns and much munitions, delivered principally to the | liable to displacement by twisting. The straightening | others through the body of the tool at its lower edge 
Office of the Ordnance in the Tower. In 1575-80, one | operation for airscrew blades is intended to restore the | and clearly shown in Fig. 1. In this position pins 
of his factors was in charge of 230 tons of iron ordnance, | blade to its original condition in the longitudinal direc- | passed through the rams lock them, so that only the 
231 tons of wrought iron, 101 tons of sowes, 33 tons | tion, and, if the contact is not complete over a par- | three central rams can function. The pin is shown in 
of iron shot, all manufactured at Hogge’s ironworks. | ticular cross section, the pitch angle is liable to be | place in the left-hand ram in Fig. 3. This decreasd 
In 1567, Queen Elizabeth granted Hogge the monopoly | altered. It would be possible, but not practicable, to | contact area is required when dealing with narrower 
of exporting “ cast iron ordnance with gunstones ” to | have a tool with a series of removable contact faces of | parts than the tool is normally used for, as for example. 
foreign countries, provided that they were not required | different contours to give effective contact at successive | near the tips of airscrews. It will be noted that the 
by the Office of the Ordnance. This privilege was | positions along the blade, but the same end is obtained | outer ram blocks are wider than the others. This has 
infringed by others, who set up gun foundries in| more expeditiously by making the contact face self-| no particular significance and is only adopted for con 
Sussex. In 1573, there were six such foundries, apart | adjusting to the contour, as is done in the tool described | venience of construction. 
from Hogge’s at Oldlands; one of them, at Mayfield, | below. At the top of each cylinder is a spring-loaded ball 
was the property of the famous Thomas Gresham. The external view of the completely-assembled tool | valve 1, which serves as both inlet and outlet for the 
Apart from ordnance exported to the Continent, | reproduced in Fig. 1, and the longitudinal section given | hydraulic fluid and is surmounted by a short rod by 
large quantities went to English ports, such as London, | in Fig. 3, show it in the position in which it is normally | means of which it can be pushed off its seat. These 
Bristol, Plymouth, Portsmouth, and Southampton. It | used, that is, attached to the upper table of a vertical | rods are depressed by axial movement of the notched 
was mostly used for the defence of the country and for | hydraulic press, Fig. 2, showing it inverted to facilitate | spindle j which is traversed to the right by fluid pressure 
the armament of warships, and enabled the British Navy | photography in its partly dismantled condition. It | on its piston-like end and to the left by the helical 
to gain the glorious victories of the Elizabethan era.| should be pointed out that the rams, identified in | spring &, the working stroke being limited by the stop /. 
The English iron industry was well able to export | Fig. 3 by their hydraulic packing, are not actuated | The spring is in compression, the degree of compression 
guns of cast iron during the latter part of the Sixteenth | by fluid from an outside source, the tool being wholly | being adjustable by means of a screw passing through a 
Century instead of importing them as in the years | self-contained and adjustment of the several rams | bridge, as seen in Fig. 1. The spindle, which does not 
before. The demand for English iron cannon in the | being obtained by the automatic transfer of part of the | rotate, slides in a cylindrical chamber in which it is 
European market lasted well into the Seventeenth Cen- | fluid from one ram to another. Referring to Fig. 3, supported by collars at intervals, these collars being 
tury, when it was curtailed by supplies from the newly | the body a of the tool is a machined steel forging with | interrupted for a short distance circumferentially in 
erected gun foundries in Sweden and Westphalia. a socket on the top for attachment to the ram of the 


order to provide a free passage for the fluid from one 
The superior position held by English iron cannon | press and bored in the lower part to form five cylinders b, 





end of the chamber to the other. The right-hand end 
in the European market was mainly due to the efforts | in which ramsc are fitted. Each ram terminates outside | of the spindle passes through a gland while the left 
of Ralph Hogge and his master, William Levet, since | the cylinder in an integral rectangular block, as will be | hand end is fitted with a cup leather. The chamber 
1543. This date marks the beginning of a continuous | perhaps more clearly seen in Fig. 2. A roller d having | communicates at each end with an air vessel m, an 
casting of iron guns on a large scale and by an improved | a flat face is attached by a pair of links to the block, | additional port nm at the left hand connecting the 
method adapted from the founding of non-ferrous | this arrangement giving flexibility to the contact area of | spindle annulus with the full area at this end. The 
metals. At the same time it was a revival based upon | the face formed by the roller assembly as a whole. | function of the air vessels is to set up a pressure on the 
the old tradition of iron-casting which had never | Apart from this secondary adjustment, primary adjust- | hydraulic fluid so that this will flow into the cylinders 
completely died out in Sussex since the days of the | ment is secured by movement of the rams individually. | when required. When displaced by the rams, part of 
French founders and gunners who had introduced it | In Fig. 3 it may be imagined that. the part under the | the fluid returns to the vessels and compresses the air 
round about 1490. It was this tradition which first led | tool has a sudden “step” although, actually, the |in them. As already stated, no fluid is supplied from 
to the casting of iron guns at Newbridge in 1508 and | rams are so shown merely to make clear the amount | any external source, the circuit being entirely closed. 

1509 by the French foundryman Pauncelett Symart | of stroke provided, the three rams to the left being As shown in Fig. 3 the spindle is as far as it will go 
with the help of the English gunner Henry Craymer. | fully retracted and the two to the right being fully | to the right, so that there is no downward pressure on 
Their product was the first cast-iron cannon made in| extended. The point to note, however, is that the line | the ball valves which are kept closed by their helical 
England which can be definitely dated and located. | of rollers can adjust themselves to make contact with | springs and by the internal pressure of the fluid. 
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There is thus no escape for the fluid in the condition; by their springs, and the tool to become “ solid” 
shown in Fig. 3 and the tool is virtually a solid one ; | enough to allow the required degree of pressure to be 
it should be remembered that it is supposed to be | exerted on the blade equally at all points of contact. 
pressing downwards on a “stepped” part. The| Itis stated that the adoption of this tool has resulted 
operating principle of the tool, however, will be more | in a great saving of time since, once the pitch angle of 
easily understood if it is imagined that a cambered | a blade has been altered, re-forming it by the methods 
airscrew blade is being dealt with and that no con-| previously employed was a long and complicated 
tact with it has been made. In this position of the tool | process, and a much more powerful press was needed. 
all the rams will be at the bottom of the stroke and,|In concluding this series of descriptions of aircraft 
the notched spindle being as far as it will go to the| maintenance equipment we wish to acknowledge 
left, all the ball valves have been pushed off their, seats | our indebtedness to Messrs. British Overseas Airways 
by the wedging action of the spindle notches. The | Corporation for permission to publish them and to Mr. 
cylinders and spindle chamber are filled with fluid due | F. 8. Saunders, the service equipment engineer, who 
to the stored-up pressure in the air vessels. The press | was responsible for the design of the plant, for providing 
i8 now put into operation and the tool descends. Since | the photographs and drawings from which our illus- 
the camber is more or less symmetrical, the thickest part | trations have been prepared. — 

of the blade is at the centre and, in consequence, the | 
central ram is pushed upwards first. 





Further descent | 
of the tool causes the two inner rollers to make contact THE TIMBER CONTROL BOARD.—-We are informed that 
with the blade and their rams are then pushed up-| the Timber Control Board of the Ministry of Supply, 
wards, a similar movement next taking place with the having now largely achieved the purposes for which it 
two outer rams. All five rollers are now in contact | was set up, is to be disbanded. This, it is pointed out, is 
and have swivelled round on their centres so that | in conformity with the general policy of the Ministry to 
their flat faces are tangent to the curved surface | reduce committees to the absolute minimum in the inter- 
of the blade. The slightest further downward move-| ests of economy of time and man-power. The Con- 
ment of the tool displaces fluid from all five cylinders | sultative Committee which represents the industry, 





together and this causes a rise of pressure which, by | however, is to continue in existence for the purpose of 
means of the connection through the port n, is exerted | conferring with the Director of Home Timber Produc- 
on the end of the spindle and immediately pushes it | tion. The new arrangements will not affect the status 
over to the right, to the position shown in Fig. 3, 
a movement which allows the ball valves to be closed 


of either the Timber Controller or the Director of Home 
Timber Production. 
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| SLOT-DRILLING AND KEYWAY- 
CUTTING MACHINES. 


Two interesting examples of recent single-purpose 
machine tools are illustrated in Figs. 1 to 3, page 10, 
Figs. 2 and 3 showing an automatic cotter-slot drilling 
and keyway-cutting machine designed for dealing with 
long as well as short shafts, while Fig. 1 shows a duplex 
machine more specifically intended for cutting slots and 
keyways for locomotive work. Both machines are con- 
structed by Messrs. Carter and Wright (Engineers and 
Machine Tools), Limited, Pellon-lane, Halifax. The 
automatic machine, Figs. 2 and 3, the firm’s No. 8A, 
will cut keyways up to 3 in. wide by 3 ft. 4 in. long, 
and is noteworthy in having the cutter head mounted 
on a tilting cross arm so that keyways may be cut in 
the tapered ends of long shafts, such as marine pro- 
peller shafts, without having to jack up the shaft at | 
an angle. The machine is shown in Fig. 2 as arranged 
for cylindrical work and in Fig. 3, as arranged for 
conical work. The spindle has a vertical travel of 
8 in. in the cutter head and when in its highest position 
the nose is 2 ft. 9 in. from the table surface. The 
working surface of the table, which has machined 
T-slots, is 6 ft. by 2 ft. 10 in., but the table does not, 
of course, reciprocate. It will be clear, however, that 
it is of the compound type, as it can be adjusted 
longitudinally relative to its saddle and the saddle 
is adjustable transversely on the bed; dovetail slides 
are provided for both motions, which are effected 
by ratchet levers. The bed forms part of the broad 
rear column to which is bolted an extension carrying 
a machined face for the tilting cross arm. 

Since the cross arm tilts it is clear that the drive 
must be carried on it. The mounting of the drive is 
best seen on the right in Fig. 3. The motor, which is of 
5 h.p. and runs at 945 r.p.m., is mounted on a tilting 
table carried on a gearbox attached to the end of the 
cross arm. Transmission from the motor to the gear- 
box is by means of a three-stranded link belt and a 
friction clutch and from the gearbox to the spindle 
sleeve by a high-carbon steel shaft running in phosphor 
bronze bearings, and by steel spiral gears running in oil. 
Belt tensioning is effected by tilting the motor table. 
Six spindle speed changes are available. The lower 
lever of the two seen on the gearbox, when turned into 
the horizontal left-hand position, selects three low speeds 
while, when it is turned into the horizontal right-hand 
position three high speeds are available. The upper 
| lever selects the particular speed required out of either 
range, according to whether it is vertical or horizontal 
re to the left or to the right. The low speeds are 











60 r.p.m., 81 r.p.m., and 103 r.p.m., the high speeds 
being 139 r.p.m., 185 r.p.m. and 230 r.p.m. The 
spindle is stopped, without stopping the motor by 
turning the lower lever into the vertical position as 
shown. The motor is controlled by push-buttons 
situated on the right hand side of the column. This 
control gear is seen in Fig. 3, the smaller box below it 
containing the push-buttons for the electrically-driven 
cutting lubricant pump which draws from a sump in the 
machine bed. 

The cutter head is traversed on the cross arm for 
the feed motion by a square-threaded screw the thrust 
of which is taken by ball washers. This screw is driven 
from the driving shaft through gearing in the box 
at the left-hand end of the cross arm. The gearing 
comprises automatic reverse mechanism and change 
of feed rate. Six rates are provided, three being 
for single cuts and three for repeated cuts. The 
total range is from 0-08 in. to 0-004 im. per spindle 
revolution. The reverse mechanism is actuated by the 
sliding bar seen near the bottom edge of the upper way 
of the cross arm; the bar is fitted with adjustable 
dogs. Stops on the cutter head make contact with the 
dogs at the predetermined positions and reverse the 
motion of the screw through bevel gears and a clutch. 
It follows that the cutter head can be set to make a 
stroke of predetermined length anywhere along the 
cross arm. The down feed of the spindle is also effected 
by a square-threaded screw with thrust washers for 
taking up wear. The screw is operated by ratchet 
gear actuated by dogs which are adjustable along a 
cross rail on top of the cross arm ; the construction of 
the rail is perhaps more clearly seen in Fig. 3. Two 
rates of feed are provided, the feed being applied just 
before the end of the stroke in order to eliminate the 
tendency for the cutter to open out the end of the 
keyway. An automatic trip rod stops the feed when 
it has reached the desired depth. The spindle sleeve 
has a conical bearing to take up wear and the spiral 
driving gears have ball thrust washers. 

The duplex slot-drilling machine, designed, as already 
stated, for railway work, enables two keyways to be cut 
at one setting as, for example, on an axle, or two cotters 
to be cut at one setting, as for a side-rod. As will be 
clear from Fig. 1, there are two heads which can be used 
either together, or separately, at will. There are also 
two tables and both heads and tables can be moved 
along the bed as required, the maximum distance 
between the spindles being 6 ft. The maximum 




















length of slot or keyway that can be drilled is 18 in., | 


the maximum width is 4} in., and the maximum | 
depth is 11 in. The spindle is 3 in. in diameter and 

the distance from its centre to the face of the column | 
carrying the outter head is 14 in. Although the heads | 
have independent motion when desired, both have a | 
common driving motor, which is of 12} h.p. There | 
are two gearboxes, one for each head, transmission 

from the motor to the gearboxes being through a| 
shaft with a Texrope drive. Each gearbox is coupled 

to this shaft by a friction clutch, so that either head 

may be driven independently of the other when desired. 

The gears are machine cut in nickel-chrome steel, and 

run in oil baths. 

The bed is of box form with a continuous base to 
give rigidity. It is provided with slotted ways on the 
front to carry the table saddles and dovetail ways on 
the top to carry the cutter heads. The table saddles 
are adjustable along the front ways of the bed and the 
knee-brackets are adjustable vertically in ways on 
the saddles, while the tables themselves can be adjusted 
transversely on the saddles. All three movements are 
effected by hand-operated screws. The cutter heads 
are moved along the top of the bed by the feed tra- 
versing screws, the movement of each screw being 
independent. The traverse of each head can be varied 
between 1} in. and 18 in., and there are 8 rates of tra- 
verse for each spindle speed, of which there are 6 with 
a range from 30 r.p.m. to 232 r.p.m. The travers- 
ing rates are divided into two groups, those of one group 
being suitable for one-way cutting and the other for 
cutting by the reciprocating method. The reverse 
clutch is automatically operated and is positive in 
action. The spindles are of high-carbon steel running 
in adjustable conical gunmetal bearings. They are 
driven by spiral-bevel gears in oil baths. Both coarse 
and fine hand down-feeds are provided, in addition to 
the power-operated feed. The power feed can be either 
continuous or intermittent as desired, the intermittent | 
feed being actuated by means of mechanism embodying 
inclined cams. It can be set to function at any point 
of the head traverse. 





INDIAN LMporRT REGULATIONS.—The India Office in 
London has receiyed information from the Government 
of India to the effect that all Indian import licences valid 
for shipments from the United Kingdom between July 
and December, 1942, against which shipments were not 
made by December 31, will stand revalidated for ship- 
ments in the period from January to June, 1943. 


RECLAMATION OF WORN GAUGES AND CUTTING TOOLS. 

The latest leaflet issued by the Machine Tool Control 
(M.T.C. leaflet No. 8) describes how worn gauges and 
cutting tools may be reclaimed by the application of a 
hard chromium deposit. It is emphasised that gauges 
of every description, milling cutters, tube-drawing dies, 
metal punches and dies, milling-machine arbors, and 
reamer, drill and counterbore pilots can be treated and 
reclaimed by this method when too much worn for fur- 
ther use. The secondary life, it is pointed out, will often 
be much longer than the first, as the chromium deposit 
is particularly resistant to the abrasive action of swarf. 
Further details concerning reclamation processes, and 
particulars of reclamation centres set up for firms not 
suitably equipped for carrying out the process in their 
own works, can be obtained from the Controller of Jigs, 


ENGINEERING. 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—William Lewis Allan, Birming- 
ham; Colin Bailey, Heywood, Lanes.; Norman 
Barclay, Motherwell; Frederick Walter Bauer, Bath ; 
Alfred Reginald Bedell, Leeds ; John Templeton Blair, 
B.Sc. (Belfast), Southall, Middx. ; Fred Bolland, B.Sc., 
(Leeds), Twickenham ; Douglas Henry Patton Braid, 
Ipswich; Mark Casey, London, N.2; Alexander 
Patrick Cooney, Ardnacrusha, Clare, Eire; Thomas 
Crandell Crandell, London, W.1; Ernest John Evans, 
Bromley, Kent; Robert Douglas French, Surbiton ; 
Alexander James Ernest Geairns, Wolverhampton ; 
Bertie George Girling, London, W.2 ; Tadeusz Wiktor 
Gorgon, Grantham ; Oskar Grossmann, Rugby ; John 
Hay, Liverpool; Henry Charles Husband, B.Eng. 
(Sheff.), Sheffield; Andrew Inglis, B.Se. (Glas.), 
Greenock ; Edward Hywel Jones, Liverpool; Fred- 
erick Jukes, Bilston, Staffs. ; Dipl.-Ing. Franz Koenigs- 
berger, Manchester; Robert McVie, Rochester; lan 
Stuart Mather, Manchester; Howard Robert Mills, 
B.Se. (Eng.) (Lond.), Brentford, Middx. ; Cecil David 
Price, Coventry; Eugeniusz Antoni Rapaczynski, 
Gloucester ; William Frederick Rendle, Bexleyheath ; 
David Lewis Richards, B.Sc. (Wales), Swansea; 
Horace Rippin, East Retford, Notts.; William John 
Robertson, London, N.W.10; Frederick George Scar- 
lett, London, 8.E.18; George Raymond Shepherd, 
B.Se. (Eng.) (Lond.), London, W.C.2 ; Francis Kenneth 
Sinclair, B.Se. (Lond.), Rickmansworth; Horace 
Aibert Skinner, Maidstone; Harry Smith, Hull; 
Thomas Turner, Warrington; David Baker Watson, 
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PERSONAL. 


Sin JaMes Mitne, K.C.V.O., C.S.1., general manager 
of the Great Western Railway, has been re-elected chair- 
man of the General Managers’ Conference for 1943. Sir 
James’ will thus hold this position for the fifth year in 
succession. He is also deputy chairman of the Railway 
Executive Committee. 

Mr. 8. R. WINDLE, M.1.Mech.E., M.1I.E.E., Borough 
Electrical Engineer, Grimsby Corporation Electric Supply, 
is retiring under the age limit in March, next. 

Mr. G. GRANT has been appointed Principal Private 
Secretary to the Minister of Labour and National Service, 
in succession to Mr. H. G. Gre. 


Dr. J. OC. Briper, C.B.E., F.R.C.S.E., Senior Medical 
Inspector of Factories, retired on December 31, and has 
been succeeded by Dr. F. R. A. MEREWETHER. 


Mr. E. G. Put.iirs, M.I.E.E., M.1.Mech.E., M.L.H.V.E., 
has been appointed chairman of the Technical Advisory 
Committee of the Regional Fuel Controller for Notting- 
hamshire and Derbyshire. 

THe Rev. L. VAN VesTrRaut, M.A., A.M.I.E.E., 
A.M.1.Mech.E., an old student of Faraday House Elec- 
trical Engineering College, London, W.C.1., who became 
a lecturer in the College in 1920 and Registrar in 1927, 
has returned to Church work as rector of Lyndon, 
Rutlandshire. 

Mr. R. B. Pitcuer, O.B.E., Registrar of the Institute 
of Chemistry, has recently completed 50 years of service 
with the Institute. 


Mr. F. B. Kerriper, M.1.Min.E., M.1.E.E., formerly 


‘ 





B.A. (Cantab.), Rotherham; John Walter Waudby, | Assistant Inspector, Armaments Branch, Ministry of 


Leicester ; James Wilson, Motherwell ; 


Wood, Keighley ; 
(Lond.), London, E.C.4. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Associate Member.—James Joseph Anchor, Liverpool; | pastern 


John Palmer Castle Leyland, Lanes. ; Peter Francis 
Collier, London, W.5 ; Wing-Commander George Henry 
Currall, R.A.F.V.R., Rugby; Arthur Farrer, Bath ; 
William France, Sheffield; Gustave Alexander Gill- 
man, London, 8.W.7; Major Charles Francis Green, 
M.B.E., R.E., Orpington, Kent ; Eugene Derek Griess, 
Chelmsford ; 
William Thomas Hellaby, Birmingham; Lancelot 
Edmund Hendry, Chester; Harold Versey Howe, 
Fishguard, Pembrokeshire ; William Bert Jago, B.Sc. 
(Eng.), Hook, Surrey ; Joseph Edward Judson, Bexley- 


Roland Wilfrid Guelke, Cape Town ; | yj Inct.c.k., 


Victor James | Supply, has been appointed Director of Fuel Supplies 
Ronald Ernest Zoller, B.Sc. (Eng.) for the Ministry of Food. 


As a result of the recent appointment of Mr. J. C. L. 

| TRAIN, M.Inst.C.E., as Chief Engineer, the following ap- 
pointments have been made by the London and North 
| Railway. Mr. F. E. Harrison, O.B.E., 
M.Inst.C.E., Engineer, North-Eastern Area, is to be 
Assistant Chief Engineer ; Mr. G. B. BarTON, M.Ipst.C.E., 
| Assistant Engineer, Southern Area, is to be Engineer 
(London); Mr. J. TAYLOR THomMPsoN, M.C., M.Inst.C.E., 
Assistant Engineer, North-Eastern Area, is to be Engin- 
jeer (York); and Mr. W. Y. SANDEMAN, M.C., B.Sc., 
Engineer, Scottish Area, is to become 

Engineer (Edinburgh). Under the new organisation the 
responsibility for the conduct of civil, signal and tele- 
graph engineering work and for the supervision of the 
engineering staff throughout the L.N.E.R. system will 











heath ; Ernest Lawrenson, Prescot, Lanes. ; Chang Ly | gevolve upon the Chief Engineer. 


Lee, B.Sc. (Eng.), London, W.1 ; Maurice Moise Levy, 
London, N.W.3; Kevin William, M. Magee, Melbourne, 
Australia ; Henry Hindle Manson, Nassau, Bahamas ; 
Frederick Alexander Miles, Beckenham, Kent ; 
liam Graeme Ogston, London, N.2; James Rodgers, 
Launceston, Cornwall; Victor Douglas Rodwell, 
Hertford ; Raymond Thomas Rushall, Rugby ; Nicho- 
las Sandor, London, 8.W.1; Arthur Robert Sibson, 
Bulawayo, 8S. Rhodesia ; Archibald Lacey F. Simpson, 
Staines, Middlx.; George Austin Taylor, Carshalton, 
Surrey ; Wing-Commander John Thompson, R.A.F., 


Iraq; John Halifax Whitelock, Brooklands, Cheshire. | 








Tools, and Gauges, Machine Tool Control, 35, Old Queen- | 
street, London, S.W.1. 

COMMERCIAL ELECTRIC REFRIGERATION ASSOCIATION. 

~The C.E.R.A., as the Commercial Electric Refrigera- 
tion Association is usually known, was recently ap- 
proached by the Ministry of Food with a request that 
immediate steps should be taken to secure the maximum 
economy in the use of petrol and rubber in relation to 
the servicing of commercial refrigeration plants through- 
out the country. It was particularly desired to avoid 
overlapping journeys by road which, statistics showed, 
were taking place almost everywhere, particularly in the 
North and Midland areas. As a result of four repre- 
sentative meetings, held in Manchester, Leeds, Birming- 
ham and London, it was resolved that the Association 
should take immediate steps to prepare a detailed register 
of all the recognised service agents in the country dealing 
with commercial electric refrigerating plant. A second 
resolution was that, except in certain specified cases, no 
service agent on the register should undertake any | 
commitment involving petrol consumption which would | 
cause him to travel beyond a radius of 25 miles from 
any one of his service depots. As a further result of the 
meetings it was decided to reconstitute the Association | 
and provide three self-governing sections, comprising 
machinery manufacturers, insulation contractors and 
service agents and distributors. A controlling Council, 
including equal representation by four individuals per 
section, under an independent chairman, would be | 
formed. The Secretary of the Association is Mr. Felix A. 
Rogers and the offices are at 36, Kingsway, London, W.C.2. | 





BOOKS RECEIVED. 


United States Bureau of Mines. 
Mine Accidents in the United States, 1939. By W. W. 
ApamMs, L. E. Geyer and M. G. Parry. Washington : 
Superintendent of Documents. [Price 20 cents.) 

Institute of Metals. Monograph and Report Series No. 2. 
Bibliography of the Literature Relating to Constitutional 
Diagrams of Alloys. By Dr. J. L. HavueHron. Lon- 
don: Offices of the Institute, 4, Grosvenor-gardens, 
Westminster, S.W.1. [Price 3s. 6d. net.) 


Modern Synthetic Rubbers. By Dr. Harry BARRON. 
London: Chapman and Hall, Limited. [Price 25s., 
net.) 

The Theory and Practice of Heat Engines. Including 


) Steam Generators, Reciprocating Steam Engines, Steam 
Turbines and Internal-Combustion Engines. By Dr. 


R. H. Grunpy. London: Longmans, Green and 
Company, Limited, 43, Albert-drive, Wimbledon, 
8.W.19. [Price 18s. net.) 


An Introduction to Fluid Mechanics. By PROFESSOR 


© A- H. Jameson. London: Longmans, Green and 
Company, Limited, 43, Albert-drive, Wimbledon, 
S.W.19. [Price 12s. 6d. net.) 


The Mechanical Testing of Metals and Alloys. The Theory 
and Practice of Standardised Mechanical Testing. By 
P. Fretp Foster. Third edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 18s. net.) 

Design of Machine. Elements. By Proressor V. M. 
FAIRES. Revised edition. New York: The Macmillan 
Company. London: Macmillan and Company, Limited. 
(Price 18s. net.) 


Wil- | 


| 
Bulletin No. 444. Coal | 


| It has been anfounced that the offer of the ENGLISH 
ELecrric Company, Limrrep, to acquire the ordinary 
shares of Mrsars. D. NaPIeR AND SON, LIMITED, has 
| been accepted by the holders of over 80 per cent. of the 
Napier shares, and is now effective. The directors of 
Messrs. Napier have resigned from the board and Mr. 
G. H. Newson, M.1.E.E., BRIGADIER-GENERAL Wapbe H. 
Hayes, Mr. P. Horsract, and Mr. H. G. NELSON have 
been appointed directors of the Company. Mr. G. H. 
Nelson is t& be chairman, and Mr. H. G. Nelson managing 
director. 





| Messrs. MERZ AND MCLELLAN inform us that Mr. 

| HerBert H. BAKER retired from partnership on Decem- 
ber 31, 1942. He has been associated with the firm for 

| over 40 years, during 16 of which he has been a partner. 





HooGuiy BripGe, Inp1a.—An old iron bridge over the 
Saraswati River in the Hooghly District of Bengal, has 
recently been replaced by a new concrete bridge. The 
new structure has now been opened by the Minister of 
Communications and Works of the Bengal Government. 


SCHOLARSHIPS IN NAVAL ARCHITECTURE AND MARINE 
ENGINEERING.—The Secretary of the Institution of Naval 
Architects informs us that the Elgar Scholarship, valued 
at 1301. per annum and the Denny Scholarship, worth 
1001. per annum, both of which are for students of naval 
architecture, are to be offered for competition in 1943. 
For students in marine engineering the Parsons Scholar- 
ship, worth 1501. per annum, and the Yarrow Scholarship, 
worth 1001. per annum, will be available. With the 
exveption of the Denny Scholarship, the scholarships are 
tenable for three or four years, according to the length 
of the course at the University selected. The Denny 
Scholarship is tenable for four years at Glasgow Univer- 
sity only, with an apprenticeship of five years. It is for 
boys from public or secondary schools, and the subjects 
of the examination are those set for Matriculation at 
Glasgow University. For the Denny Scholarship candi- 
dates must be under 19 years of age, and for the other 
scholarship the age limit is 23. Further particulars 
regarding the scholarships may be obtained from the 
Secretary of the Institution, 10, Upper Belgrave-street, 








London, 8.W.1. 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 


Scottish Steel Trade.—As far as is known, works holidays 
will extend from December 31 for about a week. Orders 
from the shipbuilding and engineering trades, for plates 
and sections are being received by the producers at a 
rate which tends to lengthen delivery times. The demand 
for steel for shells and other munitions is keeping the 
heavy bar mills working at a new high level. Users of 
special and alloy steels are very active, but interference 
with the production of ordinary mild steel has been 
slight. Although there is some delay in securing special 
parts for colliery machinery, the supplies of steel materials 
are being fairly well maintained. There is no change 
regarding supplies of steel scrap. Current quotations 
are ;—Boiler plates, 171. 12s. 6d. per ton; ship plates, 
16l. 38. per ton; sections, 15/. 8s. per ton; medium 
plates, 4 in. and thicker, rolled in sheet mills, 21/. 15s. 
per ton; black-steel sheets, No. 24 gauge, 22/. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d. per ton, all for home delivery. 

Malleable Iron Trade.—There is no change in the West 
of Scotland malleable iron trade. Raw materials are in 
good supply and makers could accept more orders. 
Current prices per ton are unaltered and are as follow :— 
Crown bars, 151. 128. 6d.; No. 3 bars, 131. 128. 6d. ; 
No. 4 bars, 131. 17s. 6d.; re-rolled stéel bars, 171. 15s. 

Scottish Pig-Iron Trade.—Supplies of raw materials 
are very satisfactory, but makers are experiencing a 
heavy demand for refined pig iron. Market quotations 
are :—Hematite, 61. 188. 6d. per ton ; basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks; foundry 
iron, No. 1, 6/. 58. 6d. per ton, and No. 3, 61. 3s. per ton, 
both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Trot and Steel.—Since Sheffield and district contribute 
substantially to practically every phase of steel manufac- 
ture and engineering production, this district is likely to 
be among the first to be affected by the operations of 
the new Combined Steel Committee for speeding up the 
Allies’ war production. This development and its 
possibilities have been widely discussed by local manu- 
facturers, who reserve comment until more is known. 
Rationalisation, of course, has already made marked 
headway here as a result of amalgamations and associa- 
tions of important firms during the pre-war period, so 
that from Sheffield’s standpoint there is nothing new in 
the principle. Apart from the much-appreciated rest 
which it gave to operatives, the Christmas break has 
enabled maintenance staffs to effect much-needed repair 
and overhauls to plant, in many cases strained by con- 
tinuous working. By no means all repairs have been 
completed, examination having, in some instances, 
revealed troubles which will take weeks to remedy, but 
in such cases operatives will be switched over to other 
forms of production. The New Year will start with 
very heavy bookings, both for basic and special steels, 
and enhanced costs will have to be faced as a result of 
the increase in the price of fuel from January 1. It 
becomes increasingly evident that steel-melters will have 
to be prepared to meet still larger demands from priority 
users; also that the engineering and other foundries 
will be fully extended in catering for the growing demand 
for a great variety of castings for Service needs. The 
bar and strip mills have large bookings for associated 
works, while re-rollers readily absorb the supplies reach- 
ing them, and in some instances are having to draw on 
reserves. Railway and colliery engineers have heavier 
commitments. Pressure on the transport systems 
accounts for larger deliveries of wheels, axles, springs, 
and buffers, and the establishment of new ordnance works 
in various parts of the country has widened the outlet 
for switches and crossings, turntables, bogies, rails and 
platelayers’ tools. The recent increase in the demand 
for structural steel has been fully maintained. 


South Yorkshire Coal Trade.—Although production has 
been well maintained during the past six weeks or so, 
dislocation still occurs with unfortunate effects. At one 
South Yorkshire colliery, at the time of writing, 1,500 
men have been on strike against a new price list since 
December 1. House coal distributors have been making 
strenuous efforts to complete November and December 
deliveries within the allotted period, but have been 
handicapped by transport difficulties, and the continued 
allocation of unsuitable qualities. Wagon shortage and 
demurrage are vexed questions. Firm conditions prevail 
in the coke market. Blast-furnace coke continues in 
strong demand, central-heating grades show increased 
activity, and there is a fair call for coke for domestic 
stocking purposes. Though probably at peak level, the 
inland demand for industrial fuel is met promptly, for 
the most part, under smooth-working arrangements. 
How to preserve important export connections, however, 
is proving a somewhat difficult problem. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


Situation.—There were few suspensions of 
deliveries during the customary Christmas holiday 
period. Iron and steel works continued in operation, 
except in the case of a few plants where a temporary 
interruption of production was necessary to carry out 
essential repairs and renewals. The consequent reduc- 
tion in output was hardly noticeable. The pressure for 
supplies is indicated by the spate of buying over the first 
delivery allocation period of the New Year. Bookings 
for delivery to the end of March absorb practically the 
whole tonnage that can be produced in the next three 
months. 


Cleveland Iron Trade.—There is no shortage of forge 
pig-iron and no difficulty is experienced in dealing satis- 
factorily with the increasing demand for foundry qualities, 
though the make of local brands continues irregular and 
light. 


Basic Iron.—The output of basic iron is being main- 
tained at a rate that covers the requirements of the 
Tees-side steel furnaces but provides no tonnage for use 
in other areas. The occasional small surplus is added to 
stocks which are considerably below the level which is 
considered to be desirable. 


Hematite.—The possibility of an enlargement in the 
limited make of hematite increases as the prospects of a 
resumption to the import of certain foreign ores improves, 
but for the time being, the scarcity enforces the continua- 
tion of the drastic restrictions on distribution. Consumers 
are urged to make as much use as possible of substitutes 
and most of the output of refined iron is passing into 
furnace mixtures in place of hematite. The supply of 
refined iron available is sufficient for essential needs but 
the contract obligations of producers are considerable 
and new orders are not readily accepted. 


Raw Materials.—Most raw materials are in ample 
supply. Native ironstone and Durham blast-furnace 
coke are plentiful. Holders of the latter have a fair 
amount of saleable tonnage but their bookings are sub- 
stantial and as the demand is likely to be maintained 
they are not desirous of increasing their commitments. 


Manufactured Iron and Steel.—The supply of semi- 
finished iron is satisfactory but the increased deliveries 
of steel semies have not fully satisfied the requirements of 
the re-rolling mills and there is considerable pressure for 
still larger supplies of steel bars, billets and blooms. The 
output of finished iron is increasing and manufacturers 
have numerous orders on their books. The demand for 
finished steel is difficult to meet, but the producers have 
been able to avoid any serious shortage. Pressure is 
greatest for special and alloy steels and for shipbuilding 
material. Special priority attention is given to demands 
for these commodities. Steel plates are wanted in large 
quantities and there is no reduction in the demand for 
pit props, colliery roofings and railway material. Struc- 
tural steel is also in strong demand. 

Scrap.—Careful regulation of the distribution of iron 
and steel scrap now ensures adequate supplies to users 
who state, however, that the quality of the material 
received, is somewhat below the standard to which they 
have been accustomed. 


General 





PAINT DISTRIBUTION SCHEME FOR CIVILIAN RoapD 
VEHICLES.—As from to-day, January 1, 1943, paint for 
civilian road vehicles, including omnibuses and tramway 
cars, will not be obtainable without a permit. This will 
be issued by the Regional Maintenance and Certifying 
Officer of the Ministry of War Transport, except in the 
case of London taxi-cab owners, who will obtain their 
permits from the Commissioner of Police for the Metro- 
polis. In general the permits will be issued to operators 
of vehicles, but a limited quantity of paint will be made 
available through the Regional Maintenance and Certify- 
ing Officer of the Ministry of War Transport to coach- 
builders and repairers for private cars and horse-drawn 
vehicles which are not maintained by the owners. The 
aim of the scheme, which has been drawn up by the 
Ministry of War Transport in consultation with the 
Ministry of Supply, is to reduce consumption to a mini- 
mum and to ensure that, so far as supplies permit, 
essential civilian road-transport requirements are met. 
The distinctiva colours of many buses and trams may 
have to be abandoned where this has not alfeady been 
done, for more sombre shades. Such shades as crimson 
lake, creams, and light shades generally, are no longer 
being made, and as existing stocks become exhausted 
the range 6f colours available for civilian vehicles will be 
restricted. The requirements of the railway companies 
and London Passenger Transport Board, in respect 
of their vehicles, are covered by the Railway 
Executive Committee and are, therefore, excluded from 
the new paint distribution scheme. 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 4, 6 p.m., The James 
Watt Memorial Institute, Birmingham. ‘“‘ The Electric 
Spark,”’ by Mr. J. M. Meek. 

INSTITUTION OF CIVIL ENGINEERS.—The Fifth Dis- 
cussion Meeting on “ Civil Engineers and the Building 
Industry,”’ announced in our last issue as taking place 
on January 5, has now been postponed indefinitely. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 8, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Extra General Meeting. Thomas 
Lowe Gray Lecture: ‘Some Types of Propelling 
Machinery Available to Shipowners,” by Mr. C. C. 
Pounder. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 8, 5.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Informal Meeting. Discussion of various problems. 

Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 8, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. ‘‘ War- 
Time Standardisation,” by Mr. C. le Maistre. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 9, 2.15 p.m., The E.L.M.A. Light- 
ing Service Bureau{ 2, Savoy-hill, Strand, W.C.2. Lecture 
on “ Distribution of Electricity,” by Mr. J. 8. Blacklock. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, January 10, 2.30 p.m., 
12, Hobart-place, Westminster, 8.W.1. Informal 
Lecture: ‘“‘ The Aerodynamic Car: Its Problems and 
Prospects,”” by Mr. L. Pomeroy. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, January 11, 6 p.m., Caxton Hall, 
Caxton-street, Westminster, S.W.1. ‘“‘ Organic Loading 
Fillers which Substitute Rubber,’’ by Mr. T. R. Dawson 
and Dr. R. G. Newton. 





NOTES FROM THE SOUTH-WEST. 
; CarpirFr, Wednesday. 


The Welsh Coal Trade.—Operations on the Welsh 
steam-coal market have been on a quieter scale during 
the past week. Following the holiday interruption, 
production at the mines were affected for some days, 
due to the usual increase in absenteeism which follows 
every holiday. The steam-coal market was again very 
active and demand continued on active lines. Very 
little of the new business offering could be handled, how- 
ever, as most producers already had sufficient orders in 
hand to provide a steady outlet for their outputs over 
some time to come. When the requirements of the war 
industries and the public-utility undertakings had been 
met, insufficient coal was left to enable the collieries to 
maintain their contract deliveries to all ordinary in- 
dustrial customers, with the result that delays were 
frequent. The export business continued to be severely 
affected by the difficult supply position. There was a 
good demand for all classes of coal from those markets 
still available for Welsh coals but salesmen had only 
very small quantities to offer for shipment: Occasional 
allocations of the best qualities re made for certain 
priority customers, but as a rule only coals on offer 
for overseas consumption were the low grades. The 
general tone of the market was very firm. Best large 
descriptions were firm and the demand was greater than 
the supply. Sized sorts were well placed with forward 
bookings and were only sparingly offered over the next 
few months. Bituminous smalls were scarce and the 
occasional odd parcels which became available commanded 
the recent high figures. Best dry steam smalls were 
busy, but inferiors were slow and plentiful. 





THe LaTE Mr. R. BICKERSTETH.—We note with regret 
the death of Mr. Robert Bickersteth, M.A., which took 
place on December 18. He was one of the founders of. 
gur contemporary Machinery, was chairman of the 
Machinery Publishing Company, Limited, and also 
served on the boards of Messrs. Sampson Low, Marston 
and Company, Limited; The Aeroplane ; Messrs. Wm. 
Dawson and Sons, Limited; The Imperial News Com- 
pany, Limited; the Dawson Subscription Agency, 
Toronto, Canada, and The Army and Navy Gazette. Mr. 
Bickersteth was the fifth son of the Rt. Rev. Edward 
Henry Bickersteth, sometime Bishop of Exeter, and was 
born on April 8, 1864. He was educated at Highgate 
School and at Pembroke College, Cambridge. He con- 
tinued to take an active interest in the affairs of his 
companies until the end, and on the Friday preceding his 
death attended a conference at the offices of the Mach- 
inery Publishing Company. 
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RETROSPECT AND 
PROSPECT. 


It is always difficult for contemporary commenta- 
tors to assess the ultimate significance in history of 
any particular event or period, and this difficulty is 
greatly enhanced when, as under war conditions, 
the available information is necessarily meagre ; 
but there seems to be reasonable justification for 
the prophecy that, when the full story of the 
present war comes to be written, 1942 will be held 
to mark the turning point in the fortunes of the 
United Nations. In the early part of the year, in 
spite of the great accession of strength represented 
by the entry of the United States into the war, things 
looked black for the Allies, especially in the Mediter- 
ranean and the Far East; it seemed that “‘ the 
bludgeonings of Fate,”’ already severe beyond all 
previous imagining, were about to culminate in the 
invasion of India and Australia, and perhaps of 
South Africa, before the resources of Great Britain 
and the rest of the Empire could be marshalled to 
give effectual resistance. Hong Kong, the Philip- 
pines, Singapore, Burma, and the whole -of the 
Dutch East Indian possessions were submerged by 
the yellow flood of the advancing Japanese forces ; 
the prospects of recovering lost ground in Libya 
seemed hardly worth considering in face of the appar- 
ent imminence of an enemy attack in force on Eyypt ; 
in Russia, the German penetration had resulted in 
the loss of so many points and areas of obviously 
immense strategic importance that the possibility 
of a successful Russian stand appeared to be more 
and more remote ; at home, although there had been 
a welcome respite from the more serious attentions 
of the Luftwaffe, the problems of man power, of 
transport, food and clothing, the maintenance of 
supplies from overseas and of production of war 
material and civilian necessaries had reached a stage 
which seemed to promise little likelihood of a change 
from the purely ‘efensive for at least another twelve 
months—and then only if, by some means, the 
demands from the more distant fronts could be 
relaxed to a material extent. 

Notwithstanding all these adverse circumstances, 
the knowledge of which was certainly more wide- 
spread among the Allies themselves than the details 





of their own reverses have ever been among the 
populations of the enemy countries, it must be said 
that the British peoples, in particular, have shown 
throughout an extraordinary steadfastness and con- 
fidence of mind ; partly the result, perhaps, of that 
unassailable insularity which has always character- 
ised the average stay-at-home Briton, but due also, 
in no small measure, to the realisation that the final 
decision was coming to depend, to an increas- 
ing extent, on his own capacity to maintain his 
composure in the face of adversity. Still more, 
however, it can be seen to be the result of some 
innate capability that defies analysis, but which 
seems to be inherent in some peoples and not in 
others. For the generous proportion of this in- 
valuable component of character that marks the 
British race, we can thank, no doubt, the course of 
past history, with its repeated infusions of new 
blood from Scandinavia and from other parts of 
Europe whence periodical persecutions have driven 
those most valuable sections of the inhabitants 
who had the ability to develop strong convic- 
tions and the quality of mind to uphold them. The 
continued resistance of the surviving populations of 
the countries overrun by the enemy shows how deep- 
rooted are such characteristics in nations fortunate 
enough to possess them, and how unwise is any 
national internal policy which seeks to stamp out 
individuality, as has been done in Germany under 
the Nazi regime. 

The turn of the tide, when it came in the latter 
part of the year, was gradual at first, though the 
inspiring unexpectedness of the rout of Rommel’s 
Libyan forces and the descent of the Allies upon 
North Africa tended to obscure the signs that had 
been emerging elsewhere of a weakening of the Axis 
grip, and of the existence of definite limits to the 
enemy’s resources. The signs were there, however, 
although the advisability of restraining optimism, 
inculcated by Rommel’s successes in Libya, tended 
to cause them to be undervalued. The first of them 
was the clear proof that the Luftwaffe, for all its 
vaunted numbers, was not strong enough to main- 
tain the air war against the British Isles at the 
level of the previous year while engaged in the 
1,500-mile struggle against Russia. Later, there 
were indications that the personnel were losing some- 
thing of the initiative and personal daring that, to 
give them their due, the German pilots had usually 
displayed in close air actions. Especially’ was this 
deterioration noticed over Malta, where the task of 
defence became steadily less arduous as the hundreds 
of Hurricanes and Spitfires, which British and 
United States naval collaboration enabled the Royal 
Air Force to deliver to the island, gradually made 
their presence felt. Eventually, when Malta’s supply 
problems were relieved by the Allied occupation of 
the North African~ports and airfields, and air 
offensives against Sicily became practicable, there 
were repeated reports that the German pilots were 
becoming reluctant to engage in combat and, in 
some cases, retreated without even attempting to 
come to close quarters. Too much should not be 
made of isolated instances, of course, but it is 
significant that such caution is being shown at all; 
we do not recall that there was any evidence of it 
a year earlier, and it is clearly due to different 
cause’ than the Allied air superiority over Dieppe 
during the raid on that port in August, which was 
the result of sheer weight of numbers. 

During the past few weeks, events in the Mediter- 
ranean have moved less rapidly than they had been 
doing, apart from the spectacular end of the French 
fleet at Toulon; but the Russian progress in the 
Stalingrad region has more than counterbalanced 
this temporary lull, so far as the Germans are con- 
cerned. Now it has been revealed that satisfactory 
progress has been made in developing the capacity 
of the railway line from the Persian Gulf to the 
Caspian Sea, by which means increasing quantities 
of materials and munitions are being supplied to 
Russia ; and Mr. H. Gerrish Smith, president of the 
American Nationa! Council of Shipbuilders has 
stated that the shipbuilding industry of the United 
States, during 1942, has constructed 750 merchant 
ships, totalling some 8,000,000 tons deadweight, 
which must be producing an equally favourable 
effect upon the supply position of the Allies gener- 
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ally, even though the submarine menace still remains 
grave. Finally, the provision of warlike stores of 
all kinds is at last assuming the proportions 
necessary to meet the full demands of a general 
offensive. 

All things considered, therefore, the Allies can 
enter upon the New Year with an encouraging sense 
of valuable ground gained, both physically and 
metaphorically, as a preparation for the struggle 
that will surely come in 1943; even though there 
is no real justification for anything approaching 
complacency. The coal situation, as a particular 
example, reflects little credit on anyone concerned ; 
for, no matter how strenuous the efforts now being 
made to retrieve it, the fact remains that the present 
difficulties in that direction should never have been 
allowed to develop. The knowledge that an increasing 
demand for industrial fuel would have to be met 
was no sudden and unexpected disclosure ; it was 
fully calculable, in round figures, from the time that 
the munitions programme assumed its final shape. 
The annual wastage of mining labour was readily 
predictable from the statistics of previous years, 
and the transport requirements represented by the 
desired output were equally easy to determine. 
No doubt, the nation will surmount this obstacle 
as it has done so many others, but at a cost, in 
money and inconvenience, that is certain to rankle 
more than any purely war-time burden because of 
the widespread feeling that, fundamentally, the 
imposition was not unavoidable, had the problem 
been tackled with the requisite decision at the 
outset. 

This is not the time for any detailed examination 
of such schemes for the future as the Beveridge 
Report or any other of the drafts that are being so 
busily prepared for the framing of the post-war 
economic life of the nation; but it is significant, 
perhaps, that there should be such readiness, in 
the United States: as well as here, to discuss the 
questions involved, and also the wider field of such 
international affairs as the future organisation of 
air communications. It cannot be truthfully said 
that these discussions are entirely premature, but 
it is eminently desirable that those who take part 
in them should not fall into the error of supposing 
them to be more important than the immediate 
task of defeating the enemy wherever he is to be 
found. Swapping horses in the middle of the 
stream is accepted as an unwise proceeding, but 
it is not nearly so unwise as to stop in the middle of 
the stream to design some new and ornate stable 
to accommodate the horse on the other side ; 
especially if the stream is as “ tidal ’’ as the affairs 
of men admittedly are. That is not to say that no 
thought should be given to the shape of things to 
come, and the possibility of moulding them to some 
more serviceable form than they have developed 
hitherto; it is merely a plea for the exercise of 
commonsense and a sense of proportion. There is 
nothing to be said against such preliminary ex- 
aminations of the needs of the future as are in- 
dicated, for example, by the memorandum issued 
by the British Engineers’ Association and the 
B.E.A.M.A., to which reference is made on the 
opposite page; there is everything to be said 
against self-hypnotism by visions of an idealised 
communal state which bears little relation to the 
world-wide influences that must be taken into con- 
sideration by any nation that conducts its affairs 
on a world-wide scale. 

The only essential difference between the useful 
effort exerted in the cylinder of an engine and the 
destructive effort of an uncontrolled explosion is one 
of time. Similarly, a revolution is no more than 
an attempt to achieve at one blow a result that, in 
time, would almost certainly be achieved naturally 
and inevitably by the processes of evolution. The 
function of true statesmanship, in the immediate 
future, must be to provide the control necessary to 
prevent the machine of national and international 
politics from racing itself to pieces; but with the 
aim always in mind—to carry the engineering 
metaphor a stage farther—that the ideal machine 
is one which is so designed that it requires no en- 
forced external control, but can be depended upon to 
maintain a steady output and to adapt itself, 
within reasonable limits, to all normal variations 
in the load. 


| 
| 





THE COSTING OF GOVERN- 
MENT CONTRACTS. 


AN incidental result of the war may be a con- 
siderable extension of the application of modern 
detailed costing methods in industry. In normal 
times, manufacturers who fix the selling price of 
their products by the conditions ruling in a com- 
petitive market may be satisfied with a compara- 
tively rough-and-ready costing system, especially as 
long as they continue to deal with well-established 
products based on manufacturing methods which 
have been in operation for many years. Neither 
their customers, nor any one else, make any 
inquiries about the details of the system by which 
their costs are determined. Present conditions, in 
practically the whole range of the engineering 
industries, have resulted in a call for more elaborate 
methods. The three main purchasers of engineering 
products, the Admiralty, the Ministry of Aircraft 
Production and the Ministry of Supply, all call for 
many articles of such novel type that no manufac- 
turer is justified in contracting for them at fixed 
prices and cost-plus-percentage arrangements have 
to be entered into. 

At first sight it might appear that a cost-plus- 
percentage system is the most attractive arrange- 
ment which can be offered to any manufacturer. He 
is sure of his profit no matter how heavy develop- 
ment and other charges may prove to be. In a 
recent booklet,* however, Mr. Lawrence W. Robson 
suggests that the system has its disadvantages. He 
emphasises that in his experience no reputable firm 
would encourage slackness in methods of produc- 
tion on-a contract of this type in order to increase 
profits by increasing charges. A procedure of this 
kind would not only be directly contrary to the 
national interest, but would involve the possibility 
that inefficient methods nfight become entrenched 
in shop procedure greatly to the detriment of the 
manufacturer concerned when more normal times 
return. Apart from this undesirable possibility 
inherent in the system, Mr. Robson points out that 
a continuing cost-plus-percentage arrangement 
inhibits a manufacturer from obtaining advantage 
from any improved production methods which he 
may introduce. 

Three other types of adjusted price contract have 
been introduced by the Supply Departments, in 
addition to those based on cost plus percentage. 
The first of these alternatives is of the cost-plus- 
fixed-profit type. Mr. Robson states that this has 
only been entered into in cases in which manufactur- 
ing firms are entrusted with the management of a 
production unit built and equipped at Government 
expense. He suggests that it would be an improve- 
ment on the standard arrangement if an increased 
remuneration to the management were allowed, 
based on any increase of output over an agreed 
datum. Such an arrangement would clearly act 
as an incentive to efficient production. The second 
alternative is the maximum-price contract. The 
object of this is to limit the financial commit- 
ment of the Supply Department concerned. The 
manufacturer is paid on a cost-plus-percentage 
basis, but subject to a maximum price which may 
not be exceeded. No doubt, the idea of this form 
of contract is to protect the Supply Department 
against the possibility of having to bear the result 
of inefficiency on the part of the manufacturer. 
The arrangement, however, clearly involves risk of 
substantial losses to the firm concerned when the 
article to be made is of an unfamiliar type. The 
third system is the target-cost contract. This 
resembles the maximum-price contract, but the 
condition is added that the manufacturer is allowed 
to retain a percentage of any savings he may 
be able to make on the estimated cost of pro- 
duction. This is a valuable incentive to the manu- 
facturer, but in some cases the method has been 
found difficult of application. The Select Com- 
mittee on National Expenditure has instanced cases 
of War Office contracts for camp construction in 
which the object of the system was largely deflated 
owing to the fact that no target figure could be 
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| agreed on until after substantial progress had been 


made with the work. 

With the whole of these various arrangements, 
the supply department concerned requires detail 
cost figures checked by its own investigators. In 
the past, firms having contracts with a number of 
departments have had a different cost investigator 
coming from each of them, and each wishing to go 
through the books and argue questions of overhead 
expenses from a point of view which might be 
different from that of another investigator coming 
from another department. In order to try to 
straighten the matter out and to eliminate needless 
work, the Federation of British Industries ap- 
pointed a sub-committee to investigate the matter. 
The main purposes of the Federation were to 
induce the various supply departments to agree 
to accept each other’s costing results, and to press 
the Treasury to lay down a basic code of costing 
for the benefit both of the departments and the 
contractors. In these aims the Federation has had 
a considerable measure of success, as is explained 
in a second booklet* by Mr. F. R. M. de Paula, who 
was the chairman of the Federation of British 
Industries sub-committee which dealt with the 
matter. Both booklets are issued by the same 
publishers. 

In its memorandum to the Treasury, the Federa- 
tion of British Industries pointed out that the cost- 
plus-percentage type of contract, which was com- 
mon, represented a bad principle, which was further 
complicated by the formula that the Government 
used in arriving at the profit percentage based 
on turnover of capital. If, for example, a con- 
tractor turned over his capital once a year, the 
profit percentage might be 10 per cent. If then 
by energy and initiative he increased the turnover 
of capital to twice per annum, his profit percentage 
would fall to 5 per cent., this still giving him 10 per 
cent. per annum on his capital. This arrangement 
clearly prevents the contractor from getting any 
benefit from improved efficiency and is an aspect 
of the cost-plus-percentage type of contract to 
which reference has already been made. 

The Federation of British Industries also argued 
that cost investigations were quite unnecessary in 
many cases, as 100 per cent. E.P.T. was already 
diverting all excess profits to the public revenue. 
The Treasury replied that E.P.T. merely limited 
profits and that the great bulk of Government 
expenditure was represented by production costs 
which it reserved the right to investigate. This 
appears to be a legitimate point. To the further 
suggestion by the Federation that in many cases 
cost investigations might be avoided by accepting 
established market prices, the Treasury replied that 
such prices might include excessive profit margins 
which the Government could not accept. It was 
agreed, however, that cost investigations should 
not be resorted to unless there was prima facie 
evidence of inflated prices, or when there was no 
time to adopt normal procedure or the novelty of 
the work was such that pre-estimate of cost was 
impossible. The Treasury has also laid down a 
code of general principles for costing and has agreed 
that the various supply departments should accept 
each other’s costing results. 

In the estimate of costs, material and labour 
charges are comparatively straightforward items, 
but overhead costs are likely to give rise to much 
argument between a contractor and the supply 
department. The Federation has been able to 
obtain a measure of agreement, and the Treasury, for 
instance, will not exclude advertising as a legitimate 
overhead charge. War risk insurance, research, 
canteen expenses, pension and provident benefit 
scheme charges and other obvious expenses may be 
included, but a curious decision has been announced 
in connection with Service allowances. Such allow- 
ances to sales and administrative staffs may be 
included in overhead charges, but similar allow- 
ances to production staff and operatives may not. 
The reason the Treasury gives for this ruling is that 
Government ordnance factories do not give Service 
allowances to operatives and consequently private 
contractors cannot be permitted to reckon such 
allowances as overhead charges. 
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NOTES. 


ENGINEERING CENTENARIES IN 1943. 

Tue centenaries of inventors, engineers and men 
of science which occur this year will be of interest 
to students of the history of the locomotive, the 
steamboat, industrial chemistry, firearms and other 
matters. William Hedley, the constructor of the 
locomotives “ Puffing Billy ” and ** Wylam Dilly ”’ ; 
the Rev. Alexander John Forsyth, whose invention 
of the percussion lock for firearms is recalled by a 
tablet in the Tower of London ; Charles Macintosh, 
the industrial chemist whose name is now a house- 
hold word, all died in 1843, as also did the French 
mathematician Silvestre-Francois Lacroix, a trans- 
lation of whose work on the differential calculus, 
made at Cambridge, gave a stimulus to the revival 
of mathematical studies in England and thus made 
dy 
dz 
previously, the year 1743 had seen the birth of the 
Rev. Edmund Cartwright, famous in textile history 
as the inventor of the power loom ; the birth of the 
unfortunate American pioneer of the steamboat, 
John Fitch, and also probably the birth of his 
rival James Rumsey, who came to England in 1788, 
made steamboat experiments on the Thames, and 
is buried in the churchyard of St. Margaret’s, West- 
minster. In October, 1743, 
age of 57, Henry Beighton, F.R.S., whose name 
occurs in the early history of the steam engine. Of 
those born in 1843, mention may be made of Sir 


every engineer who writes his debtor. A century 


them ; George Frederick Deacon, who was mainly 
responsible for the fine Vyrnwy Valley Scheme by 
which Liverpool is supplied with water; Ralph 
Hart Tweddell, a pioneer of hydraulic riveting 
machines ; Sir William Chandler Roberts-Austen, 
the chemist and metallurgist, some of whose most 
important work is preserved in the reports of the 
Alloys Research Committee of the Institution of 
Mechanical Engineers; and Adolphe Grenier, the 
Belgian metallurgist, engineer and industrialist, who, 
in 1914, was president of the Iron and Steel Institute. 
Surpassing all these in general interest is the 
bicentenary of the great French chemist Antoine- 
Laurent Lavoisier, who was born in Paris on 
August 16, 1743, and died on the scaffold on May 8, 
1794. One of his immediate contemporaries, and 
at one time a collaborator, was René Just Haiiy, the 
‘father’ of crystallography. He was born on 
February 28, 1743, and died on January 3, 1822. 
Two hundred years before the births of these 
eminent men, on May 24, 1543, the famous astro- 
nomer Nicolaus Copernicus died at Frauenberg 
in East Prussia, having, on that very day, had 
placed in his hands the first copy of his work De 
Revolutionibus Orbium Ceelestium, the appearance of 
which marked an epoch in the knowledge of the 
heavens. 


NEWTON AND THE ENGINEER. 

Much of interest to engineers was contained in 
the addresses by Professor E. N. da C. Andrade, 
Lord Rayleigh and Sir James Jeans, given at the 
Newton Tercentenary meeting of the Royal Society 
on November 30. These addresses were published 
in Nature of December 19, together with that of 
Professor 8. Brodetsky, of the University of Leeds, 
on “Newton: Scientist and Man.” Professor 
Andrade’s task was to say something of Newton's 
work as seen against the background of the science 
of his day; Sir James Jeans took for his theme, 
“Newton and the Science of To-day.”” Newton’s 
contemporaries, as well as many generations after 
them, made the mistake of supposing that his 
work in astronomy and physics possessed the same 
sort of absolute validity as his discoveries in mathe- 
matics ; but, though the greater part of Newton’s 
work was accurate and final, relatively to the age 
in which he lived, the great increase in instrumental 
power since his time had opened new fields for 
exploration in two directions—towards the in- 
finitely great and towards the infinitely small— 
from the whole of space at one end of the scale to 
the electron at the other. The man-sized world that 
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John Isaac Thornycroft, known for his outstanding financial failures over which he has no control. It 
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Newton was mainly concerned with lies about 
midway between these two extremes. ‘‘ The laws 
of Nature,” said Sir James, ** are of course universal, 
so that the same set of laws must prevail throughout 
the whole of this range, but different aspects of 


| these laws assume importance in turn in different 


parts of the range. .. There is the small-scale 
world of electrons and of atomic physics in general 
in which the laws of quantum mechanics prevail, 
the man-sized world in which the laws of molar 
mechanics prevail, and the world of the great 
nebulz in which the laws of relativity prevail . . . 
Newton’s work was applicable almost exclusively 
to the middle-sized world of molar mechanics, and 
so not in general to the other two worlds, the exist- 
ence of which was scarcely suspected in his day.” 
But, while the Newtonian scheme is inadequate only 
with reference to the ultra-refinements in modern 
science, ‘‘ the engineer who is building a bridge or 
a ship or a locomotive does precisely what he would 
have done had Newton’s scheme never been proved 
inadequate. The same is true of the electrical 
engineer, whether he is mending a telephone or 
designing a power station. The science of every- 
day life is still wholly Newtonian; and it is im- 
possible to estimate how much this science owes to 
Newton’s clear and penetrating mind having set 
it on the right road... .” 


INSTITUTION OF ELECTRICAL ENGINEERS 
BENEVOLENT Funp. 


In spite of every care and foresight for the future, 
there is always fhe possibility that any individual 
may fall on evil times owing to unexpected losses or 


funds of the great engineering institutions exist. 
As Professor C. L. Fortescue, President of the 
Institution of Electrical Engineers, has pointed out 
in a recent circular letter to the members, neither 
on compassionate grounds nor from the point of 
view of the dignity of the profession is it right that 
members of the Institution or their dependents 
should be left to struggle along in semi-poverty if 
disaster should befall them. We are glad to add our 
appeal to that of the President. It was pointed out 
in the December Journal of the Institution that, in 
1927, the average amount subscribed to the Bene- 
volent Fund per member of the Institution was 
12s. 6d. In 1941, the sum was lls. 10d. This fall 
in the average is not, however, a bad sign; it is a 
good one. In the earlier year, 20 per cent. of the 
members subscribed ; in 1941, the percentage had 
risen to 334. This much more satisfactory figure 
still leaves a very large proportion of the members 
outside the scheme, but it is suggested that the fall 
in average subscription shows that more of the 
younger members, who are not in a position to 
contribute largely, are nevertheless taking their 
part. Possibly some in due course will be in a 
position to make a striking contribution, but it is 
not desirable that the fund should have to rely on 
the generosity of a few relatively wealthy members. 
Moderate and regular contributions from all are the 
best basis of stability. 


Tue New ZEALAND GOVERNMENT RaliLways. 


The latest annual report of the General Manager 
of the New Zealand Government Railways has two 
features in common with the reports of many other 
official organisations: he is able to report increased 
activity in almost every branch of work and, at 
the same time, owing to the paper shortage, is 
compelled to omit much information which is given 
in normal times. The system operated has a total 
length of 3,389 miles, made up of the North Island 
and South Island main lines and their branches, 
and isolated lines at Gisborne, Westport, Nelson 
and Picton. The first of these towns is situated 
in the north-east corner of North Island, in which 
the main line lies towards the west coast. The 
three other places are in South Island, all towards 
the northern end and separated from the main- 
line system, which serves the centre and southern 
areas. The railway administration also operates 
a steamer service on Lake Wakatipu, which 
connects with the southern main-line system at 
Kingston. For the year ended March 31, 1942, 
with which the report deals, the gross revenue 





reached 11,938,338/. This was 778,120/. higher 
than the previous record figure established in 1941, 
and represents a rise of 6-97 per cent. Net revenue 
showed an even more satisfactory result, with an 
increase of 11-07 per cent. over the previous year. 
The net return on capital expenditure was 2-90 per 
cent., compared with 2-64 per cent. in 194] and 
1:96 per cent. in 1940. This rise, however, does 
not mean that the railways are yet paying their 
way, as the excess of interest charges, at 4} per 
cent., over net revenue was 873,842. ; but this figure 
was 16-93 per cent. less than the corresponding 
figure for the previous year, and the improvement 
was not achieved by stinting renewal or other 
charges, 1,378,4611. being set aside for depre- 
ciation, renewals and superannuation before the 
net revenue was arrived at. The improved financial 
position was due to increases of revenue under all 
heads except that of luggage, which showed a small 
decline. Passenger journeys increased by 17-64 
per cent. to 11,105,627, partly as a result of move- 
ments of the armed Forces and partly due to the 
diversion of road traffic to the railways as a result 
of petrol restrictions. Receipts from goods traffic 
increased by 5-21 per cent., and from parcels, 
luggage and mails by 2-55 per cent. The extra 
traffic was handled with a total train mileage of 
13,978,961, which represented an increase of some 
3 per cent. over the previous year ; the revenue per 
train mile rose from 171-58d. to 178-28d. On the 
North Island main line and branches, 365 locomo- 
tives were in service. Their average mileage was 
30,274, and the average cost per locomotive mile 
was 32-79d. Corresponding figures for the South 
Island main line and branches were 231, 25,951 
and 28-52d. These satisfactory results were 
obtained with a depleted staff, 5,935 employees, at 
March 31, 1942, having joined the Services. The 
total staff at that date, including those engaged on 
works chargeable to capital, but excluding those in 
the Forces, was 22,252. Much munition work is 
being carried out in the railway workshops and 
nearly 1,000 of the skilled artisans and technicians 
of the railway staff were exclusively engaged on 
work of this nature. 


Tue B.E.A. anp THE B.E.A.M.A. 


The desirability—and, indeed, the necessity—of 
the closest possible co-operation between the trade 
associations representing the engineering industry, 
both in the interests of the war effort and as an 
essential factor in the post-war economics of the 
industry and the nation, has been repeatedly em- 
phasised in official statements by the spokesmen of 
the various organisations. A step towards a more 
intimate collaboration in this direction is indicated 
by a memorandum which is being circulated by the 
British Engineers’ Association and the British Elec- 
trical and Allied Manufacturers’ Association, con- 
taining proposals for future joint action on industrial 
matters, other than labour problems, which are 
dealt with already by the Engineering and Allied 
Employers’ National Federation. The scheme 
envisages, in the first place, the establishment of a 
Joint Committee of the two organisations—which, 
collectively, embrace a majority of the more impor- 
tant firms engaged in the manufacture of mechanical 
and electrical engineering products—on which each 
association will be represented by its president or 
chairman, as the case may be, and four members 
of Council (to be elected or appointed by the 
Council) and its director. The Joint Committee so 
formed will consider all questions relating to 
co-operation between the associations, and also 
“the whole question of the better integration 
of the organisation of the mechanical and electrical 
engineering industry.” It is realised that the 
co-operation of the other trade associations con- 
cerned with engineering products is essential in 
any attempt to establish a body that can speak 
for the industry as a whole, and for this reasdn, it 
is stated. this co-operation will be welcomed. 





CANADIAN Paciric RaILway.—The gross earnings of 
the Canadian Pacific Railway for the first nine months 
of 1942 totalled 187,126,616 dols., compared with 
158,457,494 dols. in the corresponding period of 1941, 
and 121,847,812 dols. in the period January to Sep- 
tember, 1940. 
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two points, namely, the rail joint, and the question | elimination of other obstacles at the height of the 
LETTERS TO THE EDITOR. /°f bull-headed v. flat-bottomed rails ; and, although | cylinders of locomotives ; even at the present time, 

this letter runs the risk of appearing a considerable | the limitations in this respect cause difficulties in 

time after the opportune reopening of the subject, | locomotive design, which will become more critical 
SURVEYS FOR THE RECONSTRUC- | perhaps the views of an outgider (so far as distance | in the future. 

TION OF TUBE STATIONS. is concerned) on matters connected with flat-| The advisability of altering the coning of the 
bottomed track may be regarded as worth a hearing. | tyres rather than the radius of the rail-head, as a 
. , ’ a ; |_ As, unquestionably, the rail joint is a major | measure against ‘* hunting,” has also been suggested. 

. ; ’ 4 ittle attention appears to have been given to the | although it might be advisable for a given railway, 
for correcting the length of ® steel tape for both | reinforced Z-pattern fishplate, much used abroad | should not be made without taking into account a 
a and sag, but the correction is based upon a| with flat-bottomed rail, having a foot and a pro-| number of other factors. The angle of the tread of 

. . 4 2 can be made which possesses a moment of inertia | curvature over which the vehicle in question would 
zontal. The actual field problem in 45-deg. country | at the critical point of the order of 45 per cent. to| travel during its life between re-turnings of tyres, 
is to swing a 100-foot tape with a spring balance | 50 per cent. of that of the rail, as compared with| and, for a railway with an average severity of 
attached and then to calculate the horizontal | )7 per cent. for 95-lb. bull-headed rail and 21-4 per | curvature double that of another railway, the coning 
distance between the two marks. The pull P| cent. for B.S. flat-bottomed rail. Nor is much | of tyres should be different. Of course, to ascertain 
measured by the balance is in the direction of the | said about six-hole fishplates of this type, by which | what this coning should be is not simple, because 
end (top or bottom) of the tape and is not hori-| the distance between closely adjacent sleepers, at | there are so many practical variables entering into 
zontal. Surveyors are tempted to pull as hard as| the rail ends, may be bridged. It may be noted | the question—it will be known that many railways 
possible and hope for the best. No doubt by using | that these two features can be combined, and can | abroad do not cant their rails at 1 in 20, which of 
the elastic catenary formula, beloved by transmis- be applied if desired to bull-headed rail as well as to course affects the issue. In the case of the railway 
—e engineers, the correct length can be calcu- | flat-bottomed rail. with which I am connected, the experiment was 

— Senta ae soien & teveahe — A general idea of the arrangement is given in made over a period of three years of changing the 
: : ; the accompanying sketch. It does not suffer from | coning of all tyres, on locomotives and rolling 
in the hope that Mr. Megaw , or some other interested yas E %. & e . 4 oi. e " 
person, may be tempted to publish a workable the difficulty of packing the ballast, inherent in stock, from 1 in 20 to 1 in 40. After that lapse of 
solution through your columns preferably woviding the short two-bolt fishplate ; and though, of course, | time, statistics showed an increased wear of flanges ; 
Seo the eenuection at pulls different rene A ts such a joint is more expensive than the normal therefore it was evident that the coning of 1 in 40 
for the particular tape in use ; type, it should be worth considering if the joints | was not giving so much help in keeping the flanges 

ing AP were spaced, say, 200 ft. to 240 ft. apart, as dis-| away from the rail-head as was possible in practice, 
Yours faithfully, _ cussed below. In my experience, no other joint | and hence the 1 in 20 coning was reverted to. The 
A. P. FLockart. gives such satisfactory running from the rolling-| average curvature of the line upon which these 
stock point of view ; it is much pleasanter than the | tyres worked was much more severe than the 
normal type to ride over ; and, in countries where | average curvature of the railways in Great Britain 
the upkeep of track cannot be so good as in England, | probably it may be considered as 3 to 1 in severity. 
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Camberwell, E.6, 
Melbourne, Australia. 
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CENTRAL CONTROL FOR BOILERS. 
To THe Eprror or ENGINEERING. 


Srm,—In your issue of December 11, on page 461, 
Mr. J. W. Young describes the form of Ward- 
Leonard control called ** Unified Boiler Control.” 
The advantage of regulating boiler auxiliaries in the 
manner described seems very doubtful as it would in 
many cases result, in effect, in a reversion to in- 
dividual motor control. I have in mind a power 


station with stoker-fired boilers where, during J cs : _ . : 
November, they had to accept about fifty different the deleterious effects of slack joints on locomotives | It is interesting to note that if, by chance or other- 


types of coal and where the boilers, superheaters, and rolling stock, leading to * crippled "—that is, wise, the 3 to 1 proportion assumed as comparative 
economisers, and air heaters would completely slag permanently set—rail ends, is a very important | curve severity is anywhere nearly correct, a coning 
up or choke in anything from three days to three matter. j of roughly im 60 — indicated for the lines of 
weeks. It will be clear, therefore, that the relative| It is suggested that the best compromise in the | Great Britain. ; Admittedly, the foregoing is unduly 
services required from the forced- and induced- | present state of track development might be attained empirical ; itis merely mentioned as another case 
draught fans would vary from hour to hour. with a joint, somewhat of this description, at every | for making an experiment and judging by results, 
If the system were to be installed in connection | 200 ft. to 240 ft., the intermediate rail ends being | which, also, is the only means of deciding the 
with a pulverised-fuel fired boiler, where the load is |¢lectrically welded together and a single sleeper, |“ Staggered” v. “paired” rail-joints disparity, 
varied over a wide range by shutting off the burners 12 in. wide, located directly under the weld. (I am | previously mentioned. 
and where a practically constant air pressure at the | not aware what position of sleepers in relation to |. Rails, sleepers, and fastenings appear as much, 
burner is required, the system resistance on the air joint welds is adopted on flat-bottomed track in | if not more, a mechanical engineering problem than 
side would be of the saw-tooth type, while the | England.) If flat-bottomed rail were used, this | @ civil engineering one in the usual sense of the 
induced-draught system resistance would be of the would provide additional resistance against lateral | latter term, and = acoms possible that the relative 
“square law” type, and to couple these two together | deformation. It is suggested, also, that the old isolation possibly existing in some countries at one 
by ‘‘ Unified Boiler Control”? would be a mixed | question of “ staggered ” v. “* paired ”’ joints should | time may have held back developments. Certainly, 
blessing. There is no information given in the | be reviewed again ; I believe that many locomotive |" regard to trying a new thing, it is my opinion 
article about the additional electrical losses. These | engineers abroad would agree with me that staggered | that, in many engineering problems containing a 
must be substantial and of the order of 20 per cent. | joints are easier on locomotives and rolling stock. | large number of variables, it is quicker, cheaper and 
Some further information on this point is required | Recent experiments made in England with flat-| more certain, to put a few actual tests in hand 
before one can judge to what extent the system is | bottomed rail appear to have been made in every | than to spend an undue amount of time in 




















an economically sound proposition. | case with track having base-plates ; but it will be pursuing : theoretical investigations. There have 

Yours faithfully, | realised that, if hard-wood sleepers are used (such | been various cases, in recent years, where, after 

H. A. SIEvEKINe. las jarrah, and certain classes of cedar) a longer | much theoretical investigation, conclusions were 

2, Queensborough-gardens, | bearing can be obtained under the base of the rail ; | reached which had been known to practical engineers 
Glasgow, W.2. in fact, with a sleeper spacing of 30 in., centre to | for many years. 


Yours faithfully, 


December 23, 1942. | centre, 33 per cent. of continuous support can be | PC. D 
. C. DEWHURST. 


obtained with 10-in. sleepers, compared with | Montevideo, 
| *pproximately 25 per cent. with the usual patterns| October, 1942. 


RAILWAY TRACK AFTER THE WAR. |° chairs and bull-headed rail. Obviously, base- | 
| plates should be as wide as the sleeper when used | 








fo THE Eprror oF ENGINEERING. | with soft-wood sleepers; which, also, evidently | « THE THEORY AND PRACTICE OF 
Smr,—I have been impressed by the interest | predicates the use of steel, and not cast-iron, plates. HEAT ENGINES.”’’ 
aroused recently in railway circles and the engin-| At an Institution meeting, some months ago, 


Sane ie ; : ; , py ENGINEERING. 
eering institutions at home regarding railway track | reference was made to the general improvement | To rue Eprron or ENGINEEst 


in Great Britain after the war—Great Britain being | in permanent-way equipment and maintenance that} Srm,—As author of the text-book * The Theory 
specifically cited because Dominion and Colonial | would be required inevitably after the war ; to this | and Practice of Heat Engines,” which was reviewed 
track, and that of British-owned railways in foreign | I would add that it is to be hoped that consideration | in ENGINEERING of November 20, 1942, I would 
countries, does not follow home practice. A great | will be given also to the widening of the loading | thank the reviewer for drawing attention to several 
deal of the discussion has centred, naturally, on! gauge, by setting-back platform edgeé and the | errors which had escaped detection when the proofs 
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were read under the very difficult conditions of total 
war and total work. 

The reviewer is doubtless aware that, at its best, 
a text-book is but a compromise. In this case, some 
section of the MS. had to be omitted on consideration | MR. F W. HARBORD, C.B.E. 
of space ; while others, for example, “Turbo Com-| Tue death of Mr. Frank William Harbord, which 
pressors ” and “ Plant Economy,” were cut down | occurred at his home in Englefield Green, Surrey, 
to a minimum, as very few universities set questions | on December 27, removes an eminent figure from 
on this work. Although a detailed treatment was|the ranks of British metallurgists. Mr. Harbord, 
not published on turbo compressors, the author| who was for many years senior partner of Messrs. 
has not made the mistake of confusing the work done | Riley, Harbord and Law, consulting metallurgists, 
in an uncooled compressor with the work done in a| Westminster, London, 8S.W.1, was the son of the 
cooled compressor, in which section the equation | late Mr. J. M. Harbord and was born at Norwich in 
complained of occurred. If the reviewer will turn | 1860. He was educated at St. Olave’s Grammar 
to page 116, he will find, in even greater detail, the | School and at the Royal School of Mines, South 
equation he was at such pains to produce ; while on | Kensington, which he entered as a student of 
pages 117 and 122 are worked examples which show | metallurgy in 1879. He gained the associateship 
that the author, in common with many other} of the School (A.R.S.M.) in 1882, and was also 
engineers, has some idea of the method of obtaining | awarded the Bessemer Bronze Medal and prize of 
the work done in turbo compressors. | books awarded annually to the best metallurgical 

Those who have had experience with it agree that | student. After leaving the School of Mines, Mr. 
compressed air is an expensive item, even when it is| Harbord worked for a short time in the laboratory 
produced by a machine in which the compression | of the late Dr. J. E. Stead, at Middlesbrough. He 
index “‘n”’ is less than the adiabatic; so that| was then appointed metallurgical chemist at the 
designers and air users alike strive to compress it in | works of Sir Alfred Hickman, and the Staffordshire 
such a way that the equation, Work done Steel and Ingot Iron Company, Limited, where for 
seven years he was closely associated with the 
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ni 
ALE P:\" _ 1 | is strictly applicable even | development of the basic- Bessemer and basic open- 
n—1?2"s Py | hearth processes, and also gained experience in | 
when “n”’ = 1. It is unfortunate that a pencilled blast-furnace and general steelworks practice. Sub- 


note by the author, indicating the restriction of the | sequently, Mr. Harbord was appointed steelworks 
equation, was not reproduced from the final proofs. | ™#nager to Messrs. Hatton, Sons and Company, 

The author concurs that it would have been | Bilston, where he had charge of an acid-Bessemer 
advantageous to have given a synopsis of the. work plant for the manufacture of tin-plate bars, and had 
of Boltzmann, but again the value of this inclusion the opportunity of acquiring practical experience 
had to be weighed against the space required. It | in the tin-plate industry and in the manufacture of 
was not intended, nor was it implied that De Laval | Y¢™0US classes of Staffordshire puddled ee” | 
and Rateau preceded Parsons in the invention of | In 1892, Mr. Harbord was appointed metallurgical 
the steam turbine. A footnote on page 430 states | chemist to the Government of India, holding office 
that the first Parsons’ turbine was made in 1884, | at the Royal Indian Engineering College, Cooper's- 
while the date of De Laval’s turbine is given as 1889 | hill, Staines, Middlesex. In this capacity he was 
on page 412. Both these dates agree with those responsible for the greater part of the analytical 
given by the reviewer. work connected with materials for the Indian 

Finally, neither the author nor the publishers | Government Railways. In 1904, he was appointed 
make any claim as to the suitability of the book for | metallurgist to a commission sent over to Europe 
beginners. It was written specifically for students by the Canadian Government to investigate and 
reading for an honours degree, and it is to be hoped | Teport upon the position of electro-thermic processes 
that, in spite of errors (particularly those due to | for the smelting of iron ores and the manufacture of 
misplacement of the apostrophe) the book will be of steel in Europe ; as had member of this commission, 
some service to those who are prepared to read it he visited all the principal electric smelting works 
assiducusiv. jon the Continent. After the closing of the Royal 

‘ Yours truly, | Indian Engineering College in 1905, Mr. Harbord 
D. A. WrancHam. | Opened a private practice as a consulting —_—ae 
Engineering Department, | ist in Westminster, and in 1908 went into partnership 
The Technical College, Sunderland. with the late Mr. Edward Riley. On the death of 
Mr. Riley he became senior partner and continued 
in this capacity for the remainder of his life. In 
1909, the Transvaal Government invited Mr. 
Harbord to investigate, and report upon, the com- 
mercial possibilities of the manufacture of iron and 
steel in that country, and in this connection he 
investigated the iron ore, fuel and limestone 
resources of the Transvaal. In 1906, he was ap- 
pointed a Civil Member of the Ordnance Board, and 
when the Ordnance Committee was formed during 
the last war he became a Civil Member of the new 
body. During the war of 1914-18, he acted as honor- 
ary adviser in metallurgy to the Ministry of Muni- 
tions and for his services was made a C.B.E. in 1918 
and an Officer of the Legion of Honour by the French 
Government. 

Mr. Harbord was the author of a standard work 
entitled The Metallurgy of Steel, of which five editions 
were published after its first appearance in 1903. 
He also edited and revised a second edition of 
Sir W. Roberts-Austen’s book, Introduction to the 
Study of Metallurgy. Mr. Harbord was elected a 
member of the Iron and Steel Institute in 1884, was 
awarded the Bessemer Gold Medal in 1916 and 
served as President during the years 1927 and 1928. 
He was elected a Fellow of the Institute of Chemistry 
in 1888 and a member of the Institution of Mining 
and Metallurgy in 1903, and served as President of 
that Institution in 1921-22. He was an original 
member of the Institute of Metals, and was made a 
member of the American Institute of Mining and 
Metallurgical Engineers in 1921. Mr. Harbord was 
also for many years a Fellow of the Chemical Society 
and a member of the Faraday Society. 





[A reviewer can only deal with a book as it is printed, 
and cannot be expected to take into account a pencilled | 
note made by the author on the proofs, but not appear- 
ing in the volume. The fact that the author thought 
it necessary to make such a note, to explain that the 
equation purporting to give the work done in a com- 
pression cycle is not generally true, confirms the opinion, 
expressed in our review, that the treatment of the 
equation as it stands is unsatisfactory. As regards 
priority in the matter of turbine design, the sentence 
which we considered to be unfair to British enterprise 
reads “. . . and it is due to the pioneer work of De 
Laval, Rateau and Sir Charles Parsons that successful 
turbines have resulted.” It is necessary to read on for 
another 18 pages before coming to the little footnote 
giving the date of the first Parsons turbine.—Ed., E.] 





ROAD BUILDING IN APGHANISTAN.—A new motor road 
is being built along the Kabul River valley, between 
Jalalabad and Kabul, in the Eastern Province of Afghan- 
istan. About 5,000 men are employed on the scheme, | 
which is nearing completion. The new road will reduce 
the distance between the two cities by over 30 miles. 

ATKINSON MEMORIAL LecTURE.--—A legacy of 1001., 
bequeathed to the Royal Society of Arts by the late Mr. 
Llewelyn B. Atkinson, a former chairman of the Council, 
has been devoted by the Council of the Society to the 
provision of a lecture every three years, preferably on 
some subject connected with electrical science or engin- 
eering. The first lecture thus to commemorate the work 
of Mr. Atkinson will be held in the hall of the Society 
1.45 p.m., on Monday, February 1, when Dr. P. 
M.A., M.I.E.E., will speak on “ In- 
a Policy for the 


at 
Dunsheath, O.B.E., 
dustrial Research in Great Britain : 
Future.” 





THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


As was recorded on page 513 of ENGINEERING of 
December 25, 1942, a meeting of the Institution of 
Mechanical Engineers was held in London on Friday, 
December 18, the chair being taken by the President, 
Colonel 8. J. Thompson, D.S.O. Two papers were 
presented and discussed, these being entitled ‘‘ The 
First Gas Turbine Locomotive,” by Dr. Adolf 
Meyer, and ‘*‘ A New Retary Compressor,” by Mr. 
A. J. R. Lysholm. In the absence of both authors, 
Dr. Meyer’s paper was introduced by Mr. M. G. 8. 
Swallow, and Mr. Lysholm’s paper by Mr. P. H. N. 
Ulander. The papers were discussed together. An 
outline of their subject-matter was given in the 
report in our last issue, mentioned above. 

Mr. W. A. Stanier, who opened the discussion, 
said that Dr. Meyer’s gas-turbine locomotive seemed 
more important on account of what it might become 
than on account of what it actually was at present. 
It offered a somewhat reduced weight, pure rotary 
motion and absence of water for any purpose as 
its three chief advantages compared with the Diesel 
locomotive ; but, on the other hand, it offered little 
more than half the thermal efficiency of the Diesel. 
With coal as the cheapest and most readily obtain- 
able fuel in this country, both types of engine, as 
oil burners, were open to some objection. If, how- 
ever, a success could be made of burning powdered 
coal direct, as suggested in the paper, then, provided 
the turbine blades’ could be protected from the 
effect of the ash, a very important competitor to 
the steam locomotive might immediately arise. 
Since the first cost and maintenance costs of a 
turbine’ could be expected to bear some proportion 
to the rated horse-power, the gas-turbine locomotive 
would appear to be at a permanent disadvantage 
in that, as, in the example given in the paper, 
8,000 h.p. had to be generated at the main turbine 
to obtain 2,000 h.p. at the generator, and, in addi- 
tion, a turbo-blower absorbing 6,000 h.p. had to be 
introduced into the circuit. The final overall 
thermal efficiency obtainable from this very ex- 
pensive process was not much greater than that 
given by the most modern steam locomotive. 

The author gave the efficiency of the steam 
locomotive as 6 per cent. to 8 per cent.; but the 
efficiency of the most modern steam locomotive 
in this country was 11 per cent. and on the Con- 
tinent it was 13 per cent., as compared with the 
15 per cent. to 16 per cent. of the gas-turbine 
arrangement. A mileage per annum of the order of 
180,000 to 250,000 had no meaning in a country 
| where the limits of annual mileage were due to 
| traffic considerations and not to the capacity of the 
locomotive. The average annual mileage of the 
Coronation class was 80,000, but they were, of 
course, capable of very much more if traffic con- 
siderations permitted. The regenerative braking 
was a most valuable feature. He asked whether 
the controls could be operated sufficiently quickly 
with the regenerative braking for it to play its part 
in ordinary service stops. He noted that there 
was a very complicated hydraulic control gear. It 
would be necessary to ensure that that contro! gear 
was thoroughly robust and fool-proof; in many 
previous designs of unorthodox locomotives it had 
been the auxiliary apparatus rather than the main 
units which gave rise to trouble and expense. 

Dr. 8S. L. Smith, referring to Dr. Meyer’s paper, 
observed that the approximate life of the gas turbine 
was given as 30 years, and asked whether no reblad- 
ing was provided for during the whole of that period 
or whether it was assumed that reblading was 
carried out every ten years. The mileage given 
suggested that the locomotive was in operation for 
at least 12 hours a day, and consequently, if there 
were no reblading, that would correspond to at least 
130,000 hours subjection to high temperature and 
stress. In this country the life of high-temperature 
materials was usually computed on the basis of 
100,000 hours, i.e., 11-4 years, and it was difficult to 
believe that the stresses could be so low as to permit 
of a life of 30 years. Fig. 15, of the paper, which 
showed the development of steels with high creep 
strength, probably illustrated the correct trend, but 











he presumed that the values given for. stress related 
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to short-time creep tests, because the stresses were | regarded as an obstacle in the way of securing 
very high. The figures for a life of 11-4 years would increased speed, in view of the limitations imposed 
be much lower and it did not follow that they would | on the dimensions of the firebox. Thirdly, the wheel 
necessarily be in the same ratio as those given in the | speed of the steam locomotive was proportional to 
diagram. He observed that the inlet temperature | the piston speed, so that, on an incline, less power 
to the turbine lay between 900 deg. F. and 1,050 deg. | was available, owing to diminished piston speed. 
F. over a considerable range of power output, and One of the chief things sought by Heilmann was a 
asked what design criteria and materials were | method of coupling the engine to the wheels which 
employed for the blades, and what were the esti- | would allow of relative changes of piston and wheel 
mated stresses. |speed. At that time no mechanical method was 

Mr. B. Pochobradsky considered that the adia-| available which was satisfactory for large amounts 
batic efficiency of almost 80 per cent., attained with | of power, and that was largely true to-day. The 
Mr. Lysholm’s compressor, fully justified the work | fourth point was the elimination of coupling rods, 
that Mr. Lysholm had done; but whether the| which added very greatly to the friction losses in 
suggested further reduction of clearance to obtain the engine. Figures were given at that time of 
higher efficiency was practicable remained to be | 26} lb. to 28} lb. per ton for a two-coupled engine, 
proved. It was interesting to note that the author | while the Heilmann locomotive could be started with 
had been led to that particular type of compressor | a pull of only 7} Ib. per ton. It would be interesting 


by his study of the internal-combustion turbine. | to have the equivalent figure for the gas-turbine | 
Many kinds of compressors had been used in experi- | locomotive. Another bad feature of the ordinary | 


ments with that turbine, the best of which appeared | locomotive was want of balance, particularly at high 
to be the axial-flow type. With the centrifugal type | speeds. Sixthly, the rigid wheelbase of the ordinary 
of turbo-compressor and the axial-flow compressor, | locomotive was considered a disadvantage, especially 
the pressure fell with increase in volume, and with | in a three-coupled engine. The final consideration 
reduced load the pressure increased ; but the pres-| was that, in express locomotives, the whole weight 
sure change in the axial-flow compressor was much | was not available for adhesion and the tender was 
steeper than in the centrifugal compressor. The | always adead weight. Heilmann decided that those 
volumetric efficiency of the rotary positive com-| shortcomings would best be met by the use of 
pressor dropped at a high pressure, and at a lower | electricity, and, as main-line electrification was 
pressure it increased. The requirement for the gas | impracticable at that time, the solution lay in a self- 
turbine was different. When the load on the/| contained locomotive. Some of the arguments were 
turbine increased, the volume of air delivered to the | still valid. The first trials were carried out on the 
turbine should also increase, as the load on the | locomotive fitted with a 600-h.p. engine of French 
turbine could only increase if more oil were supplied | manufacture, the 1,350-h.p. Willans engine being 
for combustion ; but a turbine would not take that | installed later in an improved model. Even with 
increase of oil and air without creating for itself a | that small engine, a speed of 62 m.p.h. was attained. 
higher pressure, so that with increase of air there | The crew consisted of the chief engineer, seven men 
was an increase of pressure. The axial-flow com- | and a boy, the boy being employed to break up the 
pressor and the rotary positive compressor were the | coals. The report of the official observer stated 
nearest to the characteristic that was really wanted. | that ‘‘ one man was kept constantly at work with a 

In his paper in 1939, Dr. Meyer said that the | Syringe delivering water on to the slide bars, con- 
various turbines were referred to as oil turbines, | necting-rod ends and piston rods; while another, 
gas turbines or pulverised-coal turbines, depending | provided with great spectacles of thick glass to 


on the kind of fuel used. He thought it would! protect him from the splashing water, was con- | 


be better to call the locomotive “the first oil|Stantly feeling which parts of the engine were 
turbine locomotive”; a gas-turbine locomotive | heating. 

would be different. The turbine had an output of | Dr. Meyer’s paper mentioned, in connection with 
8,000 h.p.; he did not know the dimensions, but | power braking, that, as the compressor could absorb 
he could guess them. The diameter of the gas | up to 6,000 h.p. while the motors had a total rating 


turbine, up to the root of the blades, was about | of only 2,000 h.p., means must be provided for | 


| limiting that power without tripping it altogether 
when the lintit was reached. That might be done 


13 in. to 14 in., with five rows of blades only, and 
the length over which those blades were fixed was 
approximately one foot. The compressor was also| purely electrically, or electro-mechanically by 
quite a tiny machine. The turbine was the most | arranging to pass some of the air back into the 
powerful turbine yet, for the metal that was in it. | turbine, and he would be glad to have some more 
That metal would be working continuously at | information as to how that was achieved. _ Refer- 
1,000 deg. F.; not an unusual temperature in| ence was made to suitable fuels for use with gas 
power stations. Therefore there was nothing| turbines. Had any consideration been given to 


radically new in the turbine, and nothing out-| the use of pitch, either in the liquid or in the pul- 


standing, except the horse-power; 8,000 h.p. was 
a good deal to get out of a turbine of that size. The 
efficiency at the drawbar, given as 15 per cent. to 
16 per cent., appeared either to be estimated on 
an improved turbine or to be over-estimated, 
because it would mean that all the electrical and 
mechanical losses would be only about 10 per cent., 
which seemed to be on the low side. He found that, 
for equal service, he would require 30 steam loco- 
motives, 36 Diesel locomotives, and 18 oil-turbine 
locomotives, and, in fuel, he would require 250,000 
tons of coal per annum, 45,000 tons of Diesel oil for 
the Diesel locomotives, and 68,500 tons of fuel oil 


verised form? It had a calorific value of over 
16,000 B.Th.U. per pound with a practically negli- 
gible ash content of about 0-2 per cent., and it was 
available in fairly large quantities, particularly on 
the Continent. Both liquid pitch and pitch in 
powder form were being successfully used in this 
country. The absence of water in the gas-turbine 
locomotive was one of its most important ad- 
vantages, for a reason which was not mentioned in 
the paper, namely, that of freezing under severe 
winter conditions. 

Dr. F. T. Barwell said, with reference to the 
economic justification of the gas-turbine locomotive, 








for the turbine locomotives. In the United States, | that there seemed to be a tendency in the paper 
therefore, the turbine locomotive was likely to com- | to make a virtue of necessity in connection with 
pete very successfully with the Diesel locomotive, | electric transmission ; to imply that Diesel-electric 
but in this country it would be necessary to await |traction was of predominant importance in the 
the results of the pulverised-coal locomotive. | United States and was therefore likely to become 

Mr. A. C. Hirst noted that’ Dr. Meyer’s paper|of predominant importance elsewhere, and that 
mentioned Messsrs. Willans and Robinson, now the| the comparison must really be confined to one 
Engish Electric Company, Rugby, who co-operated | between the first gas-turbine locomotive and the 
with Brown, Boveri and Company in 1895 in building | Diesel-electric locomotive. He submitted that a 
the Heilmann steam-electric locomotive. He had| very large number of the Diesel-electric loco- 
looked up the old records and found the arguments motives were shunting locomotives, and there- 
employed by Heilmann to justify his new departure. | fore it .still remained necessary to justify the gas 
For the then existing system of road bed and method | turbine in relation to the steam turbine. The paper 
of forming the permanent way, it was considered | compared a Diesel-electric locomotive and a gas- 
that the maximum speed and tractive effort of the | turbine locomotive of equal power, and the analysis 
steam locomotive had been attained. The second | of the weights of those locomotives showed that the 


argument was that the 4 ft. 8} in. gauge was | Diesel-electric locomotive had an excess of 12-5 tons 


over the gas-turbine locomotive. Why was that 
additional body weight necessary when the dif- 
ference between the actual power units was only 
2-7 tons? Another 4-6 tons had gone on the 
electrical equipment. If, after the war, the railway 
showed itself to be useful for linking up rather than 
opening up colonial territories, and large mileages 
of main line were to be constructed in desert 
country, the fact that no water was required by the 
gas-turbine locomotive might well enable the cost 
of a new railway to be reduced so as to compensate 
in full for the additional cost of the locomotive. 
In Mr. Lysholm’s paper, reference was made to a 
turbine of 800 h.p., weighing presumably about 
0-8 ton. If that turbine could be made a practical 
proposition, there seemed to be a much greater 
|chance of the internal-combustion turbine being 
| used on British railways, as the internal-combustion 
engine was being used to the greatest extent on the 
railways of the world, namely, in railcars of small 
| size, which could be used to build up traffic where 
| steam trains were not justified. 

| Mr. I. V. Robinson thought that the gas-turbine 
| locomotive was likely to be of the greatest service in 
a country that was short of water but had plenty of 
| oil, such as Iraq or Iran. The equality of cost of 
| fuel between the Diesel-electric locomotive and the 
| gas-turbine locomotive applied only to the present 
market prices of the two fuels, and, with only half the 
| efficiency in the case of the gas turbine, might not 
be permanently such a useful factor for the latter. 
The approximate cost per horse-power, in the case 
of the gas turbine, was given as 13/. He had worked 
| that out on the stated weight, taking average fuel, 
jand the cost came to about 325/. a ton. The 
| approximate cost per horse-power was 171. 10s. for 
ithe Diesel-electric, and there was a difference of 
| approximately 20 per cent. in the weight, so the 
| price per ton was about the same. He had tried to 
|examine the performance of the individual com- 
ponents in the unit, but there were not sufficient 
data given. Apparently, the only relevant par- 
ticulars given were the pressure at discharge of the 
blower—40 Ib. at the maximum load of 2,200 h.p. 
and the temperature of the air at the inlet to the 
turbine, at the same load. He asked whether Dr. 
Meyer could give some detailed figures of, for 
instance, pressures and temperatures at various 
points in the gas circuit and the air circuit. He 
had scaled the diameter of the discharge from the 
| compressor and had arrived at the figure of 6} in. 
If that were compared with the diameter of the rotor, 
he thought it would be seen that Dr. Meyer and he 
had been working on similar lines. It would be 
interesting if Dr. Meyer could give more details of 
the individual performance of the components of 
the plant. 





(To be continued.) 





British STANDARD SPECIFICATIONS.—The range of 
British Standard Specifications is so wide that no printed 
list of standards can be kept up to date. The latest 
information regarding the issue of new and revised British 
Standards, of which there are at present over a thousand, 
can be obtained from the British Standards Institution 
Library at 28, Victoria-street, London, 8.W.1. The 
B.S.L. Library also contains a large selection of standard 
specifications published in Australia, New Zealand, South 
Africa, Oanada, the United States, France, Argentina, 
Sweden, Germany, and other countries, and copies of 
these specifications can be borrowed. The following 
libraries, colleges, and institutions maintain a com- 
plete set of British Standards: In London, the British 
Museum, the Oity and Guilds Engineering College, 
King’s College, the Science Library (Science Museum), 
and University College ; in Glasgow, the University, the 
Royal Technical College, and the Mitchell Library ; in 
Edinburgh, the University, and the National Library of 
Scotland; in Cambridge, the University (Engineering 
Laboratory), and the University Library; in Oxford, 
the Bodleian Library; in Nottingham, the University 
College, and the Central Public Reference Library; in 
Newcastle-upon-Tyne, Armstrong College, and the Central 
Public Reference Library ; in Birmingham, the Municipal 
Technical School, and the Central Public Reference 
Library; in Leeds, the University, and the Central 
Public Reference Library ; in Manchester, the Victoria 
University, the Central Public Reference Library, and 
the College of Technology ; in Dublin, Trinity College ; 
in Aberystwyth, the National Library of Wales; and 
at Oardiff, Middlesbrough and Sheffield, the Central 
Public Reference Libraries. 
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FLOATLESS ELECTRICAL LIQUID- 
LEVEL CONTROLLER. 


Tue electrically-operated controller illustrated dia- 
grammatically below has been developed by Messrs. 
Londex, Limited, 207, Anerley-road, London, 8.E.20, 
to provide a method of regulating the level of a liquid 
in a tank through which there is a variable flow. 
Regulation of this kind can be effected by the move- 
ment of a float actuating the pump or other mechanism 
employed in filling and emptying the tank, but Messrs. 
Londex point out that with certain liquids, such as 
sewage, the action of a float may become uncertain, 
and advocate the substitution of electrical for mechani- 
eal control. Since the liquid itself forms part of the 
electrical circuit in their controller, alternating current, 
at 25 volts, is supplied from a transformer and the 
circuit is completed by two electrodes, a relay for the 
motor starter and a tuned resistance, as shown in the 
accompanying diagram. 

The sewage tank ais emptied by means of a motor- 
driven centrifugal pump } having its suction pipe a 
reasonable distance above the bottom, but the method 
of filling the tank is not indicated. The emptying 
operation is started automatically when the liquid 
reaclits the level indicated by the dotted lines and is 
stopped automatically at the level indicated by the 
full lines. The levels are determined by the position 
of the starting electrode c and the stopping electrode d, 
to which current is supplied from the double-wound 
transformer e, the primary of which is connected to 
the power or lighting mains f. It will be seen that the 
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control circuit through the secondary of the trans- 
former is completed through the liquid, the suction 
pipe being earthed and so forming a common electrode 
to the other two. These two electrodes do not require 
elaborate insulation and need not be of special con- 
struction or material; it is stated, indeed, that most 
users make the electrodes themselves from ordinary 
galvanised-iron piping. The starting electrode c is 
connected directly to the transformer through the firm’s 
relay g, containing a single mercury switch. The 
stopping electrode is connected by the same lead to 
the relay but through a tuned resistance h of only a 
few ohms. The relay g is fitted with a 25-volt coil 
and the switch is suitable for alternating current’ at 
up to 440 volts and 20 amperes for the control of the 
motor starter i. 

The operating cycle is as follows, supposing the pump 
to be stopped and the tank filling up. As soon as the 
liquid reaches the electrode ¢ the relay is energised 
and the pump motor starts. This continues to run 
even after the liquid has fallen below the electrode, 
since sufficient current is passing through the relay 
from the stopping electrode d to hold the relay closed. 
When, however, the liquid falls below the lower end of 
this electrode the current is interrupted and the motor 
is stopped. The motor is not re-started when the 
liquid level rises again and makes contact with the 
electrode d, since the interposition of the resistance h 
reduces the current to below that necessary to pull 
the relay in. The liquid therefore continues to rise 
until it makes contact with electrode c, the circuit of 
which does not include the resistance. When this 
upper level is reached the motor is started, and con- 
tinues to run as the liquid level falls since the current 
passing the resistance is sufficient to hold the relay in 
though not to close it. The holding current necessary 


| inconclusive. 





is only about one-quarter of that required for closing. 
The arrangement shown in the diagram is that recom- 
mended by Messrs. Londex, since only one wire is 
needed to connect both electrodes. The resistance 
with this arrangement is contained in a se te casing 
from the relay. If the resistance is supplied mounted 
with the relay a wire to each of the electrodes will be 
required. The arrangement, which is known as the 
“* Lectralevel ” system of floatless liquid-level control, 
is simple and is stated to ensure reliable automatic 
control. 





PROGRESS IN SHORT-WAVE 
BROADCASTING.* 


Just about eleven years ago the British Broadcasting 
Corporation was faced with the jmportant decision, 
whether to go ahead and build a station to give regular 
broadcast programmes to all Empire countries, or 
to abandon short-wave broadcasting on the grounds 
that the results did not justify the cost. At that 
time we had just come to the end of a long series of 
experiments to try and find out just what people at 
the other end felt about the value of programmes trans- 
mitted in this way. The trouble was that while in the 
first place the experiments were on a rather limited 
scale—that is to say one transmitter, one wavelength, 
and one programme, which was not even specially 
planned for the purpose—very few people possessed 
reasonably efficient and simple short-wave receivers. 
The result of all this was that the reports we got were 
Radio amateurs with technical know- 
ledge sent in more or less enthusiastic reports, while 
others with no technical knowledge obviously thought 
the transmissions of little use. Nevertheless the 
B.B.C. decided that an attempt should be made to 
build up a service, trusting to an improvement in both 
transmission and reception to make it justifiable. 
There was the usual trouble that the available finance 
was very limited, but again it was thought that if only 
fairly good results could be obtained the money would 
soon be forthcoming to make extensive improvements. 
At this time there was little or no talk of the possibility 
of a world-war, so that no military considerations came 
into the decision to go ahead and develop what 
amounted to a new kind of broadcasting. 

As for the station itself, it was completed—at any 
rate so far as the plant was concerned—in about ten 
months. It is interesting to note that the bare princi- 
ples on which this first station was designed did not 
differ in essentials from the much vaster stations which 
several countries are operating to-day. Wavelengths 
in several groups within the limits of 13 metres to 50 
metres are still used, except for the 100-metre trans- 
missions to Canada, which are only used to overcome 
somewhat special conditions. Again the principle of 
transmitting on directional beams, taking various parts 
of the world separately in turn following the clock, still 
more or less applies to-day. 

It cannot be said that any striking new invention has 
arisen to revolutionise the technique, but it would be a 
mistake to assume from this that we are working on the 
somewhat hit or miss methods with which we started. 
For example, a great deal has been learned about the 
design of aerials, and how to construct them so that 
they radiate a beam of the right width and depth and 
as nearly as possible at the right angle to the earth, so 
that they will be reflected back to earth by the iono- 
sphere, and arrive in that part of the world where they 
are intended to be received. It may be of interest to 
compare this early effort with what we are doing now. 
Take first of all the transmitters. The first station had 
only two transmitters, and the power of each was only 
about one-eighth of those in use to-day. In war-time 
it is not perhaps wise to say how many tiansmitters we 
have actually in operation, but it is obviously very 
much greater than two. It will give some idea of the 
comparison when I say that the cost of the first station 
was about one-fortieth of the cost of the plant by which 
our programmes are now being transmitted. 

I have already mentioned that the first experimental 
transmitter used only one wavelength. The new 
station completed ten years ago used eight wave- 
lengths; we are now using 44. The hours of trans- 
mission too are strikingly different; the first station 
with its two transmitters sent out 23 transmitter hours a 
day, but now the number of transmitter hours is 
more than 356 a day. Then another point of striking 
contrast is the number of languages used; only one 
language was used with the first station, as against 
nearly 50 at present. The result of all this develop- 
ment is that now one seldom hears anyone suggest 
that there is no value in a short-wave service, but it is 
not merely expansion on the transmitting side which 
has brought this about. At the beginning, short-wave 
receivers were looked upon almost as scientific instru- 





* Broadcast in the Overseas Service of the B.B.C. by 
Sir Noel Ashbridge, Controller, Engineering Division, 
on December 17, 1942. Abridged. 


ments which were of little use to people with no 
particular interest in technical matters. Super- 
heterodyne receivers were comparatively rare only 
ten years ago, and undoubtedly it was the development 
of this type of receiver, with efficient automatic volume 
control and simplified tuning, which has done a great 
deal to convert a highly speculative undertaking into 
what may now fairly be called a firmly established 
institution. 

But there is another thing which has achieved almost 
as much from the point of view of the distant listener. 
This is the remarkable growth in the rediffusion of 
programmes by wires connecting a number—sometimes 
a very large number—of houses to a central receiving 
station. Such undertakings exist in many parts of the 
Empire, for example Malta, and notably in the West 
African colonies. Of course, somewhat similar advan- 
tages are gained by rebroadcasting through a local 
broadcasting station. The following figures may be of 
interest to illustrate the extent to which rebroadcasting 
is in regular use. The Empire and North American 
services transmit for a total of nearly 149 hours a week, 
and are rebroadcast by wireless stations for nearly 
55 hours, and when we include wireless exchanges this 
figure rises to more than 130 hours. 

It is remarkable that this development, both on 
the transmitting and receiving side, has all taken place 
well inside ten years. It might be said, of course, that 
a large part of it is due to the war, but it is not all due 
to the war, the effect of which has merely been a violent 
stimulant, perhaps about as unhealthy as most violent 
stimulants. There has been perhaps a tendency to 
lay emphasis on quantity rather than quality, at any 
rate in the technical field. This brings me to the 
question of the future. What will be the future of 
short-wave broadcasting? Will people still go on 
listening and searching to see what they can find 
coming from distant countries ? There is not much 
doubt that for some time they will, since news must be 
foremost in everybody’s mind for many years to come. 
The question remains what will happen when and if 
news becomes a matter of less pressing importance to 
the whole world. Is short-wave broadcasting capable 
of further development, purely as a means of recreation 
and enjoyment. This is a difficult question to answer 
simply. I suppose everyone in the habit of listening 
to distant stations now knows that poor reception is 
generally due to the vagaries of the ionosphere, magnetic 
storms, sun spots, and the like, and so far as one can 
see these will remain with us tor all time. But when 
average conditions exist, is the quality good enough for 
the transmission, say, of a symphony concert? The 
musician would probably say no, but he might say yes 
if be heard it transmitted and picked up by the most 
modern type of short-wave receiving station, and then 
relayed through a local station on ordinary wavelengths, 
or of course through one of the wireless exchanges men- 
tioned previously. 

Whether the results obtainable by this means will 
ever be equalled by an ordinary direct listener in his 
home would at first sight seem doubtful, but at one 
time the idea of a television receiver in the ordinary 
home seemed even more doubtful. Nevertheless, 
before the war television in this country was rapidly 
becoming established and even approaching the com- 
monplace. The answer, therefore, seems to be that 
short-wave broadcasting has come to stay, and if the 
progress in the next ten years is anything like that in 
the last ten years, we may look forward to the day 
when reception from far off countries is almost as good 
as from the local station, and a few years after that we 
may even see the addition of pictures. 





CARRIAGE Pam Ratway TRaFFIC.—Traders are 
reminded that as already announced, traffic by goods 
train must be sent “‘ carriage paid ” as from to-day, Janu- 
ary 1. This means that the consignor must be respon- 
sible for paying carriage charges at the forwarding 
station but does not involve pre-payment if the con- 
signor has an authorised credit account with the railway. 
The Order, in which full details of the new arrangement 
is given, is entitled Railways (Carriage Paid) Direction, 
1942 (S.R. & O. No. 2578), and copies may be obtained 
from H.M. Stationery Office, York House, Kingsway, 
London, W.C.2.. The Order provides temporary exemp- 
tians, in certain circumstances, for returned “‘ empties.” 

BINOCULAR MAGNIFIER FOR FINE WoORK.—Continuous 
inspection of fine work, the repeated reading of vernier 
and other scales, and similar work, should be rendered 
less trying by the Binomag Binocular magnifier now being 
distributed by Messrs. Alfred Herbert, Limited, Coventry. 
This device consists of a frame carrying a pair of lenses 
having a focal length of 6 in. and a field of vision of 
3 in. by 34 in The frame is hinged to a headband in 
| Such a way that it can be instantly pushed up out of the 
way when not required. A neat pocket case for trans- 
port is provided. The user has both hands free when 








employing the magnifier and spectacles can be worn 
| without difficulty by those who usually wear them. 
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LABOUR NOTES. Representatives of the Engineering and Allied) YVENWICK CONTOUR PROJECTOR. 
Employers’ National Federation and the National 
\r a meeting last week, the executive committee of | Gens Joint Trades Movement are to meet again | 
the Associated Society of Locomotive Engineers and on ne next erage pa to diseuss the claim of the 
Firemen decided to call an emergency delegate confer- | unions for an increase of wages. The unions comprising |)... 2 hee ot wits mall on 

ence to consider future action following the * degrading | the Movement desire an all-round increase of Mle. a 9 so by orem . raphe appa ee mar a — 
and insulting * award of the Railway Staff National | week on basic rates, an increase equivalent to 33} per | .. . Ae ey Mee re . ‘the pov one 2 ie, 7 
Tribunal op the wages question. “It is my duty as/| cent. on base rates for all plain-time workers, and full aes, we 4 ae arg “ eae t the o by 
general secretary,” said Mr. W. P. Allen, * while ex- | restoration of the pre-June, 1931, conditions governing | em wong te : a oad j : eyes owed of the _— 
pressing our desire to avoid trouble, to say plainly that | night shifts, Sunday work and other special duties. | oa be . fhe maps li - ‘web . - shine pene 
unless further negotiations are arranged, the executive | Arguments in support of the claims were presented | a a - . ms wo ray se “~ ; “ ‘ bee "3, H a 
of the union cannot hold itself responsible for the actions | at an earlier conference. They were, Mr. Beard, the | _ "Lis = “i gt he eoeaceg Me — tells pee f al 
of its members.” general secretary of the United Patternmakers’ Associa- | tect age aes Loudon, _ llega ovals 
tion, says in the December issue of his T'rade Review, |= and 50 diameters. respectively. With the lowest 
It is stated in the December issue of the Journal of |“ coldly received by the employers’ side. No decision | meena es = a boa omen Se aoe 
the Iron and Steel Trades Confederation that, from the | was arrived at, the employers stating that they desired | : ail e ee oe oo heros ~~ . So aliendith ie oN oma 
point of view of membership, 1942 has been a year of | to consult their membership. On being pressed as to | while ae i “hie nl I scl ie com he Mente ms i 
progress. “* We have now,” it is recorded, passed the | when a reply could be expected, they would give no Geatats about Shin. Two ceniiieneen are wetted 
120,000 mark—a figure that many doubted we should | definite or even approximate date. There the question ait Soe hat with the <10 atentinn real, oa ~ 
ever be able to reach. Even this does not exhaust the | stands, and I leave it to members to draw their own thee te th apeany hr gre _— SMussination te a 
possibilities in our industry, because we believe there | conclusions.” b fed by = ie . ne a I 1 = . ~~ t 2 Per 
are still many people outside the organisation. The | ‘mie it ~ it mp ae the os rarer "hich wen 
fairly substantial number of women now in the industry Judging from some of the agreements negotiated by anes d pa aaoteaienen ‘o> wains to —_ a 
have not been slow to realise the need of trade union | the International Association of Machinists, engineering The o Aleal austemn ouaninte of the Toten ‘tom ‘onan 
membership, and, in some cases, have formed branches | operatives in California enjoy exceptionally high rates | borane. ond eon eee npatig . 
of their own. We welcome these and look forward to|of pay. At Oakland, for example, the minimum hourly | The lam elites end weil ecthete' ene mound of 
theirinterest in the day-to-day work of the organisation. | rate for machinists employed by the General Electric he sear of the som of & cabinst. end in Grent of the 
Credit is also due to the interest shown by our branch | Company is | dol. 75 and that for helpers 1 dol. 25. Satform carryin Anal is Gintiie dock én Which the 
officers and active members in seeing that our new | Other features of their agreement are the eight-hour a rm pears ox} The saiiiien caahene of a steel 
women members receive what they are entitled to/| day, 40-hour week and time and a half for overtime Sone which _ aaialy fabricated and fitted with atinal 
under our agreements.” and work performed on Sundays and holidays. Tool | enclosing panels The front panel is sloped “teria 
" Dae and die makers employed by the Mechano- Electric | from the desk level to provide room for the feet of the 

Works and the Holt Tool and Die Company—other operator, enabling him to approach the desk as closely 
T dol. 40 to 1 dol, 50 and features of thels agretarat are | 22 2 be required without inconvenience. Since thi 
‘ es ; : | involves the bottom of the cabinet being narrower from 

| the eight-hour day, 40-hour week, time and a half for! gont to back than the top, stability is ensured by sub 
| overtime and for work performed on Saturdays, double | tantial triangular brackets at each side of the front at 


A compact contour projector for the examination 
and measurement of threads, templates, etc., has 
| recently been added to the tools and instrument-~ 





The writer of the editorial notes in the same issue of 
the Journal, discussing the “ National Policy for 
Industry "’ advocated recently by an important group of 
British industrialists, says that whetherone agrees with 
the basic assumptions of the plan, its details are 


certainly well worth studying. “It may,’’ he writes, | time for overtime in excess of eight hours and for work | the base, and these brackets carry two of the ball 

fall short in many respects of what we as Socialists | performed on Sundays and holidays. | bearing self-aligning castors on which the cabinet is 
think necessary. It may, for instance, lay too much | — mounted. The base is of cast iron. The back panel is 
emphasis on the need for retaining the profit motive in | |removable to give access to the cabinet. The top 


In another qgpesmnens ® firm in Portland, Oregon— platform and desk of the cabinet is an aluminium 
| the Wagner Electric Company—undertake not only casting. The lamp housing is mounted on a bracket, 
of industry and concede the points Socialists have |*® S¥pply uniform and overalls but to launder them. | and the lamp is easily adjusted or removed. 
always contended for, that industry must be the servant | /h¢ minimum hourly wage rates are 1 dol. 20 for) ‘The screen is of flat ground glass engraved with 
and not the master of the community and that social | J0Urmeymen and 95 cents for helpers. The eight-hour | .imple cross lines, and is mounted in a rotatable bronze 
controls shall be imposed to see that it properly dis- day, 40-hour week, and time and a half for overtime | ring in the centre of the desk. The ring is graduated to 
charges that function.” and for work performed on Saturdays, Sundays and | 36 deg. and a vernier enables readings to be made to 

eal | holidays are established. Employees who have served|} minute of arc. Should‘a rough reading be desired. 
| the firm for a year are given a week's holiday a year | the screen is rotated by means of removable knurled 
That, he admits, is “‘ a long way from the conception | with pay. Holidays with pay are, indeed, a feature of | pegs with the vernier control knob in the neutral 
that industry's job is first to make profits by exploit- the great majority of American agreements. | position, manipulation of the latter enabling finer 
ing a social need or a business requirement irrespective | adjustments to be made. Measurements are made by 
of its wider consequences on the life and happiness of | means of a glass rule having three scales graduated in 
the people.” “A general recognition,” he continues, | Information supplied to the International Labour | 0-01 in., 0-025 in., and 0-05 in., respectively, that is. 
** that the function of industry is to provide for human | (Office by the Chinese Ministry of Social Affairs is to| in thousandths of an inch multiplied by the magni 
needs rather than the stimulation of appetites as a | the effect that model trade unions of industrial and | fying powers. Correct focusing is effected by a knob 
means of making money does imply that it is and must | agricultural workers have recently been set up in China | on the platform, which is pushed in after use, so that 
be answerable to the community and not to private | to serve as examples for the improvement of the exist-| the screen table is free from projecting parts, which 
shareholders for its policy and conduct. In so far as | ing unions, the functioning of which has proved to be in- | might interfere with the free manipulation of drawings. 
these proposals rests on that basic conception they are | efficient, and for the setting up of new unions. Since | templates, ete. The vernier control knob is similarly 
worth serious examination by everyone.” July, 1941, it is stated, 18 such model unions have been | retractable. The work holder consists of a roughly 
founded for industrial workers in the provinces of | U-shaped bracket pivoted at the centre and furnished 
Szechwan, Kwangsi, Kwangtung, Kweichow, Yunnan, | with precision levelling mechanism. The arms of the 
As has already been mentioned in these Notes, an | Shensi, and Hunan, and they cater for such workers| U are formed with carefully finished ways on which 
agreement on the subject of holidays with pay has been as rickshaw coolies, electrical workers, iron workers, | slide sleeves carrying the work centres. The sleeves 
signed by the National Federation of Building Trades | tailors, printing workers and general workers. jean be locked on the arms and the centres can be 
Employers, the National Federation of Building Trades ; similarly locked in the sleeves. The centres are, more- 
Operatives, the Federation of Civil Engineering Con- | . over, automatically self-aligning. A glass stage is 
tractors and the Operations Panel of the Civil Engineer-| The model unions undertake to investigate the living provided for the projection of blanks, templates. 
ing Construction Conciliation Board. Study of the | conditions of their members. They are required to proule gauges, chasing and form tools, and similar 
text of the agreement, which has now been circulated, | promote the establishment of co-operative stores, parts that cannot be mounted between the centres. 
reveals some interesting points. Clause 3 is as| baths, canteens, hostels, writing rooms, clinics and It is stated that the image is sufficiently bright to be 
follows :—‘‘ Since the making of a holiday credit to| employment exchanges for the members and their | unaffected by normal shop lighting, and a hook to 
an operative in respect of any particular calendar week | families. Provision is also made for mutual aid in| *h@de the screen is therefore prey eae though 
is dependent upon the operative being in employment | wedding and burial expenses. Members are called | strong illumination of the screen should be avoided. 
for at least a part of that calendar week, no operative | upon to participate in various types of voluntary war 
who is absent from work for the whole of any calendar| work. The Ministry of Social Affairs has appointed RESTRICTIONS ON TIN-PLATE FOR CONTAINERS.—An 
week, whether with or without leave, or on account of | inspectors who have been sent to the various localities | additional series of regulations, designed to reduce the 
sickness or accident, shall be entitled to any holiday | to direct and supervise these model trade unions which | consumption of tin, has now become operative under the 
eredit for that calendar week. In the same way, no| receive monthly subsidies ranging from 400 to 1,000 | Control of Tins, Cans, Kegs, Drums and Packaging Pails 
operative shall be entitled to any holiday credit for | Chinese dollars. The unions are required to send in| (No. 9) Order, 1942 (S.R. & O. No. 2507, price 1d.). 
any calendar week during which he is absent from work | quarterly reports to the Ministry of Social Affairs. | issued by the Ministry of Supply. Further restrictions 
on his summer holiday provided for in this agreement.” | Should any of the unions fail to carry out its functions | are imposed upon the manufacture, from tin-plate, of 
In clause 4, it is provided that “ for the purpose of the | in a proper way, the subsidy will be stopped and its| ends of certain food containers, and, in some cases, 
agreement, no Sunday shall be considered as a working | charter as a model trade union may be suspended or | containers used for the distribution of products of the 
day.” | revoked. paint industry may no longer be made from tin-plate 
or terne-plate. 


industry and laboriously overstate the value of private 
enterprise. But it does at least stress the social purpose 











The official cost-of-living index figure at. December 1| On April 30, 1942, 7,818 agricultural unions with a 
was 100 points above the level of July, 1914, showing| membership of 1,480,000 were registered with the| W. W. Marriner MEMORIAL Prize.—-The secretary of 
no change as compared with the position at October 31. | Ministry of Social Affairs. These are not, however, | the Institute of Marine Engineers informs us that, in 
The index figure tor food was 64 points above the level| unions in the true sense. The Ministry of Social| memory of the late Mr. W. W. Marriner, M.I.Mar.E.. 
of July, 1914, against 63 points at October 31. The | Affairs has, therefore decided to set up model agri-| the members of his family have arranged for the annual 
rise was due almost wholly to an increase of Id. per/| cultural unions, of which there are already 24 in| award of a W. W. Marriner Memorial Prize, of a value of 
pound in the price of butter, which took effect from | operation. Membership is compulsory, all farmers, | 5/., for the best paper on marine engineering sub- 
November 15. There was a further decline in the | tenants, and agricultural labourers within the locality | mitted during the year by candidates in the Ministry 
average level of clothing prices during November, |of the union being bound to join. It is hoped that/|of War Transport Examination for the Second Class 
owing to increases in the proportion of utility clothing | these unions will give an impetus to the existing agri- | Certificate of Competency. Further particulars may be 
and of other materials which were on sale at prices | cultural organisations to adopt measures for improving | obtained on application to the secretary of the Institute, 
below those of non-utility goods. their work and activities. 73, Amersham-road, High Wycombe, Bucks. 
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VOLTAGE SURGES DUE TO 
CONTACTOR COILS. 


THE contactor method of control has now developed 


prises extensive applications for a wide range of 
electric drives. This is accounted for by the mechani- 
cally simple and reliable form of construction of this 
type of apparatus, enabling remote control to be 
obtained, in regular sequence, of each individual part 
of a complicated schedule of operations. Such con- 
tactors have to fulfil widely different requirements. 
In the case of a rolling-mill, for example, a large number 
of operations have to be performed per hour and this 
involves exacting demands upon the reliability and 
durability of the component parts of the installation. 
In a paper read by Mr. J. R. Taylor, B.Sc. (Eng.), 
and Mr. C. E. Randall before the Installations Section 
of the Institution of Electrical Engineers, on Thursday, 
November 12, 1942, the authors gave an account of a 
series of investigations which was initiated to find out 
the cause of numerous breakdowns of insulation which 
occurred when the operating solenoid coils of a contactor 
panel were switched open. As a first approach to the 
problem, it was decided to measure the voltage rises 
which actually oecurred when the coils were switched 
open, and in this way to see whether the insulation 
failures could be referred to this cause.. The authors 
pointed out that the investigation was commenced 


during the war, so that it was not possible to purchase | 


apparatus specially designed for the purpose and conse- 


quently the experiments had to be made with make-shift | 


equipment, most of which was made in the laboratory 
of Messrs. Igranic Electric Company, Limited, where 
the experiments were carried out. 

The special apparatus required comprised a peak 
voltmeter, an oscilloscope with an attached camera, 
and a timing equipment. For the peak voltmeter, the 
potential-divider system of connections shown in 
Fig. 1 was used. For the resistances, a series of 
3-megohm grid-leak units was used, together with a 
composite resistance of 3 megohms at one end. The 
indicating device was a neon lamp, which was found 
to flash at an applied pressure of from 74-5 volts to 
75 volts with great regularity. The magnetic solenoid 
operating coil was actuated by a relay, which had two 
$-in. breaks in series and the investigation involved 


into a system of great practical importance and com- 


| 

| form generally similar to that shown by curve 6 in 
| Fig. 2. Tests were also made when the coil was fed 
| from the switch end and from the coil end of the cable, 
| respectively, with practically the same results, so that 
| the conclusion was reached that the excess pressure 
rises were due to capacitance. The optimum capacit- 
ance was then found for a series of coils and, for example, 
for the coil specified in the foregoing, this optimum 
value was 0-0015 » F. the peak voltage being then 
5,750 volts. 


ance greater than the optimum value up to at least 
10 times that value, in combination with the Metrosil 
block, the opening of the contacts was practically 
sparkless, the only proviso being that the contacts 
should open cleanly. Tests were made with the range 
of contactors available, using a Satchwell thermostat 
switch* having the usual very small gap of 0-008 in. 
(standard) to 0-012 in. and clean switching was 
obtained even on 550 volts. As a result of these tests, 
a unit was designed consisting of a condenser and 
| Experiments were then made to find out what effect | voltage controlled discharge path, and a number of 
the speed of opening of the coil circuit might have on | these units now in service are being used to enable very 
| the magnitude of the peaks, and it was soon obvious small switches to control large contactors, such a unit 
that low speeds might be even more dangerous than | being known as a “suppressor.” The condenser pro- 
high speeds, It was definitely ascertained that with | vides a path for the coil energy at the moment of 
| very slow breaks, very large high-frequency oscillations separation of the contacts and the Metrosil block pre- 
| could be set up and on a number of occasions the effect | vents the pressure peaks from rising to the re-striking 
was so great that gas-filled lamps in the laboratory | value during the initial part of the opening period. 

flashed across inside the envelope and in two instances| During the investigation of the direct-current switch- 
the lamps were “ blown.” ling peaks, a series of insulation breakdowns was 
| A well-known method for reducing the pressure rise | reported on alternating-current circuits and the authors 
| due to self-induction when the supply is switched off,|were asked to investigate the possibility of high- 
| is to connect a non-inductive resistance across the coil | pressure switching peaks occurring with alternating- 
terminals. Thus if V is the applied direct-current | current contactor coils and small tractive solenoids. 
| voltage which operates the coil, Vp» is the pressure | It was found that the general results were in line with 
| peak which develops across the terminals of the coil | those obtained with coils operated by direct current, 
|at the moment of switching off the supply, r ohms is | and it was also found that the use of a suppressor had 
the resistance of the coil, and R ohms is the resistance | the same general beneficial effects. A series of tests 


was then made on site using the peak voltmeter on 
Fig.1. | 


| an installation comprising a number of small alternat- 





Wander Lead 
ing-current solenoids which were wired to a contactor 
panel by means of rough-rubber covered twin cable. 

|The tests were carried out over a period of two days 
and a typical result is that, when no suppressor was 

used, the voltage peak could reach a value of 6,750 volts, 
| whereas when the suppressor was fitted the peak did 
| not rise above 1,250 volts. 
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STANDARD REFERENCE BLOCKS 
FOR SURFACE FINISH. 


THE comparison of the surface finish of machined 
|parts obviously depends on accepted definitions. 

















- i | The subject has been given a good deal of attention in 
(7950.4.) a | recent years, but it cannot be said that work on it 
all | has been completed or that general agreement has been 


|reached. A notable contribution to the establishment 


the measurement of the pressure rise at the termi . = me i 
@ thie Sea thee dn qpecrerhmae ter the terminals | ; Fig.2. | of a method of definition has been made by the provi- 
of this coil when the circuit was switched open. The | g | : f boxes of refere: blocks, not unlik uge 
peak voltmeter was arranged as shown in Fig. 1. The | - 4000 blocks Pps mon - _ h eens Bas ad tr te 
coil under test was connected to.earth at one terminal fens ti eee be — "an ‘he aa ti rd f 
and the other terminal was connected through a | ES ee mae Vatted 
flexible lead to any one of a series of tapping points | ee under the War Department of the United 
wd ert, Aryl a ‘ ’ % States, these blocks being used as criterions, either 

on the potential-divider resistances until the neon - ~ : ini indi 
lamp was seen to flash. By taking a number of obser- S| | So Se ar: Seem, 98 = ee vo setae 
- eses >| by symbols on the drawings from which the parts are 


vations when the coil was repeatedly switched open, 


the position of the tapping point for the wander lead 
could be found such that four flashes were obtained for 
six successive interruptions of the coil circuit. In this 
way, the corresponding value of the pressure could be 
read on the potential-divider scale with an accuracy | 
well within 10 per cent. ; 
The insulation material which was breaking down in 
practice was specified to withstand a pressure of | 
3,000 r.m.s. volts at a frequency of 50 cycles and was | 
considered to be perfectly safe up to 5,000 volts direct 
current. Rough tests made from time to time on the 
coil concerned led the authors to expect that the peak | 
voltages likely to occur were of the order of 3,000, and 
for the purpose of checking this figure, a very large 
number ot tests were made on a 220-volt direct-current 
coil consisting of 17,500 turns of No. 34 8S.W.G. enamel- 
covered wire, the resistance of which was 1,730 ohms. 
This coil was mounted on a 150-ampere contactor 
equipment, which was intended to control the operation 
of a rolling mill. From this series of tests it was 
evident that the voltage peaks were not seriously 
greater than would have been expected from the 
previous experiments and the insulation material 
sbould have been well able to withstand such stresses. 
A large number of photographic records were obtained 
by means of the oscilloscope and these gave very 
similar results, the curve a, Fig. 2, being a typical 
wave-form. It clear from this curve that the 
pressure rise recorded is not sufficient to account for 
the insulation failures. Tests were then made to find | 
out whether the speed of opening the switch could | 
be held responsible for greater pressure rises, but this | 
was found not to be the case. 
Attention was next turned to the method of wiring | 
the coil on site, to determine whether the capacitance 
of the leads could cause the excess pressure rises, and 
as a rough preliminary experiment the coil, which was 
designed for the control of a 150-ampere contactor 
equipment, was connected to the switch by means of 
10 yards of twin rough-rubber covered workshop 
flexible cable having a capacitance of 0-001, F. between 
the wires. Measurements with the peak voltmeter 
immediately showed that the peak was practically 
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which is connected across the terminals of the coil, then 
, ,R 

V, = V = 
(not V os = as is given in the paper). Such a} 
method of reducing the peak voltage, however, retards 
the opening of the contactors and this may not always | 
be desirable. 
It was then decided to try the effect of using a block | 
of one of the silicon-carbide materials known as | 
** Metrosil ’’ which are commercially available and the 
characteristic feature of which is, for example, that, 
for a definite range of operation, doubling the applied | 
voltage may reduce the resistance of the block in the | 
ratio of 1: 16. Such a non-inductive resistance there- | 
fore acts as a very efficient “safety valve” with low | 
stand-by losses. Tests were made with small com- 
mercial units of this type and it was tound that, when 
there was no line capacitance, the pressure peaks were 
modified but there was no pronounced diminution in 
the magnitude of these peaks, a typical oscilloscope | 
record being as shown by curve c in Fig. 2: this curve | 
should be contrasted with the curve a which refers, as | 
has been stated previously, to the condition for which 
there is no resistance connected across the coil terminals. 
Tests were next carried out with the Metrosil block | 


connected in parallel with a capacitance across the 
| terminals of the coil and it at once became apparent 
| that the very high peak which is characteristic of the 
|line capacitance had disappeared, as is shown by 
curve d in Fig. 2: 
|eurve }, the latter referring to the same conditions as 
|d but without the Metrosil block connected across the | 
| terminals of the coil. 


this curve should be contrasted with 


The authors consider that the | 


|made. The finishes represented by the blocks do not 

relate exclusively to ordnance; the blocks could 
equally well be used for any other product, but the 
need was felt in this industry for some basis of com- 
parison and it was for this reason that the reference 
blocks have been developed. A full account of this 
development is given in a paper entitled ‘‘ Development 
of Standards for Army Ordnance Finishes,” contributed 
by Mary R. Norton, associate metallurgist in an 
Arsenal in the United States, to the American Society 
of Mechanical Engineers, and printed in the issue for 
October, 1942, of Mechanical Engineering, published by 
that body. 

The paper first defines the five symbols to be used on 
drawings. These symbols consist of ordinary letters ; 
for example, ‘‘ F ” is defined as “‘ a machine finish of 
good quality, such as is properly applicable to surfaces 
fitting together but not moving on each other.” Again, 
“FG” is defined as a finish such as “ is usually pro- 
duced by the use of fine abrasive wheels and includes 
lapping and polishing where the work requires it.” It 
is stated that the chief weakness of such systems has 
been the failure to associate drawing symbols with 
definite standards of surface roughness, this condition 
permitting unlimited and arbitrary interpretation of 
any one symbol. It would appear that the need for 
more precise definition has been felt for some time in 
the ordnance industry, but the fact that the American 
Standards Association, Committee B.46, was engaged 
on the subject had delayed independent action. This 
Committee proposed a standard of “ Surface Rough- 
ness” and this proposal was put forward in March, 
1940, for a trial period not to exceed two years. It 
recommends that the roughness of a surface be ex- 
pressed by a numerical value, namely, the root-mean- 
square deviation of the surface profile from its central 
line in p» in., that is, in micro-inches, a micro-inch 
being one millionth of an inch. There are in it 14 
main classes of surface roughness ranging from a root- 
mean-square value of the height of irregularities of 


0-063 in., or 63,000 micro-inches to a root-mean-square 





* For a description of the Satchwell thermostat 














most remarkable result of the investigations was that, | switch, reference should be made to a paper by W. M. 





| when using the optimum capacitance, or any capacit- | Thornton, Jl. Inst. Elec. Eng., 1937, page 457. 


doubled and oscilloscope records gave a pressure wave- 
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value of 0-000,000,25 in., or 0-25 micro-inch. 


are, in addition, a number of sub-classes. 


The War Department was represented on Committee | 
B.46 and the Ordnance Department commented that | 


There 


** ENGINEERING ’’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 


| 
| 


“In case of war production there will be a necessity | PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


for interpreting finish requirements in each of the 
Ordnance Districts. Difficulties may be anticipated 
due to the lack of quantitative standards in the Depart- 
ment’s present practice.” This forecast was fulfilled 


The number of views given in the Specification Drawings 
| 8 stated in each case; where none is mentioned, the 
| Specification is not illustrated. 
| Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 


and before the expiration of the trial period of the pro- | Copies of Specifications may be obtained at the Patent 


posed American Standard the urgent need for standard- 


ising finishes, in order to assist both the industrial | 


contractors for war material and the inspectors in the 
Ordnance Districts, was recognised. 


to utilise such data as could be obtained rapidly. This 
was done by requesting each of the six manufacturing 
arsenals to submit samples representing its interpre- 
tation of the current finish symbols on drawings. 
100 samples were collected and the roughness of each 
piece was measured by a commercial instrument which 
records a numerical value for the degree of finish. 
[t is apparent that the procedure adopted was based 
in some degree on that followed by the Institution of 
Production Engineers in this country since this pro- 
eedure is referred to fairly fully in the paper and the 
proposed British Standard for surface finish is given. 
The samples submitted by the six manufacturing 
arsenals seem to have presented such variations in 
interpretation as fully to justify the work of the Surface 
Finish Committee towards standardisation. For ex- 
ample, for finish “ F,” the root-mean-square values 
varied from 40, in. to 250 yu in., and for finish ** FG,”’ 
from 3-2 in. to 704 in. The material in each of the 
above cases was steel but the machining methods were 
not always identical. 

Considerable space is given in the paper to a descrip- 
tion of the technique of measuring surface roughness, of 
which section perhaps the most interesting part is a 
table giving the possible limiting sizes of irregularities 
revealed by different methods of evaluating surface 
finish. The values are all givenininches. Two optical 
methods give three values ranging from 0-000,01 in. 
to 0-000,05 in. Three tracer point 
namely, the Abbot profilometer, U.S.A.; the Brush 
analyser, U.S.A., and the Schmaltz profile recorder, 
Germany, all give 0-000,01 in. A fourth tracer point 
instrument, namely, the British Taylor-Hobson surface 
meter seems, however, to be more sensitive since the 
value credited to it is 0-000,008 in. 
and the method of illumination, give values ranging 
from 0-00001 in. to 0-000,003 in. Measurement with 
the micro-interferometer gives a value of 0-000,002 in. 
Of all these methods it is stated that the one in which 
an instrument, having a diamond stylus tracing the 
irregularities, is employed to measure and to express 
surface finish as a number is the most practical ore 


A Surface Finish | 
Committee was, therefore, formed and it was decided | 


Over | 


| 


} 


instruments, | 


Six photo- | 
micrographic methods, differing in the size of objective | 


; 


for evaluating shop finishes and was the method used 


to obtain the data needed for the development of 
standards for ordnance finishes. 


Tentative reference samples were prepared from the 


accumulated data and by various tests made both 
by inspectors and workmen the use of standard sur- 
faces was found to be a reliable method of securing 
uniformity of surface finish. The Surface Finish 
Committee then selected seven degrees of surface finish 
for the standard set. These range from 8 micro-inches 
to 250 micro-inches of height of irregularity, and from 


approximately the middle range of the series proposed | 


by the American Standards Association Committee 
B 46, already referred to. The selected range covers 
the drawing symbols * F,” defined above; “FF” a 
finer machine finish, or, should the work demand it, 
scraping and draw-filing ; “* F G,” defined above ; and 
‘L” for lapped surfaces. 

Many factors required consideration before the form 
of the reference blocks was finally decided. Among 
these were the effect of comparing cylindrical with 
flat surfaces and vice versa, the effect of comparing 
different kinds of metal, and the effect of comparing 
surfaces formed by different machine tools or grinding 
wheels. In these directions valuable assistance was 
obtained from the experience of the General Electric 
Company, and the form of block used by this organisa- 
tion was finally decided upon. These blocks are 
rectangular and flat. The four “ blocks” with the 
roughest surfaces are each divided into.four pieces, each 
piece being produced by a different machining method 
and all four corresponding to a single roughness value. 
The finish obtained by four different methods can thus 
be identified by using the appropriate piece of one 
‘ block.” Two of the smooth blocks are divided into 
two pieces each, again prepared in different manners. 
The smoothest block not divided and measures 
2} in. by 2 in. From the above it will be clear that 
there are really 21 blocks but they represent only seven 
different finishes. They are of rustless iron. Five sets 
of the reference blocks are to be retained at the arsenal 
at which the investigation was made and will become 
the master standards for use in future calibration 


is 


jare mounted stacks of closely 


Ofice Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 1s. each. 

| The date of the advertisement of the acceptance of a 

| Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


546,625. Gas-Blast Circuit Breaker. 
| Vickers Electrical Company, Limited, of London, and 
J. A. Henley, of Sale. (3 Figs.) December 20, 1940. 
| The circuit breaker has a fixed main contact assembly 1, 
a moving contact 2 and an are-chute structure The 
latter consists of a pair of are resisting insulating side 
plates, between which is a block 6 and a pair of end plates 
7 and 8 all of similar insulating material. The fixed con- 
tact assembly 1 is supported by a bottom plate 9 secured 
to the block, while the moving contact 2 passes through 
a curved passage formed in the block 6. This passage 
is intersected by a vertical passage 11 which runs froman 
orifice in the lower plate 9 to the bottom of the arc chute. 
An insulating tube through the orifice in the lower plate 9 
is connected at its lower end with compressed -air 
cylinder so that, during the circuit breaking operation, 
air flows under pressure through the vertical passage 11 
into the are chute. The are chute is provided with an 


” 
?. 


arc-splitting barrier 14, and in the two passages so formed | 


spaced copper cooling 


plates 15 and 16. An auxiliary electrode 17 is formed 














(348.698) 


by the lower end of a threaded rod 18 which runs in a 
bore 19 in the block 6 close to the upper edge of the 
moving contact 2. The rod 18 is screwed into a plate and 
has a knurled head so that the separation of the auxiliary 
electrode 17 from the moving contact 2 can be adjusted. 
The block 6 is drilled for a further passage 27 on the 
opposite side of the auxiliary electrode to main 


the 
passage 11. The passage 27 communicates with a duct 28, 


which is secured at its upper end to the end plate 8 of 
the arc chute above the cooling plates, so that the full | 


air pressure in the passage 11 is developed across the 
are drawn between the moving contact and the auxiliary 
electrode. A _ resistance connected between the 
auxiliary electrode 17 and the main contact, the value of 
which is, say, ten times that of the arc drawn between the 
contacts land 2. In operation, the gas blast through the 
vertical passage 11 extinguishes the arc drawn between 
the contacts before the end of the contact 2 passes the 
auxiliary electrode 17. Due the resistance which, 
during this operation, is connected in parallel with the 
arc between the main contacts 1 and 2 and the very 
small gap between the auxiliary electrode and the moving 
contact, high rates of rise of recovery voltage after ex- 
tinction are prevented. (Accepted July 22, 1942.) 


is 


to 


LIFTING AND HAULING APPLIANCES. 


546,691. Automatic Skip Hoist. Strachan and Hen- 
shaw, Limited, of Bristol, and G. W. Grossmith and T. 
Sargent, of Bristol. (4 Figs.) January 14, 1941.—The 
hoist combines both functions of elevating and conveying. | 
A pair of rails run upwards at a comparatively steep | 
incline and then along a line of hoppers 2 at a slight | 
On the rails runs a carriage 3, upon which a | 








incline. 





Metropolitan- 


| skip 4 is pivoted on trunnions, The skip is mounted so 
| that, whether full or empty, it is self-righting. A trip 9 
| is fitted to the underside of the skip to project slightly 
below the running rails, and engages a pivoted stop 10 
at each tipping point immediately above a bunker 2. 
The skip is rotated on its trunnions by the travel of the 
carriage and discharges its contents. The selector 
stop 
operative or the operative position. 


10 is counter-balanced so as to remain in the in- 
Upper guard rails 




















15 prevent the carriage wheels from jumping the running 
rails. In order that rotation of the skip by a selector 
stop 10 will cause the carriage to stop and then return 

|} to the filling point at the bottom of the skip hoist, a 
pulley 16 fixed to the side of the skip makes contact 
with a chain 17 and deflects it to operate a limit switch 19. 
The chain 17 runs the length of the hoppers and passes 
over supporting pulleys. The carriage runs backwards 
under the action of gravity when the haulage rope is paid 
out from the winch, the self-righting force of the skip 
exerting a pressure on the selector stop which assists in 


|} restarting the carriage down the incline ( Accepted 
| July 27. 1942.) 
MISCELLANEOUS. 
546,701. Joints for Concrete Slabs. A. Tate, of Fare 
ham, and N. R. Rose, of Outwood. (14 Figs.) March 1. 


1940.—-The object of the invention is to provide water 
| proof joints while also allowing for the contraction of the 
| Slabs of concrete on setting to the hard condition and 
| any further alteration due to temperature changes. The 
joint shown is between slabs of a concrete wall or floor, 
and the joint seal is applied at a channel 1 formed half 
in one slab and half in the other and runs the whole 
length of the joint between them. At intervals along 
the channel, the slabs are formed with transverse slots 5 
of less depth than the channel and opening at right 
angles into its side walls These slots run into open 
recesses 6 of greater width and depth, which accommodate 
the heads of a series of bolts 8, the shanks of which are laid 
in the slots with a large rectangular washer 9 beneath 
each bolt head. The bolts 8 are inserted into all the 
slots on both sides of the channel as soon as desired after 
the removal of the shuttering used in casting the slabs. 
On each side of the channel, a strip 10 of a compressible 
sealing material is mounted over the threaded ends of 
the bolts. Next metal jointing strip 11 having 


a a 





46,701) 


central longitudinal corrugation is laid along the floor 
of the channel and has its marginal edges bent up at 
right angles and drilled to take the threaded ends of the 
| bolts. Finally a rigid compression bar 13 placed 
over the bolts. Nuts are then threaded on to each bolt 
and drawn up tightly to clamp the jointing strip 11 firmly 
between the compression bar 13 and the sealing strip 10, 
the latter being also forced into intimate sealing contact 
with the side walls of the channel. In this way the joint 
is completely sealed against leakage from the inside or 
the outside of the structure and contraction or settling 
of the adjacent slabs on hardening is accommodated 
by the corrugation in the jointing strip 11. Finally, 
the recesses 6 accommodating the bolt heads and the 
slots 5 in which lie the bolt shanks are filled with cement. 
| The joint seal is mainly intended for use in reservoirs 
and tunnels. In the latter application, the channels 
would be on the inside of the tunnel and would be used 
as conduits to carry lighting cables or other services. 
In reservoirs they accommodate any piping or other 
service apparatus required. A cruciform jointing-strip 
formation is adopted at the intersection of joints between 
four concrete slabs, this formation being welded to the 
strips 11 extending along the channels. (Accepted July 
27, 1942.) 
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tain its truth under extreme conditions. 
| The above law applies to all gases, but as the 
constitution of solid material is so much more 
complex, a single law of failure applicable to all 
Ly this article the notation employed is as follows : | material may not exist, different laws being re- 
Py Ps and p, are the principal stresses in descend-| quisite for the divisions chosen. Almost all the 
ing order of magnitude, tensions being positive ; | criteria of failure have been advanced as applying 
q is the shear stress ; v the volumetric stress, and | to all isotropic materials of common use in engineer- 
f the normal stress. ing, but in one or two instances to particular kinds 
So» Por Yo and v, are the yield or limit stresses in| only. Thus ductile and brittle materials have some- 


STRESS. 


By James J. Gusst. 


simple tension, simple compression, simple shear, and | times been separated, and the criteria then are not | 


uniform volumetric stress, respectively. | quite complete without a precise definition of those 
foos Poo are the yield stresses under two equal | terms. 
tensions and under two equal compressions, re-| The theory of elasticity, upon which calculations 
spectively. i é 
E is Young’s modulus, C the modulus of rigidity | assumptions regarding materials. Of these the 
and K the modulus of compressibility. | primary is that the structure of materials is in- 
o is Poisson’s ratio. | definitely fine, so that deductions from the theory 
As in most machinery parts are subjected to more | apply however small the part considered may be. 
than one principal stress, design cannot be carried | Actual metal, however, has a crystalline structure 
out correctly without a knowledge of the law of | of appreciable scale, and beyond it the crystals 
elastic failure under combined stress. Being thus| are atomic structures, and further the atoms, in 
of fundamental importance, the law has been the|turn, are electrical systems. The steps between 
subject of many investigations, both theoretical | the divisions being enormous, it is only the first— 
and experimental. Of the various criteria of | except in the case of single crystals—which is of 





of strain and stress are based is founded on certain | 
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failure which have been proposed, those of the 
maximum shear stress, the maximum principal 
stress, the maximum strain, the Beltrami total 
energy, the shear energy, and also the Mohr theory 
are selected both by Professor E. V. Southwell* 
and by Dr. H. J. Gought as those which alone are 
worthy of consideration. Even thus an embarrass- 
ing choice would be left to the designer. 

Such a position is unprecedented in the history of 
science, and is the more surprising since all that is 
necessary in order to eliminate a criterion from 
further consideration is one single irrefutable argu- 
ment or experiment contradicting it. Thus i 
becomes evident that there is some subtle difficulty 
in the investigation. It will hence be well to con- 


sider firstly what may be looked for in a law of | material have enabled small effects, attributed | 


failure. 

As indicative, consider the Boyle-Charles law, | 
PV = kt connecting the pressure, the volume, and | 
the absolute temperature of an amount of gas, 
for which k isa constant. It is exceedingly accurate | 
when the conditions are removed from those causing | 
liquefaction, but as these are approached, the | 
departure from truth increases and finally the law 
changes. Again the pressure of a gas on a surface 
arises from the rate of change of momentum of the | 
molecules of the gas striking it, the impycts being | 
so numerous that their effect is only recognisable 
as a continuous pressure. If, however, the gas 
were so attenuated—an impractical idea—that the 
molecular impacts were clearly distinguishable, the 
very idea of pressure would vanish and so the mean- 








* Southwell, Enc. Brit., 14 Ed., 1929, vol. 15, page 58, 
and Elasticity (1938), page 282. 
+ Gough and Pollard, Proc. I1.M.E., vol. 131, Novem- 


3. 





z 
(7919.c.) “ENGINEERING” 
importance here. Where dimensions comparable 
with those of the crystalline structure are involved, 
deductions from ordinary elastic theory should be 
carefully considered. 

Thus, to distances from a surface containing 
several crystals, some “ surface effect’”’ is to be 





© | suspected. Such an effect was early looked for 


but found to be immeasurable, until recent improve- 
ments in metallurgy resulting in more uniform 


partly at least to this, to be observed. Where 
surfaces are formed naturally, and not by machin- 
ing, surface effects are easily observable, as in 
castings, natural glass surfaces, etc. If the crystals 
of the structure are orientated completely at 
random the material is to be regarded as an iso- 
tropic elastic material for which some law of failure 
will exist, provided that the volume of material 
considered is adequate. Therefore, in experiment- 
ing, it is evident that size of specimen may be a 
matter of importance. . 

The direct method for the determination of a law 
of nature is by deduction from the results of suitably 
schemed experiments. Thereby a law of elastic 
failure of the nature requisite for design should be 
obtainable. Such a law is for use: it offers no 
suggestion as to the originating causes. Kepler’s 
laws and the Rydberg formula may be instanced as 
of this nature : their significances were only revealed 





ber, 1935, page 3. 


subsequently to their statement. The only other 





ing of the law. Similarly it is not to be too strictly | method for the determination of a natural law is by 


THE PROBLEM OF COMBINED insisted that the law of elastic failure should main- 


deduction from the ultim&te constitution of material 
and if this were adequately understood the laws of 
elastic failure could be so derived, but at present the 
knowledge is insufficient, particularly as regards 
intercrystalline reactions. Nevertheless, several 
attempts have been made so to derive the law, and 
the theory thus reached by St. Venant has provided 
the basis for most engineering design although it has 
never been adopted in this country except by elas- 
ticians, most of whom deny all other criteria of 
failure. A law of failure must consist of a state- 
ment which can be expressed algebraically, enabling 
a definite conclusion to be drawn whether the 
material, its necessary constants being known, will 
or will not fail elastically under any combinations 
of stress whatsoever. It may be expressed in any 
terms, such as stress, strain, or energy, and may be 
limited to a particular class of material. 

To aid in reaching the true conclusion, other con- 
ditions to which a law of failure must conform have 
| been formulated, which, being based on funda- 
mental or simple ideas, may be termed general 
propositions. Of these the first is the argument 
which I advanced* in theoretical support of my 
inclusion in the criterion to which my experimental 
results led of a volumetric stress term, namely, 
“ that it (i.e., the coefficient of the volumetric stress) 
has some value greater than zero seems probable, 
as volumetric tension (i.e., the converse of a hydro- 
static pressure) would ultimately reduce the material 
to the liquid or gaseous form and cause the necessary 
shear toevanesce. No value can be directly deduced 
from such considerations owing to lack of knowledge 
of ultimate molecular action.” 

Although this argument is supported by several, 
including Professor Southwell, who regards itt as 
“impossible to believe that elastic failure would 
never occur” under volumetric tension, it is 
definitely rejected by almost every scientist who has 
recently conducted research upon this subject. I 
consider that the only argument which can be 
brought against it is that, when approaching failure 
under a volumetric tension the material may reach 
a critical stage, accompanied by a change in the law 
of failure. Since a law may be useful over a service- 
able range and then vary, as discussed above, this 
proposition should be used with some restraint, and 
the word I used, “‘ probable,” seems just. The argu- 
ment, however, makes it very improbable that either 
the simple shear stress or tHe shear-energy criterion 
can be true. 

The second proposition, that the intermediate 
principal stress cannot have any effect in elastic 
failure, is set forth by Professor Southwell as deduce- 
ablet from the fundamental principles of elasticity. 
According to this proposition the St. Venant and 
both the energy criteria are to be discarded as untrue. 
Southwell, setting off O A, OF and OE in Fig. 1 
(reproduced from his Theory of Elasticity) to repre- 
sent p,, Ps, and p,, respectively, and then draw- 
ing the circles and lines shown, argues thus :— 
‘“* We have proved that a normal stress represented 
by ON in that figure will (in different planes) be 
associated with a shear stress having all magnitudes 
between the two values represented by PN and 
RN. Thus RN gives the required maximum shear 
stress, and dealing with a state of stress in which 
P: > P21 > Ps we have only to construct the semi- 
circle E R A—i.e., we may neglect the intermediate 
stress p;."’ This graphical construction is merely a 
device for connecting the stress on a plane through 
one of the principal axes of stress and inclined at 


| any angle to the other principal stresses, and is due 


to Professor Rankine. There is no fact whatsoever 
concerning elastic failure contained in the premises 
of the method and therefore no result concerning 
elastic failure can be elicited, as the method is purely 
mathematical. That only the largest Rankine 
circle, dependent on p, and p, should be concerned 
in determining the maximum shear stress associated 
with any particular normal stress is no reason why 
the intermediate stress should be without effect on 
failure. Thus Southwell’s proof cannot be admitted. 





* Guest, Phil. Mag., July, 1900, pages 69-132. 

t Southwell, Enc. Brit., 14 Ed., 1929, vol. 15, page 58 
and Elasticity (1938), page 282. 

t Loc. cit. 
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The analysis of my experimental results indicated | the freezing point—it is reasonable to select the 
that the effect of the intermediate stress was so small | lower yield as the true phénomenon. 
that it could not, with any certainty, be said to have | limit effect is, I hold*, due to the occurrence of local 
any. 
tion for practical use for ductile metals, that the | or defects in the material, and that it is not to be 
effect of the volumetric stress could be neglected, I| regarded as a phenomenon sin generis. Elastic 
included the statement that the intermediate prin-.| failure of a specimen being determined by observa- 
cipal stress was without effect, that being a closer | tions of the strain, a volume of material sufficient 
truth than the former. To prove experimentally to produce a decisive effect must yield, and thus 
that it is without effect is impossible, but the state-| the yield stress determination depends somewhat 
ment is made as a closely approximate experimental |on the observer's judgment and on the strain 
result and not as a deduction from theory. | measuring apparatus used. 

A third general proposition, ‘‘ That shearing) This difficulty may be evaded by employing 
stress alone is effective in producing elastic failure,” | Tepetition tests in which endurance is determined 
is held to be an indubitable truth by many scientists, | by an unmistakable flaw or actual breakage. Both 
It is directly opposed to the first of these proposi- | Static and repetition tests search for the same initial 
tions and according to it the only proposed criteria | Phenomena and so must lead to the same criterion, 
which can possibly be true are those of the simple | but as the former requires the yield stress to exist 
shear stress and of~the shear energy. 
scientists concerned deduce the proposition from the of the yield, while the latter gradually extends 
same experimental basis, expressed by Dr. Gough | failure at any point, the endurance limit will be 
and Mr. Clenshaw* as “ It is now established that | lower than the static limit, and this in a ratio 
yielding of ductile metals is not produced by | which may be a measure of the uniformity of the 
hydraulic pressure,” but others regard the state- | material. 
ment as applying to all materials. This statement | the material as determined by repetition experi- 
is not generally true, but it may be accepted as | ments should be used when the design is required 
applying to the conditions of importance in design. | for such service and that where static loading only 








The elastic 


Thus when suggesting, as a simple approxima- | yielding over small volumes due to slight variations 


All the | Over an appreciable volume for the determination | 


In design, it is evident that constants of | 


It is thence argued that a hydrostatic pressure | is involved, the corresponding constants are to be 
superimposed on an existing stress system is without 
effect. 
According to the Guest criterion, the effect of a 
hydrostatic pressure is to increase the capability 
of the material to withstand the original stress 


system, which is different from being without | 


effect. The argument supporting the proposition 
therefore contains an unsound step. The extension 
of this deduction to volumetric tension is still more 
unjustifiable, although it is advanced as logical 
by many scientists, such as Professor G. I. Taylor,t 
Professor G. Cook,t and Professor A. Nadai.§ 
That the proposition is untrue is demonstrated by 
several researches, 


pressure caused an increase of 25 per cent. to 
50 per cent. in the resistance of the material to 


fracture, and by the fact that in many materials | 


the yield stresses in simple tension and compression 
are unequal, while the proposition requires that 
they should be the same. This proposition, which 
I have discussed elsewhere,§| must, therefore, be 
abandoned, and any %onclusions based upon it 
must be reconsidered. Accepting that, for general 


> 


practice, elastic failure is not caused by the super- | 


position of hydrostatic pressure and that an 


This, however, is an illogical conclusion. | 


such as those of Professor | 
Bridgman, who found|| that a high hydrostatic | 


| employed. 

As scientists such as Dr. C. G. Darwin, Director 
of the National Physical Laboratory, and Dr. 
|H. J. Gough, Director of Scientific Research, 
Ministry of Supply, state—without advancing any 
reasoning—that failure under static stresses and 
|failure by fatigue are entirely different pheno- 
|}mena and advocate two entirely different laws 
for these two cases, it will be well to amplify the 
above. So long as the stresses to which a material 
is subjected are within the elastic range no perman- 
ent effect whatsoever is produced on an elastic 
material, and such stresses may be repeated an 
indefinite number of times without producing any. 
Failure can only be initiated when this range has 
been exceeded, and it is merely the subsequent 
course which is different in the two cases. Thus, 
the law of failure must be of the same form whether 
the material is subjected to static or repetition 
stresses. 

Experimental evidence that the cause of the 
failure is the same in the two cases is afforded by 
the microscopic examination of the lines produced 
on the crystals by the two types of test. Thus both 
theoretical reasoning and practical results demon- 
| strate that the statements of Darwin and Gough 


increasing volumetric tension must eventually cause | are untrue. 


it, it follows that a criterion, to be true, must be 
asymmetrical in algebraic form; thus any hypo- 
thesis involving squares only of the variables is, at 
least, immediately suspect. 

Proceeding to experimental investigation diffi- 
culties at once arise. Elastic theory postulates 
that stress is strictly proportiona] to strain—but 
experiment indicates some divergence. When the 
strain is very closely investigated, what ordinarily 
appears to be the Hooke straight line is found to 
be actually a very narrow hysteresis loop. This 
loop widens after the material has been overstrained, 
but is narrowed afterwards by lapse of time or by 
heat treatment. It is a phenomenon of the second 
order and for present purposes too small to be 
considered. Taking strain as strictly proportional 
to stress, it would follow that elastic failure should 
be clearly marked. Actually, the phenomena 
encountered are complex and often the yield stress 
is indefinite, and even in steels possessing a sharply 
defined yield there is a small preceding departure 
from Hooke’s law termed the elastic-limit effect ; 
and, further, the existence of ‘‘ upper and Jower ” 
yield points. As the state of a substance tends to 
persist—water, for instance, may be cooled below 











* Gough and Clenshaw, Trans. Inst. Mar. E., November, 
1935, vol. 47, Part 10, page 241. 

+ Taylor and Olunney, Trans. Roy. Soc., A, 1931, 
vol. 30, page 323. 

t Cook, Proc. Royal Soc., 1932, vol. 137, page 539. 

§ Nadai, Trans. A. S. M. E., 1933, vol. 55, page 111. 

! Bridgman, Phil. Mag., July, 1912. 
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Ideally a specimen should be subjected to uniform 
stress throughout. This is practically the case in 
a tension test on a well proportioned specimen, but 
in most other cases there is a stress variation. Thus, 
using round specimens, the stress in a tension test 


|is unifornt throughout a volume, in torsion over a 





* Guest, Phil. Mag., March, 1940. 


surface, under a uniform bending moment it is a 
maximum along a line, and under a varying bending 
moment at a point only. As in a static test the 
limiting stress must exist over an appreciable volume 
(or depth from the surface in the latter cases), 
the yield stresses deduced from such loadings— 
substituting uniform bending of a rectangular speci- 
men for the torsion test—will be increasing with 
each type of test, and imperfections being propor- 
tional to the volume, the same will apply to repeti- 
tion tests, though perhaps to a smaller extent. The 
effects also clearly increase as the dimensions of the 
specimen diminish. The comparison of the results 


of tests of the above types may therefore be mis- | 


leading. 

The magnitude of such effects is shown by experi- 
ments by Professor Cookt upon specimens, ¥ in. in 
diameter, of mild steel subjected to tension and also 
to uniform bending, the calculated tensional yield 
stress in the latter case averaging 1-15 times that in 
the former. Cook also observed the existence of 
surface effects and these must become more pro- 
nounced as the dimensions of the specimens dimin- 


ish; such effects are to be considered as entirely | 


apart from the fundamental law of failure and thus 





* Guest, Phil. Mag., July, 1900, pages 74-75. 
t Cook, Phil. Trans. Roy. Soc., vol. 230, 1931, page 103. 
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may be misleading. Dr. J. W. M. Morrison* found 
that in torsional tests on a mild steel, the yield 
stress, as calculated from tests on specimens } in. or 

~— in diameter, were in agreement, but that for 
| specimens } in. in diameter the calculated yield 
| stress was 10 per cent. higher and for specimens 
} in. in diameter, 15 per cent. higher ; he found no 
| effect in tension specimens. It is thus made evident 
| that comparatively large specimens are desirable to 
|avoid misleading results, particularly where the 
| stress variation is not kept within fairly close limits. 

In the above the material has been regarded as 
| isotropic, but the process of manufacture tends to 
|leave the material otherwise, which may influence 
| experimental results considerably. Firstly, suppose 
that a specimen be first tested in compression 
obtaining a yield at stress p,, and then, without 
permitting appreciable plastic distortion, be tested 
in tension and the yield found at a somewhat lower 
stress fy), this being for the normal state of the 
material. If the tension test be continued, after 
some plastic strain, the stress will rise, to f, say, 
greater than p,. On the removal of the load the 
material will be left with a permanent overstrain. 
If the specimen be now re-tested in tension the yield 
will be found at f,, but a test in compression will 
show a yield at a lower stress than p,. As the 
| rolling of a bar enforces lengthwise plastic strain, 
| unless the effects have been removed, all that can 
|safely be concluded from tension and compression 
| specimens cut lengthwise from a steel bar is that 


| the 


0 
| greater than that found. Where the compression 
yield is found to be lower than that in tension, it is 
|almost certainly due to this cause—a type of 
| anisotropy. 
| Apart from this, simple forms of anisotropy may 
| produce very misleading effects, but unless the law 
|of failure for the normal material is known, the 
|effects of a given type of anisotropy cannot be 
| determined. Taking the shearing stresses as the 
|primary factor in failure, I have analysedt the 
| effects of some types of anisotropy likely to occur, 
showing that if it be of a type symmetrical with 
the principal stresses, the straight lines which 
| represent the Guest law on a synoptical diagram, as 
| Fig. 3, page 21, are displaced in certain ways, while 
if the anisotropy be asymmetrical, the lines may 
| become curved. Thus if experimental results plot 
| into a curved line on a synoptical diagram, it would 
| be quite illogical to conclude, without a determina- 
| tion that the curvature is not due to anisotropy, that 
| they imply a criterion of a higher degree than the 
| first in terms of the principal stresses. As aniso- 
| tropy would not rectify lines normally curved on 
such a diagram, the important conclusion is reached 
that experiments which do result in straight lines 
constitute evidence of a higher order than those 
| which result in curved lines, and hence go far towards 
| proving that the criterion is linear. 
Some of the criteria which have been proposed 





true tension/compression ratio, is not 


may now be considered. In a recent paper} 
| Professor I, Martin discusses as many as sixteen 
| criteria, but many of these can be discarded as mere 
| repetitions or as obviously false. Thus No. 15 of 
| his list is that failure occurs when the change of 
| volume reaches a definite amount—according to 
| which any shaft would resist any torque however 
| great without failing! I shall therefore discuss 
only those criteria selected by Southwell and by 
Gough as worthy of consideration and those directly 
| based on experimental research or deduced from 
fundamental considerations. 

The simplest criterion is the Rankine, which states 
| that failure occurs when a principal stress reaches 
a certain amount. It is that which was universally 
|used in this country until comparatively recently, 
| and is still presented as the truth in some technical 
| colleges although every experiment upon ductile 
| materials has contradicted it. It is still advocated 
| by many seientists and engineers as the truth for 
| cast iron, although according to it the failure stresses 
| in compression and tension should be equal. Briefly, 
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it is an assumption with no theoretical or experi- 
mental support. 

The next criterion is that of Coulomb, that 
failure occurs when the maximum shear stress 
reaches a certain value dependent on the material. 
It was advanced as applicable to all materials, 
ductile or brittle, and particularly to hard stone. 
Professor Sir G. H. Darwin, F.R.S., supported it* 
as being undoubtedly true and tabulated cast iron, 
wood, pianoforte wire, brick, glass, slate, sand- 
stone, limestone, marble and granite as materials 
behaving in agreement with it. As engineers were 
well aware that for the chief materials of construction 
at the time, stone and cast iron, the failure limit in 
compression was several times as great as the 
limit in tension instead of equal as this criterion 
predicates—they rejected Coulomb’s criterion as | 
obviously untrue and it has never been accepted | 
for design. 

The logical style in which St. Venant presented | 
his theory—that elastic failure occurs when the | 
extension reaches a specific amount—deducing it | 
from an assumed ultimate structure of material, | 
made a strong appeal to scientific thought and his 
criterion was accepted as the truth by theoretical | 
elasticians and, on the Continent, as the basis of | 
engineering design and is still widely accepted. | 
Objection was raised to it on the ground that it 
predicated the breaking stress in cast iron in com- | 
pression to be four times that in tension, while | 
experiment showed it to be about six times, but | 
the attribution of this discrepancy to departure 
of the material from the ideal led to the acceptance 
of this criterion generally. At the time, mild steel, 
which has limits in tension and compression not 
widely different, had not been invented, and wrought 
iron is very far from isotropic. | 

The St. Venant theory is not included in the | 
Southwell-Gough list, but another strain hypothesis 
is—that elastic failure occurs when a principal | 
strain reaches a specific amount. This criterion | 
has no basis in theory or experiment, but has either | 
been invented by some book compiler desirous of | 
avoiding the name of an able man or has arisen | 
from carelessness. It is of no importance and 
is to be discarded. 

The first research on the subject was that which 
I carried out at the close of last century and this 
led to the criterion that elastic failure occurred 
when the shearing stress together with a fraction 
of the volumetric stress, }(p, + p,), reached a 
specific amount, its expression being 


Pi — P2 + A(Pi + Po) 











constant 


the shear stress hypothesis. Thus the general distri- 
bution indicates the shear stress as the main factor, 
but that some adjustment to it is required. An argu- 
ment from strain considerations is then introduced, 
indicating that the criterion should be homogeneous. 
As the stress condition near B tends to the rounding 
of this corner in experimental work, and as the 
part B D is parallel to O z, it was concluded that the 
lines B Q D and B A constitute the diagram in this 
part, leading to the conclusion that the inter- 
mediate principal stress is without effect, and leaving 
as the adjustment of the plane A E B in Fig. 2 to 
correspond to the complete criterion, a swinging 
outwards round the line A B, until its trace passes 
through the particular shear stress yield point for 
the material concerned. This leads at once to 
equation (1) as the expression of this criterion. 


(To be continued.) 
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Physics and Philosophy. By Sir JaMEs JEANS, O.M., 
F.R.S. London: The Cambridge University Press. 
(Price 88. 6d.) 

TxOosE familiar with Sir James Jeans’ earlier popular 
books have come to regard him as one of the most 
fascinating exponents of modern physics. This new 
volume will not disappoint them. In it, Jeans 
applies his lucidity and knack of felicitous illustra- 
tion to some of the most profound puzzles with 
which scientists are faced to-day. Relativity, 
wave mechanics, matrix mechanics and Dirac’s 
mathematical theory of a substratum are not easy 
subjects; but Jeans’ ingenuity is inexhaustible 
in finding aids to understanding. [Illustrative of his 
happy turns of phrase are: “‘ Newton thought that 
a planet followed a curved path in a straight (flat) 
space. The theory of relativity pictures it as 
following a straight path in a curved space”; and 
“As discontinuity marched into the world of 
phenomena through one door, causality walked 
out through the other.” Again, it stimulates 
thought, even though it also baffles it a little, to 
read that the mistake in depicting a beam of light 
as a hail of bullet-like photons is analogous to that 
made in depicting a payment by cheque as a flight 
of bronze pennies. 





The fascination of the writing remains even on | 


those occasions when bafflement exceeds enlighten- 
ment. An example of this is the answer to the 
question : What are the waves with which quantum 
theory is concerned ? *‘* Waves of knowledge,” says 


As some of the criticisms to which this criterion| Jeans. He gives this answer some prominence and 


has been subjected are discussed later, its genesis 
is here described briefly. It is based on a research 
in which specimens (mostly hollow and 1} in. in 


diameter) of some steels, copper and brass were | gressively as the waves spread out? Jeans’ illus- 
subjected to combinations of (a) tension ne Lava of the increasing uncertainty of a ship's 


torsion, (6) tension and internal fluid pressure, 
(c) torque and internal pressure, and to each loading | 
singly. Group (c) does not yield any additional | 
stress combination, but gives different directions to | 
the stresses, thereby serving as a check upon oa 
tropy. Various strain measurements and the deter- | 
mination of the densities and elastic constants of | 


refers to it repeatedly, but what does it mean ? 
Does the accuracy of knowledge vary up and down 
in the region of the waves or does it diminish pro- 


position obtained from dead reckoning only, as it 
crosses the Atlantic, suggests the latter; but why, 
then, speak of waves? A gradient of knowledge 
would appear to be more precise. The statement 
prompts the further questions : Whose is the know- 
ledge, and where is it ? Ifin the observer, the waves 
must be entirely subjective ; but Jeans rejects the 





the specimens served to the same end. The results | Berkeleyan view. He cannot mean, however, that 
are imagined as plotted in three dimensions, as/the waves constitute an objective periodicity of 
indicated in Fig. 2+, page 21, using the principal knowledge. Yet another baffling statement, else- 
stresses at yield as the co-ordinates, and the results | where in the book, might leave a too literal-minded 
are plotted in Fig. 3}, page 21, termed a synoptical | reader with that impression : it is that the previous 
diagram and which corresponds to Fig. 2 with | dualism of mind and matter is now replaced by a 
the plane x Oz turned through a right angle into! dualism of waves and particles. This comes peril- 
the same plane as z O y, so that it forms, by sym-| ously near to attributing the properties of mind to 


the past, the traditional problem of determinism 
versus free will, causality, teleology (which he in- 
terprets very oddly), the distinction between ob- 
jective reality and subjective knowledge. All this, 
however, is rather incidental and isolated. The 
main thesis concerns a philosophical question of 
considerable interest and one which Eddington has 
brought into prominence. Do events in the physical 
world occur to a specified pattern or at random ? 
Are they determined by restrictive laws or the 
result of mere chance? Jeans supports the view 
that the physical world presents a “ pattern of 
events’ and not chaos, that it is analogous to a 
house, to something built to a specification; that 
it is the work of a Creator who has embodied in 
it preferences and prohibitions, who has ensured 
that, of an indefinite number of alternatives, all 
logically possible, some have been adopted and 
others excluded ; that the world has been obliged 
by the enactment of its laws to conform to cer- 
tain ideal requirements such as simplicity and 
a specified geometry. According to this view, 
the Creator might have placed different laws 
in the cosmic Statute Book, so different that our 
text-books on physics would have been different. 
Hence he considers that there is only one possible 
way of discovering the laws, principles and constants 
of physics, namely, observation and experiment. 

According to the rival Eddingtonian view, the 
laws of physics are not the expressions of preferences 
or prohibitions ; they do not enforce certain possi- 
bilities and preclude others ; they are not analogous 
to Acts of Parliament; they do not restrict the 
course of events in any way. In a different world, 
our text-books on physics would still be the same ; 
only our geography and, perhaps, our biology books 
would be different. For any assumption of a 
physical law, principle or fact other than what is 
observable would lead to a logical inconsistency. 
The contents of our physics books may be true by 
definition, in which case they are tautologies; or 
they may be deducible from other more fundamental 
principles, like the laws of the pendulum and 
planetary motion, in which case they need not 
figure in the cosmic Statute Book; or they may 
describe what is bound to happen in the absence of 
any restrictions, of any specified pattern. The 
second law of thermodynamics would be an ex- 
ample of such a non-restrictive law. According to 
this view, the orderliness and simplicity of physics 
| are not due to the lawfulness of nature ; they only 
| reflect the tidiness of the scientific mind. Hence 
| there are not one but two alternative ways of reach- 
| ing the conclusions of physics. One is experiment 
| and observation ; the other, deduction based on the 
| single assumption that everything logically possible 
is allowed to happen. When the first method is 
preferred to the second, it is because of the limita- 
tions of our reasoning powers and not because of the 
intrinsic nature of the world; but a sufficiently 
acute reasoning could provide the knowledge before 
the experiment was made. 

The recurrent motive in the book under review 
is a denial of this theory ; but the arguments are 
disappointing, for Jeans has failed to prove that 
the physics of an unrestricted world would differ 
from that which we have. Instead, he emphasises 
again and again that physical knowledge has, in 
fact, been acquired from experiment and observa- 
tion, that the laws and principles of physics present 
an orderly picture of beautiful simplicity and that 
conclusions reached a priori have frequently been 
proved wrong in the past. All this would be claimed 
equally by his opponents. It is all consistent with 
an unrestricted world. So those who would like 








. r ~ | 4 
metry, a section of the yield surface.$ The/the waves, as others more naive than Jeans have 


distribution of the observations is practically | done in the past to the wind, or to vapour, or to the | 
linear along BD, implying the same along A B| ether of space, or to energy. Had Jeans said that | 
as the diagram must be symmetrical about the line | the dualism was between gases and solids, a medi- | 
OB. The observation points are evenly balanced | py] philosopher might have agreed. From the 
along A B. These lines A B, B D, correspond to the context, it can be inferred that “ waves of know- 
shear stress criterion. In the quadrant x Oz the ledge ” is not meant mystically, and that Jeans has | 
lines are different for various specimens, and almost something true and valuable to say about the waves, 
all lie outside the line A F E, which corresponds to | y+ he has hardly found the best way of saying it. | 
70 His delight over a striking phrase seems, for a} 
moment, to have conquered his self-criticism. 





* Darwin, Sir G. H., Phil. Trans. Roy. Soc., 1882, page 


220. : < : 
+ Guest, Phil. Mag., July, 1900, pages 69-132. In the more philosophical pages, Jeans discusses, 
t Loe cit. very briefly and in simple language, many things. 





The view of reality taken by great philosophers of 


§ Guest, ENGINEERING, vol, 150, page 261 (1940). 





to know the answer to this fundamental question 
must continue in patience. 

But Jeans has propounded the question in a way 
which holds the attention, and for this alone he 
deserves the gratitude of those who would under- 
stand the world we live in. Most people could not 
feel quite happy with either of the opposed answers, 
and are tempted, therefore, to relegate it contemptu- 
ously to the domain of metaphysics. It is better 
to seek understanding and to fail now and then, as 
Jeans occasionally does, than to dodge a difficult 
problem ; and even when Jeans does not provide 
a true answer, he is always stimulating and usually 
helpful. 
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| cent., and the output of warlike stores by 189 per 
| cent., while the output of armoured fighting vehicles 
|had nearly quadrupled. While these figures are 
| undoubtedly impressive, particularly since it was 
| impossible to maintain either the feeling of urgency 

Tue year 1942 saw a further concentration of the| which had been such a spur to production after 
resources of the engineering industry on the pro-| Dunkirk or the long hours which were then worked, 
duction of armaments, and it is inevitable, | there was a strong feeling that great improvements 
that, in any review of the past twelve months, | could still be effected. It was also argued that the 
an important place should be given to a consideration | Government tended to be complacent, and, even 
of the changes effected in the Government supply | when pushed into making a reform, would only 
organisation and the relations between the Supply | go a part of the way, thus “ taking the wind out 
Ministries and the engineering industry. A rather | of the critics’ sails without adopting really effective 
discouraging feature of developments during the | measures. 
year has been that the principal problems to which In spite of the appointment, in January, 1941, 
attention has been devoted are virtually the same | of the Production Executive, it was still felt that 
as the outstanding problems for 1941, which were | the main way in which production could be improved 
noted in this series last January. A large number of | was by reform at the top; that is, by the appoint- 
the complaints regarding the supply organisation | ment of a Minister responsible for the whole field of 
which were put forward in 1941 recurred with even | production, corresponding to Mr. Donald Nelson 
stronger backing in 1942, and there seems to be| in the United States. This argument, which had 
little reason why the majority of the measures to| been put forward for a long time by individual 
which these complaints gave rise in 1942 should | Government critics, was confirmed at the beginning 
not have been put into effect in the preceding year. | of January by the 2lst Report of the Select Com- 
The need to improve the organisation for the placing | mittee on National Expenditure, which deplored 
of orders and for the co-ordination of priorities | that there was no supreme body capable of planning 
became, of course, still more urgent in 1942, as| and controlling production to the advantage of the 
the pressure on industrial capacity increased.| war machine as a whole. The Select Committee 
Throughout the year, there was no pool of un-/ stressed that the Production Executive did not 
employed labour on which to draw and, towards | fulfil this need. At the end of January, Sir Walter 
the end of it, even the supply of women to take the | Citrine expressed the view of the Trades Union Con- 
place of men called up for the Forces must have | gress at the meeting of the Central Joint Advisorv 
shown a decline. In these circumstances, an | (Committee of the Production Executive, that maxi- 
expansion of high-priority production could only| mum war production would not be achieved until 
be achieved at the expense of less important work, | there was a single Minister responsible for produc- 
and the co-ordination of priorities between the| tion. These sentiments expressed the opinion of 
various Supply Departments became, therefore, an | large sections of the community, as few were satisfied 
even more pressing problein than previously. There | with the existing arrangements, whereby the three 
is still some way to go, but there is little doubt Supply Departments had independent organisations, 
that considerable progress has been made in this 
connection, not only as regards co-ordination within 
this country, but also between Great Britain and the | 
United States. 

Although there was undoubtedly a considerable 
expansion in armaments production as a whole, 
even fewer statistics are available to illustrate this 
expansion than in previous years. Some figures, 
however, have been announced by Ministers, par- 
ticularly in the House of Commons, to put fresh 
hope into the despondent in times of military set- 
back and to encourage further efforts in the field of 
production. At the end of January, Lord Beaver- 
brook, then the Minister of Supply, stated that the 
output of guns, two-pounders and over, was at 
the rate of 30,000 a year; the Director-General of 
Weapons and Instruments Production estimated 
that, by the end of 1942, output would have in- 
creased to 40,000; while Lord Beaverbrook him- 
self thought that a figure of 45,000 would be achieved. 
The output of filled shells and armour-piercing 
shot was keeping in step with that of guns, and shell 
plants had been sent to the United States and some 
of the Dominions, while aircraft had been sent to 
China. Lord Beaverbrook told the House of Lords 
in the middle of February that, in 1941, 9,781 air- | 
craft were sent out of the United Kingdom, against 
2.134 brought in; 3,000 tanks were sent abroad, 
and only 200 imported. All obligations to Russia 
for munitions of war had been fulfilled with the 
exception of one tank. 

A further indication of the expansion taking place 
was given on April 1, 1942, when it was stated that 
aircraft production was then considerably greater 
than in the peak months following Dunkirk, and 
three times greater than before the war. The pro- 
duction of military supplies was three times as 
great as after Dunkirk, and ten times greater than | that such a Board should be constituted on the lines 
Naval tonnage completed in the last | of the Eastern Group Supply Council, which had 
| representatives from the Dominions and Colonies, 
|and from China and the Netherlands East Indies. 
This Board, it was claimed, would be the logical 
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at the expense of others without any necessary rela- 
tion to the needs of strategy. It was also felt that 
one man should be responsible for the allocation 
of industrial capacity, raw materials, shipping space, 
labour and priorities in relation to these needs. 


Perhaps the second most important requirement, 
which, as shown in this series last year, was also 
stressed throughout 1941, was the need for devolu- 
tion of authority on to the regional organisation. 
It was agreed that, without a central executive, 
this would not be easy ; but, given a central exe- 
cutive, responsibility (for executive action) could 
be accepted by the Regional Boards. The latter, 
it was felt, should be in a position to organise the 
placing of orders so that some firms were not over- 
burdened while plant remained idle in others, and 
that the orders should be placed with those firms 
most suited to carry them out. Provided that the 
Regional Boards possessed full information about 
the firms in their area, which it was generally agreed 
they did; that the Supply Departments and con- 
tractors made full use of this information, which was 
more doubtful; and, further, that there was close 
co-operation between the regions, rational instead 


and the search for 
greatly facilitated. 
Another essential requirement to ensure that 
potential resources could be more effectively brought 
into use was close co-operation between the United 


available capacity would be 


America. Individual Ministers had made trips 
across the Atlantic for consultations, but there was 
no permanent Supply Board planning the best use 
of the available resources of industrial capacity, 
raw materials and man-power. It was suggested 


pre-war. 
quarter of 1941 was nearly four times greater than 
in the last quarter before the war, while the tonnage 
of merchant vessels was nearly twice as great. | 





Twice as many tanks were being produced corollary to the War Production Board in the United 
as in August, 1941, three times as many| States. Although the resources of the United 
as in February, 1941, and five times as mahy | Nations were undoubtedly impressive, planning was 


as in July and August, 1940. In the middle of | needed to make full use of them. 

July, Mr. Oliver Lyttelton gave some comparisons| Returning to the failure to use resources to the 
of increased output for the eighteen months up to full in this country, there was a strong feeling that 
the end of June, 1942. He stated that aircraft | scientific considerations were not being given enough 
production had increased over this period by 144 per| weight. Professor A. V. Hill, M.P., put forward a 








so that an energetic Minister could obtain results 
| 


of muddled placing of orders would be achieved | 


Nations, and particularly between this country and | 


(8, 1943. 


suggestion for some form of scientific and technical 
general staff to advise the Cabinet and Chiefs of 
Staff directly and regularly, so that technical con 
siderations should be considered along with thos: 
relating to strategy and production, thus enabling 
the men responsible for all three to balance the 
possibilities, and the Cabinet to make a balanced 
decision ; a technical general staff of this kind might 
have had a good deal to say on tank or aero-engin 
design. On a smaller scale, scientists in industry 
felt that managements of firms did not pay du 
attention to the recommendations of the research 
departments, and that suggestions for increasing 
output were frequently turned down without tech- 
| nical justification. Sir Daniel Hall, presiding at the 
Conference of the Association of Scientific Workers, 
said ** The real problem for us men of science is to 
find within the machinery of Government the appro- 
priate method of using the expert.” 

The lack of incentive in industry, both for manage 
ments and men, was also a subject of considerable 
controversy in 1942, as in the previous year. Ever 
since the introduction of 100-per cent. Excess Profits 
Tax, there have been complaints that it destroyed 
initiative, and that the arrangement whereby a 
proportion of the tax was available for post-war 
reconstruction did not really constitute an incentive 
to increased production and efficiency. Attempts to 
relate profit to capital also proved unsatisfactory, 
since they tend to put a premium on inefficiency. 
Another perennial question was that of contracts. 
It has long been realised that the “ fixed-price ” 
contract is superior to the various types of ** cost- 
plus’’ contract, since the former provides an 
incentive to the economic use of resources. The 
difficulties in the way of a universal adoption of the 
fixed-price contract, however, are not often pointed 
out. In urgent cases, particularly where the 
| majority of the possible contractors are already very 
fully employed, the delay involved in obtaining 
competitive tenders, on the basis of which the 
contract can be placed at a fixed price, may be very 
considerable. In such cases, the national interest 
may require that some form of cost-plus contract 
should be adopted in order to enable a contractor to 
start work at once. Complaints also persisted dur- 
ing 1942 regarding ** petty ” contracts, placed with- 
out due regard being paid to the desirability of filling 
the available capacity and of providing continuity 
of production. 





On the question of finance, slowness in completing 
the Government audit, and consequently in paying 
for work done, does not seem to have improved 
substantially during 1942. The Government atti- 
tude appears to be that, since progress payments are 
made, often up to an amount of 90 per cent. of the 
total value of the contracts, delay in completing the 
audit and passing the remaining ten per cent. for 
payment should not be a serious matter. In prac- 
tice, however, particularly in the case of the smaller 
firms, such delay may give rise to serious difficulties, 
particularly since the firms are precluded from 
building up reserves owing to the incidence of 
E.P.T. During 1942, as in the previous year, there 
were complaints that some small firms had experi- 
enced difficulty in obtaining bank advances, since 
the criterion applied in such cases was still credit- 
worthiness, interpreted according to peace-time con- 
siderations, rather than the needs of production. 
If these complaints were founded on fact, there 
would be scope for still further increase in production 
by removing the hindering factors. 

Most of these criticisms were met certain 
extent by Government action during the year, and 
it is probably true to say that most critics now feel 
considerably happier about the position. Mr. 
| Churchill, on the first day of the War Debate in 
| the House of Commons at the end of January, 
| announced the establishment of ‘‘a vast common 
pool of weapons and munitions and raw materials 
and shipping ” between this country and America. 
The machinery was described in a White Paper : 
| three new bodies were to be established, the Muni- 
| tions Assignments Board, the Combined Shipping 
Adjustment Board and the Combined Raw Materials 
Board, and these would confer with representatives 
of the U.S.S.R., China, and others of the United 
Nations. The entire munitions and _ shipping 
resources of Great Britain and the United States 
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would be deemed to be pooled. The Munitions 
Assignments Board would advise on all assignments, 
both in quantity and priority, in accordance with 


ENGINEERING. 





| . . ° . | 
of Production, as defined in earlier paragraphs. | 


strategic needs, through committees set? up in| 


Washington and London under the combined Chiefs 
of Staff, in a similar manner to that in practice 
under the South-West Pacific Agreement. Each 
country would continue to control its own shipping, 
but the fullest information would be interchanged. 
Adjustment Boards would be set up in London 
and Washington. The Combined Raw 


Materials | 


Board would plan the best and speediest develop- | 


ment, expansion and use of the raw material re- 
sources of the two nations, and make the recom- 
mendations necessary to execute such plans, and 
would collaborate with other allied countries in 
order to achieve the best utilisation of their raw 
materials. Practical implementation of this pro- 
vision has recently been seen in the agreement 
regarding the distribution of the raw material 
resources of French North Africa. The British 
member of the Board would represent and act under 
the Minister of Supply. In the debate which 
followed, Members welcomed the Boards, but pointed 
out that there was no provision for the pooling of 


industrial, financial or food resources; neither had | 


Mr. Churchill agreed to appoint a single Minister for 
Production who could decide priorities. It was felt 
that the Boards would lose most of their potential 
value unless these reforms were adopted. 

When Mr. Churchill replied to the debate, he 
promised to create an office similar to that of Mr. 
Donald Nelson in the United States. On February 
4, it was announced that Lord Beaverbrook would be 
the Minister of War Production. A week later, a 


White Paper described his functions, which were | 


briefly as follows. (1) He would be responsible for 
war production, and would carry out all the duties 
hitherto exercised by the Production Executive, 
except those relating to man-power and labour. 
(2) His duties would include the allocation of raw 
materials, including imports, and productive capac- 
ity, the settlement of priorities, and the supervision 
and guidance of the various departments concerned. 
(3) The responsibilities to Parliament of the Ministers 
in charge of Departments would remain unaltered, 
and any Minister at the head of a Department would 
have the right to appeal to the Minister for Defence 
or the War Cabinet in respect of the proper discharge 
of such responsibilities. (4) He would be responsible 
for handling, on behalf of the War Cabinet, discus- 
sions on the combined bodies set up both here and 
in the United States to deal with munitions and raw 
materials as between the Allies. (5) Subject to his 
general direction, all common services in the field 
of production would continue to be administered by 
the departments responsible for them. 
tion of industrial capacity (except shipyards), 
machine tools and all raw materials would be under 
his direct authority. (7) All regional organisations 
and capacity clearing centres would be included in 
one group under his direction. This arrangement 
would not affect the direct relations between 
Departments of State and their regional officers. 
(8) The Minister of Labour and National Service 
would discharge the functions hitherto performed 
by the Production Executive in regard to man-power 
and labour, including allocation of man-power to the 
armed Forces and Civil Defence. 


any direction in which he considered greater economy 
in the use of man-power could be effected. 
labour questions between the Production Depart- 
ments and the Ministry of Labour would be settled 
between the Ministers of Labour and Production or 
such officers as they might appoint. The 
Supply Departments would retain their existing 
separate labour organisations. (11) The Admiralty 
would continue to control the design, construction 
and armament of all naval vessels and the naval 
programme, subject only to the approval of the 
Minister for Defence and the War Cabinet. (12) The 
Admiralty would also be responsible for the con- 
struction, repair and defensive equipment of 
merchant vessels, but the Ministers of Production 


and War Transport would advise on types to be | 


constructed. (13) Apart from the above, naval and 
merchant shipbuilding programmes would be subject 
to the general co-ordinating functions of the Minister 


(14) The Minister of Production would provide for | 
the needs of the production programmes for which | 
the Board of Trade was responsible, in particular | 
electricity. He would also exercise general super- | 
vision over oil products. (15) His general functions | 
would cover all building programmes as far as was 
necessary for the purposes of war production. 

The reception of the White Paper was cool. It 
was noted that the Minister of Production would 
not control man-power, and no mention was made 
of his relations with the Treasury, Ministry of Food 
or Agriculture, while he was expressly excluded | 
from interference in the spheres of the Supply 
Departments. Anomalies were noted, in that he 
controlled electricity and oil products, but not | 
coal. His relations with the Admiralty as regards 
shipping were also felt to be anomalous. In short, 
the House felt that the new Minister had not been 
granted adequate powers. Ten days later, it was 
announced that Mr. Oliver Lyttelton would be the 
Minister of Production, but the provisions of the | 
White Paper would not be altered. Mr. Lyttelton | 
was then on his way back to England from the 
Middle East, and, pending his return, several repre- | 
sentations, comprising well-documented evidence of | 
idle men and plant, were made both to M.P’s and | 


| 


Boards, and must be applied centrally. It was not 
considered possible to merge the organisation of the 
Controller-General of Machine Tools into the Re- 
gional Organisation, but it was suggested that the 
staff of the Machine Tool Control should be made 
available to the Regional Boards. 

Some delay was caused in the constitution of the 
new Regional Boards by Mr. Lyttelton’s visit to 
America, and they did not really begin to function 
until about October. In December, the eleven 
Regional Capacity Offices were officially inaugurated. 


| Their purpose is to achieve a better distribution of 


| ** load.” 


It is hoped that they will obtain full 


|co-operation from the engineering industry and 


records are to be maintained by regular monthly 
visits to the firms. Main contractors have been 
strongly urged to use the centres, and the Supply 
Departments have promised to consult the centres 
when looking for additional capacity or placing 
orders. These offices should be effective in pre- 
venting the overloading of some firms and the 
neglect of others. Under the Defence Regulations, 
an Order giving the Minister of Production authority 


| to inspect the books, accounts, records and premises 


of firms was constituted, which gives him a still 
closer check on firms. Towards the end of the year, 
the Minister of Production’s office became a full 
Ministry ; but, even so, it seemed probable that a 


(6) Alloca- 


(9) The Minister | 
of Labour would have the duty of bringing to notice | 


(10) All | 


three | 





the Press in the hope that Mr. Lyttelton would take 
| effective action. 


After some further delay, occasioned by an attack | 
of influenza, Mr. Lyttelton announced his prelimi- | 


nary plans, which involved close co-operation with 


the Supply Departments, including the Admiralty, | 


and close collaboration with the Minister of Labour. 
He announced that the regional organisation would 
be strengthened and that a Joint War Production 
staff would be constituted. He considered the latter 
an essential step towards adapting output to 
strategy. At the end of April, Mr. Lyttelton 
appointed a new panel composed of leading indus- 
trialists and labour experts to work as part of the 
| Production Division, now renamed the Industrial 
Division. The functions of the Industrial Division 
were to advise the Supply Ministers and the Minister 
of Production on defects of organisation or lay-out 
of plant, difficulties regarding labour supply, misuse 
of labour, and financial or administrative obstacles. 
The Panel would not work as a Committee, but 
appropriate members would be selected to give 
advice or assistance on particular problems. It 
was thus purely advisory, and complaints were later 
made that this Panel was not sufficiently utilised. 
Towards the end of May, the report of the Citrine 
Committee on the Regional Boards was presented 
to the Government, and the proposals were largely 
accepted. The following definition of the function 
of the Boards was proposed :—‘‘ To assist the 
Minister of Production and the Supply Ministries 
to make, in a co-ordinated manner, the fullest and 
most efficient use of the actual or potential pro- 
ductive resources and manufacturing capacity of the 
Regions for the purpose of carrying out production 
programmes whether approved or in contemplation.” 
| It was proposed that the Regional Controllers should 
be kept in touch by the Supply Departments with 
|the main contracts to be placed, and with any 
| substantial changes to be made in the programme 
| for the Region. They should be kept informed 
when agreed deliveries were not being achieved. 
They should arrange the exchange or loan of 
machine tools, and should have power to determine 
all disputed questions affecting the local allocation 
of (a) machine tools ; (b) premises ; (c) raw materials ; 
(d) labour. In the case of labour, they should act 
| in co-operation with the Minister of Labour. Each 
Regional Board should appoint district offices, to 
act for the Regional Controller in the various dis- 
tricts comprising the Region. The independent 
organisations for capacity finding, established by 
the Supply Ministries, should be merged in the 
Regional organisation, and a central co-ordinating 
committee should be established. A National Pro- 
duction Advisory Council should be established under 
|the Minister of Production. A ‘‘ danger” list of 
| dome with whom further contracts should not be 
placed, either because they were already overloaded 
or for any other reason, should be drawn up; but 
it was considered that the power of forbidding firms 
to accept contracts was too great for the Regional 


| considerable further expansion in staff, and probably 
also a widening of the Ministry’s present powers, 
would be necessary before complete co-ordination 
of the various production programmes can be 
achieved. Since any such increase in the powers of 
the Ministry can only be achieved by a corre- 
sponding reduction in those of the three Supply 
| Departments, progress in this direction will probably 
not be very rapid. 

A further step announced by Mr. Lyttelton in 
| October was that, where possible, he would transfer 
industries not tied to a particular place to less 
| congested areas. They would take their key per- 
|} sonnel with them, leaving the rest of their labour 
| force and their buildings for more essential indus- 
tries which could not be established elsewhere. In 
| practice, any such transfer is proving very difficult 
| to accomplish. The only steps taken towards the 
establishment of a scientific general staff were the 
appointment of Dr. I. M. Heilbron, Mr. W. A. Stanier 
|and Dr. T. R. Merton to Mr. Lyttelton’s staff in the 
| capacity of full-time scientific advisors; and Pro- 
| fessor J. E. Lennard-Jones as Chief Superintendent. 
| Armament Research, and Mr. F. E. Smith as Chief 
| Engineer and Superintendent, Armament Design, 
both attached to the Ministry of Supply. Critics 
| have felt that these steps were not adequate. There 
| is still no single body which includes the activities 
| of the Service Departments and various Ministries 
/and has direct access to the War Cabinet. At the 
moment; the War Cabinet is the connecting link 
| between the various bodies engaged on research and 
planning of production. 








GOVERNMENT ADVISORY PANELS IN THE HAND-TOOL 
INDUSTRY.—It has been announced that the hand-tool 
industry had been divided into sections and that advisory 

| panels would be formed consisting of representatives 
from the trades concerned. Mr. G. Clement Jenks, the 
Director of Hand Tools, informs us that the panels have 
|}now been formed and that the chairmen and panel 
|members are as follows :—Section 1, files and rasps : 
| chairman, Mr. Lewis Davies ; members, Messrs. John H. 
Baker and J. H. Barber, Colonel Surrey Dane and Mr. 
| J. T. Henry. Section 2, pliers, pincers and nippers: 
chairman, Director of Hand Tools; members, Messrs. 
| John Berry, T. L. Elliott, and H. Hoyle. Section 3, 
saws: chairman, Director of Hand Tools; members, 
Messrs. Percy Ashton, H. Broadbent, G. Sonderman, and 
Colonel W. Middleton. Section 6, agricultural and heavy 
edge tools: chairman, Mr. Peter Boulton; members, 
Messrs. D. J. Haggie, W. Trevor Heaton, T. G. Jameson, 
E. G. Parkes, and W. Tyzack. Section 7, carpenters’ 
and light edge tools: chairman, Mr. Philip B. Davidson ; 
members, Messrs. R. H. Chope, T. Gaunt, G. Marples, 
and J. Ridgway. Section 8, precision and measuring 
tools: chairman, Director of Hand Tools; members, 
Messrs. W. S. Antill, A. E. Morrison and Eric Rabone. 
Section 9, engineers’ and mechanics’ tools: chairman, 
Mr. Horace Hampon ; members, Messrs. John H. Barker, 
T. B. Bramley, Walter E. Evans, and Norman Neill. 
Messrs. W. B. Fletcher, T. Bowyer-Jackson and Percy 
Rodger have been appointed advisers in connection with 
distribution. 
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ALL-WELDED TANK WAGONS 
FOR THE SWEDISH STATE 
RAILWAYS. 


TaNK wagons in which the tank is fabricated by 
welding are now by no means novel, but in the tank 
wagons constructed for the Swedish State Railways, 
and illustrated in Figs. 1 and 2, on this page, the under- 
frames are also fabricated, and, in the normal design, 
are welded to the tank. The wagons were designed 
and manufactured by Aktiebolaget Chr. Olsson, Vartan, 
Stockholm. It will be clear from the general view of 
® wagon, having a tank capacity of 28 cub. m. (988-8 
eub. ft.), given in Fig. 1, that it is of the two-axle 
rigid wheelbase type. The gauge the standard 
1-435 m. (4 ft. 8$ in.) and the wheelbase is 5-8 m. 
(19 ft.). The overall length is 9-8 m. (32 ft. 2 in.). 
The tank is 2-4 m. (7 ft. 10} in.) in diameter. As 
tank wagons are used in Sweden for the transport of 
@ great variety of liquids, the new design of wagon 
is manufactured in a range of sizes of which the largest 
is that shown in Fig. 1. The smallest has a capacity 
of 15 cub. m. (529-7 cub. ft.), a tank 1-8 m. (5 ft. 10] in.) 
in diameter, a wheelbase of 5 m. (16 ft. 42 in.), and an 
overall length of 9 m. (29 ft. 62 in.). 

There is no separate underframe in the usual sense of 
this term, but a structure consisting of longitudinal 
members, buffer and drawgear beams and horn-plates 
is welded to each end of the tank. This means that 
the tank itself transmits the load and buffer shocks. 
It is made of steel plate having a tensile strength of 
37 kg. per square millimetre (23-5 tons per square inch), 
the shell being 8 mm. (0-315 in.) and the dished ends 
10 mm. (0-393 in.) thick. Internal stiffening plates 
distribute the load and shock and reinforce the tank 
generally. Separate drawbar gear is, of course, fitted 
at each end, the standard goods-van hooks of the 
Swedish State Railways being used. The load is trans- 
mitted through two volute springs on each buffer beam. 
The buffers are of the ordinary socket type bolted to 
the beam. The upper plate above the beam is furnished 
with holes to provide access to the drawbar gear on the 
inner side of the beam. The horn-plates, with horn- 
blocks welded on, are integral with the frames. They | 
are tied at the bottom, and the method of spring sus- 
pension and the way in which the springs are con- 
nected to the axle-boxes can be seen in the illustration. 
The axleboxes are fitted with SKF roller bearings of 
the standard Swedish State Railways type for goods 
wagons, the spring gear being also of this type. 

The brake gear can also be seen in Fig. 1, and it will 
be noticed that the shoes operate on both sides of each 
wheel. The brakes are hand-operated, being actuated 
by a wheel on the platform seen on the left in Fig. 1. 
In addition to the hand brakes, a certain proportion of 
the wagons have air brakes on the Hikg system. It 
will be obvious from the air-pipe near the right-hand 
coupling in Fig. 1 that the 28 cub. m. wagon there 
shown is tnus fitted. The brake cylinder, air container 
and other equipment are carried on brackets welded 
to the underside of the tank, as is the emptying pipe, 
valve, ete. The tanks are tested hydraulically to a 
pressure of 2 kg. per square centimetre (28-5 lb. per 
square inch). It is stated that, compared with tank 
wagons of the usual type, the Olsson design saves about 
2 tons in empty weight, this saving enabling the total 
load to be increased without putting a heavier load on 
the axles. The 15-cub. m. wagon weighs 10 tons empty, 
the 28-cub. m. wagon weighing 11 tons. The design is 
being patented in Sweden and other countries, and a 
design is being considered for wagons with two four- 
wheeled bogies. 

The tank wagons seen in Fig. 2 is an adaptation of 
the design for a special purpose, being one of six 
wagons under construction for the transport of chlorine. 
Since the pressure of the chlorine gas might rise to a 
dangerous point if the tanks were exposed to strong 
sunlight, certain special precautions have had to be 
taken. In the first place, the material of the tank is 
steel boiler plate having a tensile strength of between 
42 kg. and 50 kg. per square millimetre (26-7 tons 
and 31-75 tons per square inch), a yield point of 
25 kg. per square millimetre (183 tons per square inch) 
and an elongation of between 20 per cent. and 22 per 
cent. on a test piece 200 mm. (7-87 in.) long. The 
permissible working pressure is 15 kg. per square centi- 
metre (213 Ib. per square inch) and the hydraulic test 
pressure is 30 kg. per square centimetre (426 lb. per 
square inch). The tank is welded throughout, all the 
seams being examined by X-rays, and the whole 
annealed after welding to ensure stress equalisation. 
The makers of the tanks themselves are the Degerfors 
Steelworks. The external diameter is 1-6 m. (5 ft. 3 in.). 

The plates are 16 mm. (0-63 in.) thick in the body, | 
and 18 mm. (0-7 in.) at the ends, which are sharply 
convex. Obviously, the annealing would be of little use 
if the tank were welded to the frames, so that a different 
method of attachment is employed. Longitudinal and 
peripheral brackets are welded to the tank before it 
is annealed and by these the tank is bolted to the 
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28-Cus. M. Low 





Fig. 2. 13-Cus. M. 


underframe. This construction can be distinguished 


in Fig. 2. 
The underframe for the chlorine tank wagon is a 


continuous structure instead of being in two parts as | 


in the wagons described above. This arrangement is 
adopted to protect the tank as far as possible from 
exceptional stresses, such as might arise from, say, 
collision or de-railment. The I 
like the others, is of the two-axle rigid wheelbase type. 
The wheelbase is 5-5 m. (18 ft. 0} in.). The capacity 
of the tank is 13 m. (459-1 cub. ft.) and the 
weight unloaded is about 15 tons. It is stated that, 
compared with chlorine tank wagons of the same 
capacity constructed on more conventional lines, a 
saving in weight of 2 tons has been effected, and it is 
claimed that the design is both stronger and more 
reliable. 2 is not completely 


eub. 


The wagon as seen in Fig. 2 
assembled, neither the brake gear nor the buffers being 
in place It will recognised, however, that the 
details of the underframe are, in general, similar to 
those of the other tank wagons. The tank is protected 
from the heat of the sun by means of a complete 
housing, so that in external appearance the vehicle is 
not unlike a goods van. The housing consists of an 
angle-iron frame attached to the underframe and cross- 
braced, the lower bars being also used as brackets for 
the brake gear. The frame is covered by portable | 
sections of wood. The roof is also of wood, suitably | 
weatherproofed, and is removable as a whole. Openings 
in the ends of the housing provide the necessary 
ventilation. We are indebted to Mr. Albin Andersson, | 
M.E., of the Engineering Department of the Swedish | 
State Railways, for the information on which this 
article is based. 


be 
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INSTITUTE OF TRANSPORT.—The next luncheon meet- 


| ing of the Institute of Transport will be held on Febru- 


ary 2, at the Connaught Rooms, Great Queen-street, 
London, W.C.2. Maj.-Gen. J. ©. H. who in 
command of the Supply Services, European Theatre of 
Operations, United States Army, will give an address. 


Lee, is 


SOUTH WALES STEEL-SHEET INDUSTRY.—The weekly 
market report of the Incorporated Swansea Exchange, 
Royal Metal Exchange, 1, St. James’s-gardens, Swansea, 
States that the manufacture of slightly-increased quan- 
tities of tin-plates has permitted for home con- 
sumption. Business in substitutes for tin-plate, however, 
is expanding and Government requirements continue to 
keep makers of steel sheets well employed. The iron and 
steel scrap market is quiet. 


been 


CONTROLLED Prices OF COAL-TAR PRopUctTs.—The 
Minister of Fuel and Power has issued the Coal Tar 
Products Prices Order, 1942 (S.R. and 0. 1942, No. 2509), 
which covers the prices of anthracene, naphthalene, road 
tar, coal-tar acids, and creosote oil for hydrogenation 
Under this part of the Order, no person, except 
any 


purposes. 
under permit, shall sell or supply 
the purpose of hydrogenation, other than at the fixed 
ex-works price, and unless the oil conforms to the charac- 
teristics mentioned in the Order. The Order contains 
provisions enabling creosote oil not conforming to the 
characteristics mentioned in the Order to be sold for 
hydrogenation purposes, under permit, and at the price 
quoted in the permit. All communications regarding 
the Coal Tar Products Prices Order should be addressed 
to the Coal Tar Control, Quebec House, Quebec-street, 
Leeds, 1. 


creosote oil for 
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“ HYDULIGNUM”’ LAMIN 
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Fic. 1. 


VENEERS AND 


LAMINATED-WOOD AIRSCREWS. 


A NEw development in laminated wood construction 
for airscrew blades is a product known as 
lignum,”’ which has been produced as the result of exten- 
sive research and testing by Messrs. Hordern-Richmond 
Aircraft, Limited. The raw materials from which the 
laminated wood is manufactured are birch 
veneers, 0-027 in. thick, and a thermoplastic resin 
known as “ Formvar.”’ The veneers treated with the 
resin are weighed in packs, of about 60 sheets, which 
then consolidated by heat and pressure to a density 


of about 60 lb. per cubic foot, and to a pre-determined 


thickness. So far, the manufacturing process as 
described is not greatly different from that employed 
in the production of ordinary plywood, but there is a 
cardinal difference, apart from the type of cement used, 
in the Hydulignum process, this being that the cemented 
blocks are subjected for a second time to pressure and 
heat, the fact that a thermoplastic resin is employed as 
a bond accounting for the practicability of again 
applying heat to soften the resin so that the second 
pressing is effective. 

While retaining the original pressure on the two 
faces, the adhesive is again softened by heat, and pres- 
sure is applied to the two edges and the density thereby 
raised to about 82 lb. per cubic foot, reducing the width 
of the board by a corresponding amount. The packs 
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ATED-WOOD AIRSCREWS. 








Fic. 2. 


MACHINED BLADE. 


a considerably smaller root diameter than those at 
present employed can be used, since the shear is 
the same in both directions and its value is relatively 
higher than is the case with compression in only one 
plane. 

It will be evident from Fig. 1 that the board, as 
finished, needs modification, since it is not thick enough 
to form the root from, neither will its thickness allow for 
the “ twist” of the blade over the whole length. A 
block is therefore constructed by glueing a number of 
boards together under pressure, there being three or 
four thicknesses near the root and possibly only one at 
the tip. The block is then machined at the root end 
and screwed accurately to take a steel sleeve adaptor. 
A finished blade screwed into an adaptor is seen on the 
right of Fig. 2. The blade itself is shaped on a 
copying lathe of the usual pantograph type having a 
former in the lower register. The finish just referred to 
applies only to the machining of the blade, since the 
wood is given protective coatings of special paint. The 
markings on the example shown are not, as might be 
supposed, the grain of the wood, but are literally con- 
tours, the dark lines representing the joints between 
the veneers and the distances between them indicating 
differences of slope. Similar lines appear on the 
| example on the extreme left of Fig. 2, on the scarfed 
| face of a sample illustrating a repair to the tip of a 
| broken blade. On the occasion of our inspection of 





| are of the oval pressed into a circle, heat-treated, and 
| screwed internally, while on the extreme left is a 
| finished adaptor into which the Hydulignum blades are 
| screwed, as seen in the airscrew in the background. 
The fact that the wooden blades can be fitted inside 
| the steel-blade roots and that they give satisfactory 
performance in flight is evidence that they are econo- 
mical in space on the boss, which is a point of great 
|importance in connection with the use of airscrews 
with four or more blades to absorb greater engine 
powers. When greater horse-power has to be absorbed 
than can be taken in the standard adaptors a special 
| adaptor is employed. This has a threaded plug screwed 
| into the end of the blade and locked to an external 
| Sleeve of opposite thread. It has been found on test 
| that this arrangement enables the allowable shear stress 
| to be increased. 

The root of the blade, moreover, is bored and fitted 

with a bush to take a weight for securing static balance 
round a horizontal axis. Balance in the vertical plane 
is secured by lead quadrants adjustable round the axis 
of the blade, a device which enables any desired correc- 
tion to be made without alteration to the aerofoil 
sections. It is stated that the balancing unit has been 
tested and has proved to give very satisfactory results, 
| while the boring and bushing of the blade root has 
the added advantage of reducing the possible shrinkage 
of the material, already referred to, withovt any loss 
in shear strength. The precise control of density 
obtained by the method of preparation described has 
enabled all the blades of the same design to be made 
interchangeable, the blades being balanced to one 
master-blade within small tolerances. This is naturally 
a desirable characteristic since, should one blade of 
a three-bladed airscrew be damaged, it is only neces- 
sary to replace that blade. 

Some interesting results have been obtained by 
testing certain blades to destruction. A blade so 
treated is shown in Figs. 3 and 4, on page 30, while 
Fig. 5 shows the unbroken blade and the testing rig 
generally. Referring to this figure, it will be seen that 
the blade selected was in what is known as the white 

| shaped stage, that is, finished and screwed into its 
| adaptor, but not given its protective covering. The 
adaptor was firmly secured in a head rigidly held 
between the platens of a hydraulic press, a strut being 
|inserted under the blade root end close up to the 
| adaptor in’ order to avoid damage to the adaptor by 
| bending. As cantilever loading was adopted, this strut 
| represented the point of support of the beam thus 
| formed. The load was applied by means of weights 
| carried on a platform, which was slung from the blade 
| as shown, a chock being cemented to the blade in order 
'to prevent the sling slipping along it when bending 
|took place. The point of the blade selected for the 
| purpose of checking the stress was 2 ft. 6 in. from that 
| representing the axis of the airscrew and as the strut 
was 10 in. from the airscrew axis the actual overhang 
was 20 in. At the selected point the blade was 
10-2 in. wide by 1-47 in. thick, maximum, and had 
a cross-sectional area of approximately 10-43 sq. in. 
The normal theoretical shear at this point is 665 lb., 
which was taken as indicating the test weight to be 
applied. The theoretical air bending moment at the 
point is 12,400 in.-lb., but deductions for centrifugal 
| restoring moment due to the forward tilt of the blade 
| reduce this figure to 9,830 in.-lb. In order to produce 
| the normal bending moment of 9,830 in.-lb., tite sling 
was placed 3 ft. 8-8 in. from the airscrew axis, that is, 
14-8 in. nearer the tip of the blade than the selected 
point. The overhang from the strut to the point of 
| application of the load was therefore 34-8 in. The 
weight of the platform and slings was taken into 
account. 
| The first test occupied 20 minutes, the weights being 





are trimmed down prior to the second operation, as seen | Hydulignum products a broken blade and the method | gradually added to until the total load was 1,704 Ib. 


in Fig. 1. A bundle of veneers is shown on the right, 


next to it the board after the first operation and | the fractures are long and fibrous, indicating toughness. 19-9 in, 


next again, a board trimmed down ready for the 
second operation, while on the left is a finished board. 
The controlled density of Hydulignum is important 
with regard to the ultimate balance of the blade, but 
a number of other advantages are claimed for the new 
material. It is said to be particularly stable, and 
that blocks may be left for an almost indefinite 
period without deterioration. Further, should any 
reaction take place due to shrinkage or expansion 
under extreme conditions, the change would be equal 
in both directions and would not, therefore, result in 
distortion of the blade root. 
important in multi-bladed airscrews, the shear strength 
of the material on the internal thread of the adaptor 
being a governing factor. It is held that with high- 


density wood materials compressed in one plane only, | 


the shear values taken on the face of the board are 
considerably lower than those taken along its edges, 
the consequence of this difference being that, when 
the minimum root diameter is calculated from the 
available shear strength, the lower of the two values 
must be employed. With the two-plane compres- 


The root attachment is | 


| of repairing it were shown. It was noteworthy that 
| The strength of the material permits thin cross-sections 
to be used along the blade length and the section at 
| the tip is sufficiently strong to resist anything except 
a violent blow. . The repair referred to above is carried 
| out by cutting off all fractured material inboard of the 
break and scarfing the blade to receive fresh timber, 
| suitably scarfed, from which the new end of the blade 
| can be shaped. The small block shown in the illustra- 
tion is merely a piece of timber glued on temporarily to 
| provide a firm grip for the clamps used in making the 
| joint. 

The reduction in root size with Hydulignum has 
already been referred to, but may be illustrated by an 
| actual example. This is shown in Fig. 6, on page 30, 
in which a three-bladed Curtiss electric airscrew, No. 14 
size, is shown fitted with Hydulignum blades. The 
| original blades were of hollow steel and the roots 
| were used as adaptors. A group of these adaptors in 
| various stages of preparation is seen in the illustration 
|immediately below the airscrew spinner. On the 
|extreme right is the root as cut from a hollow steel 
| blade. The top section is, of course, oval, being that 


|The total deflection at the tip with this load was 
and the bending moment at the selected 
| point amounted to 25,220 in.-lb., or 2-56 times the 
normal loading. The blade showed no tendency to 
break. A further test was made on the next day, 
this being the test to destruction. - The test lasted 
for 33 minutes and the load was applied gradually 
as before. When the load reached in the previous test, 
| viz., 1,704 lb., had been attained, it was left without 
further additions for 8 minutes, during which time the 
| deflection increased by }$ in. A previous pause of 
| minutes at a load of 1,254 lb. had shown an increase 
| of } in. in deflection. After the load of 1,704 lb. had 
| been reached, loading went on steadily for 3 minutes 
until at a load of 1,969 lb. and a tip deflection of 11} in. 
|the blade broke, as shown in Figs. 3 and 4. The 
| bending moment at the selected point was then 
| 1,969 Ib. x 14-8 in. = 29,141 in.-lb., and this, divided 
| by the normal bending moment of 9,830 in.-lb., shows 
that failure took place at 2-96 times that moment, a 
| result indicating an ample margin of strength. The 
| fractured area extended about 10 in. on each side of 
| selected point 2 ft. 6 in. from the airscrew axis 








and was characteristic of failure under tensile stress. 


sion of Hydulignum, tests on blades have shown that of the lower part of the blade. The next two examples There was no evidence of failure under compressive 
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stress on the cambered side of the blade. Since the 
blade is relatively thin, the test results may be con- 
sidered very satisfactory. The Formvar resin has good 
resilient properties and these should tend to damp out 
vibration or tendency to blade flutter. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Alternators and MDhrect-Current To 
effect economy in labour and materials, the Institu 
tion has issued, at the request of the Directorate of 
Industrial Electrical Equipment, Machine Tool Control, 
a@ war-emergency specification, No. 1084-1942, for 
alternators and direct-current generators intended to be 





Clenerators. 


triven by internal-combustion engines. The specifica- 
tion applies to machines of from 50 kW or kVA to 
1.000 kW or kVA, but does not cover machines 


intended for use on board ships. The specification is 
based on B.S. No. 226-1925, subject to certain moditica 
An important feature of the specification 
is the requirement that the continuous maximum rating 
(C.M.R.) output of alternators and generators shall 
bear a definite relation to the rated brake horse-power 
of the engine selected. The factors for determining 
this relationship are tabulated, together with the corres 
ponding full-load and _ fractional-load efficiencies 
Efficiencies higher than those given in the table may 
not be quoted by manufacturers or required by 
purchasers. Similarly the overload capacities of the 
engine and generator are brought into line, and a limit 
is placed on the inherent voltage regulation which may 
demanded. It would appear that the universal 
adoption ot the specification would result in appreciablk 
economies in the consumption of copper. [Price ls., 
postage included. 


tions 


be 


Casein Glue for Aircraft. 
tion for casein glue for aircraft purposes has just been 
issued (No. 4V 2). The revision . 
owing to the difficulty of obtaining walnut slips for the 
test pieces specified for carrying out the strength test. 
As a result of research work carried out by the Forest 
Products Research Laboratory, it was found that home- 
grown European beech veneer slips could be used as 
an alternative. The details of the test have 
modified and the design of a suggested apparatus for 


A revision of the specifica 


became necessary 


been 


assembling the pieces for test is described. [Price ls. 
net, or ls. 3d. postage included. 
{/uminium-Alloy Bars.—W ar-emergency British 


Standard specification No. 1080-1942 has been issued in 
response to a request for the preparation of a specifica- 
tion for an aluminium alloy suitable for the manufac- 
ture of fuzes and fuze parts. The type of alloy covered 
is similar to that generally known as B.A. 35 (copper, 
2-5 per cent. to 4-0 per cent antimony, 0-3 per cent. 
to 1-0 per cent magnesium, 0°25 per cent. to 0-75 
per cent. ; and tin, 0-1 per cent. to 0-5 per cent The 
limits of impurities and the mechanical to be 
carried out are given. [Price 2s. net or 2s. 3d. postage 
ineluded. | 
( ode of Practice for Maintenance of Swit hqear 

With the object of providing in convenient form a 
record of the various matters which, experience has 
of importance in maintaining electrical 
switchgear and its auxiliary devices in good working 
condition, the British Standards Institution has issued 
a “Code of Practice for the Maintenance of Switchgear” 
(B.S. No. 1086-1942). 
which must be observed to secure the safety of personnel 


tests 


shown, are 


This describes the precautions 


while maintenance or reconditioning work isin progress, 
and also gives some guidance on the subject of the 
safety of equipment and the precautionary measures to 
be taken to minimise hazards to plant and service. 


Finally, a few notes are given on the subject of test- 
ing for the detection of insulation weaknesses which 
may develop in switchgear equipment. [Price 2s. net. 


2s, 3d. including 
High-Purity Zine and Zine illoys for Die Casting. 

A new specification, No. 1005-1942, covers the sampling 
and analysis of zine and zine alloys for die casting. 
Its preparation was authorised by the Non-Ferrous 
Metallurgy Committee of the Institution, in 1941, in 
response to a request received from the Zinc Develop- 
ment Association. The methods of sampling and analy- 
sis set out in the new specification are those to be 


or postage. 


adopted for the high-purity zinc and zinc alloys covered 


by B.S. Nos. 1003 and 1004. It is emphasised, how- 
ever, that the methods given are in the nature of umpire 
methods and need not necessarily be used for routine 
control, but should be employed in cases of dispute 
requiring submission to an independent authority. 


[Price 2s. net, or 2s. 3d. including postage. | 
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INSTITUTION OF MECHANICAL ENGINEERS 


(jraduate to Associate Member Gilbert Armstrong, 
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Applied Electricity 
and Son, Limited. 

University of Illinois. 
Bulletin Series No. 336. 


By London : Blackie 
net 

Engineering Experiment Station 
Moments in I-Beam Bridges. 


1 Report ef an Investigation Conducted in ¢ o-operation 


with the Public Roads Administration of the Federal 
Works Agency and the Dirision of Highways of the 
State of Illinois. By Prorressor N. M. NEWMARK and 
C. P. Stess. Urbana, IIL, U.S.A. The Director, 


Engineering Experiment Station 
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JAN. 8, 1943. 


PERSONAL. 


L.. WINTERBOTHAM has been appointed 
Management of Mica Dis- 
newly -formed without 
capital and limited by guarantee, the objects of 
which are to co-operate with the Minister of Supply in the 
allocation and distribution of mica within the United 
Kingdom and to promote and protect the interests of the 


SIR GHROFFREY 
of the 
Limited, a 


chairman Committee 


tributors, company 


mica industry. 

Mr. G. L. BatiLey, 
A. J. McurpHy, M.Se., 
of the Institute of Metals, have been elected to serve on 
Association 


M.Sc., Mr. F. Hupson, and Mr. 
who are all members of the Council 


the Technical Committee of the newly-formed 
of Brass and Bronze Founders. 

Mr. J. 8. NAVE 
British Road Federation, the offices of which have been 
transferred to 21, Southampton-place, London, W.C.1. 
(Telephone : HOLborn 3345.) 


has been appointed secretary of the 


Mr. L. A. Booru, A.1.E.E., Mr. P. F. DeEAKIN and Mk 
Fr. W. Matx, M.I.E.E., have been elected directors of 
Enfield Cable Works, Limited Mr. Booth has been 


appointed sales director, Mr. Deakin works director, and 
Mr. Main technical director. 


CAPTAIN Str Ropert 8. Hivron has retired from the 


position of deputy chairman of the United Steel Com 
panies, Limited, 17, Westbourne-road, Sheffield, 10, but 
is retaining his seat on the board. 


Mr. L. H. POWELL has been appointed Press Secretary 
of the Chamber of Shipping of the United Kingdom. He 
will also act in this capacity for the Liverpool Steam Ship 


Owners’ Association and the Shipping Federation 
Limited 

Mr. J. T. TULLOCH has retired from the chairmanship 
and from the board of Messrs. R. and J. Dick, manu 
facturers of belting. Glaszow., for health reasons. He i- 
to be succeeded on the board by Mr. J. DUNLOP. 

Mr. ©. O. Farrer has been appointed plant main 
tenance engineer to Messrs. W. T. Henley’s Telegraph 


Works, Limited 
COLONEL Sin W. CHARLES WRIGHT 
resigned his position as Controller 
1942, the 
taken up the 


for medical 


of Lron and 


who 
reasons, 
now at request of 


Steel in has 


the Minister of Supply 


September, 


position of Acting 


Controller of Iron and Steel in place of Sin JoHN DUN 
CANSON, Who has undergone an operation. Mr. KENNETH 
LAMPSON has been appointed Assistant Controller, Lron 


and Steel Supplies Department, Lron and Steel Control 


Mr. F. 8S. TOWLE has relinquished his appointment a- 
Director for Iron and Steel Scrap Supplies He will 
be succeeded by Mr. H. W. Secker, hitherto area repre 
sentative in Sheffield Mr J McC aLLUM succeeds 
Mr. A. J. WAINFORD as area representative for the 
North-East Coast 

The Minister of Supply has decided to bring the ball 
and roller-bearing industry under formal control and he 
has appointed Mr. ¢ MAXWELL NORMAN, A.C.3.M 
A.M.Inst.M.M., to be Controller of Ball and Roller 
Bearings The Bearing Control is housed at Steel House 
Tothill-street, London, 8.W.1 

THe Gavel AND TOOL MAKERS ASSOCIATION, 
LIMITED, have now moved into their new offices at 
Standbrook House Old Bond-street London, W.1 
(Telephone REGent 0281-4 

The Bournemouth office of the DerARTMENT OF OVER 
SEAS TRADE has been closed and all communications 
should now be addressed to the Comptroller-General 


Hawkins House, Dolphin 
S.W.1 relegraphi« 
London Telephone 


Department of Overseas Trade 


square, Grosvenor-road, London, 


address Advantage, Sowest 
ViCtoria 4477 
Mr. J. G. BULGER, A.M.1.Mech.E 
has resigned his position as works manager of a Ministry 
factory to join Messrs. Celestion, 
Kingston-on-Thames, as works manager. Mr 


informs us that he 
of Supply order 
Limited, 
Bulger will take up his new duties on January 


in 
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Mr. ARTHUR E. Hage has joined the board of directors 


of Airspeed (1934), Limited, as technical director and 
director of design. 
Mr. PD. H. F. RieekettT has been appointed principal 


private secretary to the Minister of Production in suces 
sion to Mr. A. H. Poynton. 
MR. 


Morris 


the 


company 


A, V. OaK has been appointed to board of 
Motors, Limited, the holding of the 
Nuffield Organisation. Mr. Oak, who assumes the title of 
director and chief engineer, 
Cowley, since 1936. 


has been chief engineer at 








THE Iscor Works, PReETORIA.—-A third blast furnace, 
under construction at the Pretoria Works of the South 
African Iron and Steel Corporation, Limited, is shortly 
to be completed, With the exception of 1,200 tons of 
steel plates, which had to be imported, all the construc- 
tional materials required were produced within South 
Africa. The increase in the capacity of the works will 


| be welcomed as demands for steel exceed present supplies. 




















CarRpIrr, Wednesday. 


The Welsh Coal Trade.—South Wales miners have again 
been asked to increase their production in the present 
year. The demand was made by the South Wales Miners’ 
Federation in a manifesto circulated throughout 
coalfield. After paying a tribute to the work of the 
miners during the past year the manifesto pointed out 
that the country wanted an additional output of 5 per 
cent. 
shift would coal. After mentioning the 


provide the 


difficulties due to timber shortages and breakdowns in | 


machinery due to lack of replacements under war-time 
conditions, the manifesto went on to state that, notwith- 
standing these facts, there ‘could be no question about 
the ability 
engaged in it were convinced that 


it was essential for 


the country’s safety. Meanwhile, owing to the shortage of | 
supplies, only a small amount of new business could be | 


handled on the steam-coal market. There was a brisk 
demand from both home and foreign sources, but most 
collieries were kept almost fully employed in maintaining 
deliveries to the priority users. After these had been 
satisfied there was hardly sufficient coal left to enable 
contract deliveries to be maintained to ordinary industrial 
users. Export curtailed. There 
was a sustained demand for best large coal but supplies 
were not easy to secure for delivery for some months to 
The sized kinds were also well sold forward and 
were very firm. A strong tone also ruled for the bitu- 
smalls which were in keen request but 
extremely scarce. The best dry steam smalls were active 
but supplies of the inferior kinds usually readily 
available 


business was severely 


come. 
minous were 


were 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Practically all steelworks and engin- 
eering works engaged on priority work are again in full 
production. There few exceptions in which ex- 
amination has revealed unsuspected weaknesses and these 
being remedied as quickly possible. Increased 
demands for all kinds of steel and engineering products 
anticipated during the ensuing half-year, but the 
position calmly, organisers being confident 
that the local industries will be able to do what is re- 
quired. The position with regard to supplies of raw 
semi-finished satisfactory De- 
liveries of iron and steel scrap are ample for present 
requirements, and there are considerable reserves await- 
ing distribution. Allocations of hematite still represent 
a considerable tonnage, though applications for licences 
are being scrutinised even more closely than has been the 
during the months. In this connection 
been demand for’ refined and 
grades of steel 
continues at forges, foundries, 
rolling and re-rolling mills, bar mills, strip mills, and 
press-shops. More being consumed, and 
makers of all types of alloy steel are doing their best to 
an exceptional demand from engineers catering 
Following on the recent improvement, 
structural requirements continue to increase, and there 
cdnsiderable activity in colliery and railway stores 
ind equipment. Makers of agricultural implement and 
machinery parts and agricultural edge tools would wel- 
come larger supplies of high-carbon steel than they are 


are a 


are as 
tre 


viewed 


and materials remains 


case past six 
increased 


and spectal 


has an 
medium-phosphorus iron, 
scrap. Intense activity 


there 


basic steel is 


satisfy 
for Service needs. 


is 


permitted to receive 

South Vorkshire Coal Trade 
expert who has made a comprehensive tour of the South 
Yorkshire coalfield is convinced that a great increase in 
obtained the use of American coal- 
cutting machinery, on the introduction of which he is to 
It is believed that a good deal of this machinery 
installed during the next months. Recent 
outputs of all classes of fuel have suffered severely from 
absenteeism, and it feared that the returns for the 
Chr:stmas period will fall far below the target figures. 
The industrial demand continues on a very large scale. 
The railways are taking a great part of the output of 
large steams, and there is a steady demand for washed 
nuts from gasworks and electric power stations. Little 
remains for export when priority needs have neen satisfied. 
The coke position is satisfactory, supplies for the most 
part being ample. Conditions in the house-coal market 
show no change. 


\ United States mining 


output could be by 
advise. 


will be six 


is 








COILED-COIL ELECTRIC LAMPS.—With certain excep- 
tions, the production, except under licence, of coiled-coil 
electric lamps is prohibited by the Electric Incandescent 
Lamps (Control) Order, 1942 (S.R. and O. 1942, No. 2621). | 
The exceptions are 40-watt lamps for voltages from 200 | 
to 260, projector lamps and _ special-purpose lamps 
requiring a concentrated light source. The Order, how- 
ever, does not apply to lamps manufactured to the direct | 
order of a Government Department. 


the | 


| 


of the industry to produce the coal if all | 








ae. 





_ENGINEERING. 


NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel Trade.—Most of the Scottish works were 
closed on December 31 and are remaining closed for about 





a week, during which period the necessary repairs to plant | 


are being carried out. The works are fortunate in that 
the firms which design and manufacture the parts required 
}are close at hand. Moreover, American supplies and 
| tools are being imported for use in this country. It is 


To obtain that, one extra tram of coal per week | expected that supplies of raw materiaJs will be satis- 


per collier was necessary; one cwt. per person per | factory. 
| 


that the output of steel in 1943 will exceed that for the 
past year. The current quotations are as follows :— 
Boiler plates, 17/. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton ; sections, 151. 8s. per ton ; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 


galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 
Matleable Iron Trade. 


good supply. 
Prices are :—Crown bars, 15/1. 12s. 6d.; No. 3 bars, 
131. 12s. 6d.; No. 4 bars, 131. 17s. 6d.; re-rolled steel 
bars, 171. 15s. all per ton, for home delivery. 
Scottish Pig-Iron Trade.—There a fairly 
demand for basic iron, hematite and all kinds of foundry 


is steady 


iron, and the supply of raw materials is adequate. The | 
current prices are :—Hematite, 61. 18s. 6d. per ton; | 
basic iron, 61. 0s. 6d. per ton, both delivered at the 
steelworks ; 

No. 3, 6l. 3s. per ton; both on trucks at the makers’ 
yards. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Little change in the state of the 


not unsatisfactory. 
has slowed down, 


in one or two branches are 
expected, market activity 
most 
ments for the present delivery allocation period. Pro- 
ducers of several descriptions of material are unable to 
accept further orders except for supply well ahead. 
There seems little likelihood of an early movement to 
alter the official iron and steel quotations. 

Cleveland Iron Trade.—The consumption of foundry 

pig iron continues to increase, but no difficulty is experi- 
enced in obtaining adequate supplies though the output 
of local brands is still intermittent and small. Merchants 
are still able to accept orders for early delivery. Most of 
the foundry iron being used in this area is obtained from 
the Midlands. 
The position of the basic-iron branch of 
trade is unaltered. The output is still sufficient for the 
heavy requirements of the makers’ adjacent consuming 
plants, but no tonnage can be released for the market. 


Hematite. 


Basic Iron. 


The possibility of a resumption of imports 


If this is the case there is every reason to believe | 


15s. per ton; | « 
black-steel sheets, No. 24 gauge, 22/. 15s. per ton; and | 


| 


iron and allied trades is noticeable, but slight movements 
AS was | 
buyers of | 

“ . * ies . | Midland Students’ Section: Saturday, January 9, 2.30 
commodities having largely covered their require- | p.m 
|} p.m., 


| S.W.1. 
In this. section of industry Fuel and Transport Programme,”’ to be opened by Mr. 
makers could accept more orders, as raw materials are in | w. 
There is strong demand for thin plates. ; January 16, 2.30 p.m., The Engineers’ Club, Albert- 
| Square, 
dential Address : 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. Extra General Meeting. Thomas Lowe Gray 
Lecture: “‘ Some Types of Propelling Machinery Avail- 
able to Shipowners,” by Mr. C. C. Pounder. Also at the 
| Southern Branch: Saturday, January 9, p.m., The 
| Pokygon Hotel, Southampton. Annual General Meeting. 

(To be preceded by an informal luncheon at 1 p.m.) 
North Eastern Branch: Monday, January 11, 6 p.m., 
| The Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
War-Time Problems, Planning and Performance,”’ by 
Mr. A. G. Ramsey. Institution: Friday, January 15, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
Informal Meeting. Discussion on “ A National 
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W. Adam. North Western Branch: Saturday, 

Annual General Meeting. Presi- 
** Boilers—Past and Present,”” by 
Colonel 8S. J. Thompson. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 5.30 
p.m., 39, Victoria-street, Westminster, 8.W.1. Informal 
Meeting. Discussion of various problems. Friday, 
January 15, 5.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. Ordinary Meeting. ‘“‘ Pipe Lines for Water and 


Manchester. 


foundry iron, No. 1, 61. 5s. 6d. per ton and | Oil,”’ by Mr. M. H. P. A. Levie. 


NORTH-EAST Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. ‘* War-Time Stand- 
ardisation,””’ by Mr. C. le Maistre. Student Section : 
Wednesday, January 13, 6.45 p.m., Bolbec Hall, New- 
castle-upon-Tyne. ‘* Gas Turbines,’’ by Mr. I. W. Goodlet. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 9, 2.15 p.m., The B.L.M.A. Lighting 
Service Bureau, 2, Savoy-hill, Strand, W.C.2. Lecture on 
“ Distribution of Electricity,’ by Mr. J. S. Blacklock. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North 


The Griffin Hotel, Boar-lane, Leeds. ‘‘ Low Head 


| Hydro-Electric Schemes,’ by Messrs. J. B. Higham and 


| Glasgow, C.1. 


B. V. Poulston. Scottish Centre: Tuesday, January 12, 
6.15 p.m., The Royal Technical College, George-street, 
“Some Problems in the Application of 


| Electric Heating to Residential and Commercial Pre- 





of certain overseas iron ores encourages the hope that | 


there will be some expansion in the very limited make of 
hematite, the scarcity of which still necessitates the 
severe restriction of distribution. Only 
tonnage is allocated for essential purposes and consumers 
are making considerable use of substitutes. 


Blasi-Furnace Coke.—Transactions in Durham blast- 
furnace coke are few, buyers and sellers being disinclined 
to negotiate extensively. 

Manufactured Iron and Steel.—The aggregate output 
of semi-finished and finished iron and steel is exceptionally 
heavy, but producers of several commodities, though 
running their plants at full capacity, are just able to 
meet the delivery claims for requirements of national 
importance. The further increase in the supply of steel 
semies is not fully equal to the needs of the re-rollers and 
considerable quantities of discard shell steel are. still 
being accepted readily. The full production of steel 
ingots is rapidly taken up. Great activity prevails in 
the finished-steel departments, the continued demand for 
plates being the outstanding feature. Priority treatment 
is accorded to the specifications for shipbuilding requisites 
but there is also a heavy demand for plates for other 
purposes. A still greater expansion in the production of 
special and alloy steels is required to deal with the growing 
needs of priority buyers. Sheets, pit props, colliery 
roofings and railway material are all in great demand. 





PRODUCTION OF PETROLEUM IN VENEZUELA.—The | 
mineral oil industry of Venezuela is playing an increas- 
ingly important part at the present time, and, during the 
year 1941, that country’s output of oil reached 33,353,770 
metric tons. This constituted a new high record, repre- | 
senting an increase of 21-5 per cent. over the output for | 
1940. Venezuela now ranks second among the world’s | 
oil-producing countries. 


minimum | 


| America,” 


‘ Engineer,’ by Mr. C. D. Lightfoot. 





mises,”” by Mr. W. Gilchrist. North-Western Students’ 
Section : Saturday, January 16, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. “High Vacua and 
Electrical Equipment,”’ by Mr. F. Ashworth. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, January 10, 2.30 p.m., 12, 
Hobart-place, Westminster, S.W.1. Informal Lecture : 
“The Aerodynamic Car: Its Problems and Prospects,” 
by Mr. L. Pomeroy. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
January 10, 2.30 p.m., The Waldorf Hotel, Aldwych, 
W.C.2. “ Wage Systems,”’ by Mr. F. Meyenberg. 

INSTITUTION OF THE RUBBER INDUsSTRY.—London 
Section : Monday, January 11, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, 8.W.1. ‘“‘ Organic Loading 
Fillers which Substitute Rubber,’ by Mr. T. R. Dawson, 
Mr. R. C. W. Moakes and Dr. R. G. Newton. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Janu- 
ary 12, 2 p.m., Great George-street, Westminster, S.W.1. 
James Forrest Lecture: ‘* The Extreme Properties of 
Matter,’ by Sir Charles G. Darwin. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
January 12, 2.30 p.m., The Geological Society's Rooms, 
Burlington House, Piccadilly, W.1. Joint Meeting with 
the Chemical Engineering Group of THE SoOcIETY OF 
CHEMICAL INDUSTRY. “ Solvent Extraction of Lubricat- 
ing Oils,”’ by Dr. H. ter Meulen. 

ILLUMINATING ENGINEERING Socrety. — Tuesday, 
January 12, 5 p.m., The E.L.M.A. Lighting Service 
Bureau, 2, Savoy-hill. Strand, W.C.2. ‘* Proposals for a 
New Lighting Code,”’ by Mr. H. C. Weston. 

NEWCOMEN Society.—Wednesday, January 13, 2.30 
p.m., The Chartered Institute of Patent Agents, Staple 
Inn Buildings, Holborn, W.C.1. ‘“* A Condensed History 
of Rope Making.”’ by Dr. H. W. Dickinson. 

INSTITUTION OF PRODUCTION ENGINEERS.—Leicester 
Section: Thursday, January 14, 7 p.m., The College of 
Technology, Leicester. Lecture ** Some Impressions of 
by Mr. M. H. Taylor. Yorkshire Section : 
Saturday, January 16, 2.30 p.m., The Hotel Metropole, 


Leeds. Address on “‘ Production Control,” by Mr. R. 
Appleby. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
January 15, 7.30 p.m., The Victoria Hotel, Keighley. 


| Lecture on “* Arc Welding.” 





LNSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
January 16, 2.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. “Planning for the Maintenance 
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“ HYDULIGNUM” 





Fie. 3. 





Fia. 5. 


TIPPING CUTTING TOOLS BY 
BRAZING. 


CONSIDERABLE experience has been gained in this 
country in the production of lathe and other tools by 
tipping low-alloy steel shanks with pieces of high-speed 
steel, and some particulars of a method for making 
tipped tools recently introduced at Watertown Arsenal, 
Massachusetts, U.S.A., will, therefore, be of interest. 
In a description of the method, supplied to us by 
Messrs. B. S. Lement and W. B. Kennedy, it is stated 
that two processes are employed for joining the tips 
to the shanks, namely, copper brazing and silver 
soldering, or “* silver brazing,” as the authors term it, 
and the particular process employed is governed by 
the composition of the tip. For molybdenum high- 
speed steel tips, brazing is employed, as these steels 
have a hardening range of from 1,170 deg. C. to 
1,230 deg. C., which varies from about 85 deg. to 145 
deg. C. above the melting point of copper. By soaking 
the tip in this temperature range, allowing the copper 
to set by cooling in air and finally quenching in oil, 
the tip is brazed to the shank and is also obtained 
in the hardened condition. This method termed 
“ braze-hardening.” In the silver-soldering operation, 
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on the other hand, previously-hardened high-speed tips 
are employed 
soldering process, 


and they are tempered during the 
For this reason, this second method 
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the ; flux. When the copper has set, the tipped end is 
| quenched in oil until its temperature is below 94 deg. C. 
| It is stated that the whole operation of brazing and 
hardening takes less than 20 minutes. Finally, the 
tipped tool is tempered at 566 deg. C., as is done with 
a hardened solid high-speed steel tool. 

In the braze-tempering operation, the recess in the 
shank and the hardened high-speed steel tip, after 
being cleaned, are covered with a silver-soldering flux 
made up in paste form and the tip fitted into the shank 
with an intervening strip of silver solder 0-003 in. in 
thickness. The assembled end of the tool is then 
heated by directing the flame of an oxy-acetylene 
burner along its lower surface until the heat soaks 
through the shank and melts the silver solder. During 
this operation the tip is pressed firmly in place. After 
the silver solder has set, the tipped end of the tool is 
quenched in oil for a few seconds to cool the tip to 
below 540 deg. C., at which temperature effective 
tempering ceases. The tool is removed from the oil 
and allowed to cool in air in order that the transforma- 
tion of the retained austenite present in the hardened 
high-speed steel tip may occur more uniformly and 
with less danger of cracking the tip. The whole opera- 
| tion of braze tempering, it is stated, takes 15 minutes. 
| A subsequent temper at 566 deg. C., for one hour, is 
| recommended for relieving stresses, but this will have 
practically no effect on the hardness of the tip. 


is termed “ braze-tempering.” As, however, 
melting point of silver solder (about 650 deg. C.) is 
higher than the usual tempering temperature of high- 
speed steel, it is pointed out that it is imperative that | 
very short soldering times be employed to avoid over- | 
tempering and consequent softening. Any of the} 
high-speed steels may be utilised for the tips, but the 
high-carbon, high-vanadium steels and the cobalt 
steels are particularly suited to this:method as they 
offer greater resistance to softening on tempering than 
other high-speed steels. 

Braze-hardening is conducted in a hydrogen atmo- | 
sphere in an electrically-heated muffle. The surfaces | 
of the shank and the tip are first cleaned by immersion 
in carbon tetrachloride and the shank covered with 
powdered brazing flux. The tool is pushed partly into 
the muffle and, when the flux has melted and spread 
over the surface, it is withdrawn. A strip of copper, 
0-002 in. thick, is then fitted into the recess in the 
shank, the tip is placed in position, and a further 
folded strip of copper, 0-01 in. thick, is placed on the 
tip and additional flux is applied. The assembled tool 
is then moved gradually into the furnace, in order to 
preheat the tip, and is finally allowed to reach a 
temperature of 1,220 deg. C. Brazing occurs, and after 
soaking the tool at this temperature it is withdrawn 
and the tip pressed firmly in place, either by tongs or 
in a press, in order to squeeze out any excess copper or 
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THE DEVELOPMENT OF 
| WATER POWER IN THE 
| HIGHLANDS. 


In the majority Report of the Committee on 
Land Utilisation in Rural Areas, which is usually 
| briefly referred to as the Scott Report, it was stated 
| that the ‘‘ supply of electricity is an essential service 
| which in due course should be available in the home 
|of practically every citizen in town and country 
| alike, at no higher price to the consumer in the 
| country than in the town.” The validity of this 
|claim was examined in an article which appeared 
|in these columns on September 11. The terms of 
| reference of the Scott Committee did not include 
| Scotland, but it is of interest to compare its state- 
ment that, “‘ by appropriate reorganisation of the 
| distribution side of the industry parity of 
| cost between town and country could be achieved 
| without increasing the burden on the town,” with 
some of the remarks of the Committee on Hydro- 
| Electric Development in Scotland. In the report of 
| this latter body,* it is stated that ‘‘ a cheap general 
| supply of electricity in such rural areas is impossible 
|owing to the heavy expense associated with the 
| distribution network ; and the smaller and more 
dispersed the population the more impracticable 
| it is to provide except at prohibitive cost a general 
supply.” There are other remarks to the same 
| effect ; for instance, ‘in certain quarters expecta- 
| tions are entertained as to the possibilities of elec- 
| trical development in the remote rural areas of 
| Scotland, which under no conceivable circumstances 
| can be realised.” Although, in making their claims 
about rural electrification, the Scott Committee was 
probably not thinking about such sparsely-populated 
areas as are some parts of the Highlands, that did 
not make them more legitimate, and their Report, 
unfortunately, will help further to entrench errone- 
ous notions which are already widely held. 

This reference to the Scott Report is directly 
| germane to a consideration of the Report of the 
Committee on Hydro-Electric Development. They 
deal with this particular matter in a more instructed 
way, as will be clear from the quotations already 
given, but it is evident that their labours were com- 
| plicated by the necessity of concerning themselves 
| with the irresponsible ideas about electricity supply 
which have obtained such wide currency. It might 
| almost be said that, had it not been for the preva- 








* Report of the Committee on Hydro-Electric Develop- 
ment in Scotland. Omd. 6406. 
| Office. 


London: H.M. Stationery 
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lence of unsound opinions on this matter among 
the politicians, who in the long run control technical 
affairs, the necessity for convening the committee 
might never have arisen. Since the year 1929, six 
schemes for hydro-electric development in Northern 
Scotland have been rejected by Parliament in virtue 
of the contention that any works carried out in the 
Highlands should be directed solely to the benefit 
of that area, the first considerations being the 
furnishing of a supply to the inhabitants, and to the 
local industries that it was supposed such a supply 
would encourage. Successful opposition was also 
made by sporting and fishing interests, and by those 
who objected to the industrialisation of the High- 
land glens. 

The committee deal with objections of this type, 
and with the various technically and economically 
impossible schemes which were submitted, with 
patience and courtesy; but their opinion of the 
serious results which have resulted from the preva- 
lence and influence of uninstructed opinion is 
clearly expressed in the statement that the rejection 
of the Caledonian Power Bill, which ‘ represented 
the first and only attempt which has been made to 
establish electro-chemical industry on a hydro- 
electric foundation in the United Kingdom . . . 
can only be regarded as a tragic mistake not only 
for Scotland, but for Great Britain.” The scheme 
was rejected partly on the basis that the grandeur of 
the Scottish glens should not be interfered with by 
industrial development and partly on the ground 
that, even if such industrialisation was carried out, 
it could not be allowed to be for the benefit of 
outside interests. This last point of view has been 
extensively advanced in connection with proposals 
to generate electricity in the Highlands for trans- 
mission elsewhere, objection being taken to “‘ using 
the Highlands as the power house for the Lowlands.” 
This objection to the export of power might be made 
with equal logic against export of the source of 
power. Those who make it might realise its 
absurdity if the coal-producing districts objected 
to sending their coal to the Highlands, where there 
are no local supplies. 

The population of the Highlands of Scotland has 
been decreasing over many years and large parts of 
them may be described as ‘‘ distressed areas.” It 
may be taken that this fact is the reason for the 
appointment of the committee. It may also be 
taken that responsibility for this state of affairs 
largely lies with those who have spoken for the 
Highlands and with the influence they have had in 
political circles. The result has been that, since 
1922, when the Grampian Electricity Supply Com- 
pany obtained Parliamentary powers, “‘the dis- 
couragement which has been offered to any further 
private enterprise or initiative in this field has been 
very grave ; for it is not easy to answer the challenge 
that the only policy which can be deduced from 
the action during these twenty years of a succession 
of Parliaments and of governments is that they will 
neither develop the resources themselves nor allow 
anyone else to do so.” The private activity which 
has been permitted has been enterprising and 
successful, and the report points out that the money 
for the 6,000,000/. development which has been 
carried out by the Scottish Power Company, which 
now controls the Grampian Company, could not 
have been raised by a non-profit-earning public 
corporation without some form of guarantee. 

In connection with the question of rural supply, 
of which so much is made by spokesmen for the 
Highlands, the Report points out that the prices 
charged by the Grampian Company compare very 
favourably even with the Bedford Rural Demonstra- 
tion Scheme and the Norwich Rural Demonstration 
Scheme. Both of these schemes received extraneous 
assistance, the first from the Development Com- 
mission and the latter from the Unemployment 
Grants Committee. The Grampian Company has 
only itself to rely on, and furthermore, is dealing 
with an area with a population of 42 per square mile, 
the corresponding figures for Bedford and Norwich 
being 214 and 117. The success of the Grampian 
Company is based to a considerable extent on its 
contract to supply 106 million units per annum to 
the Central Electricity Board. This assured market 
gave it a basic load on which to proceed with “ the 
undoubtedly difficult and hazardous enterprise of 
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giving general public supplies in an extensive and | 
sparsely populated territory.” 
reason to suppose that any future developments will 
incorporate similar arrangements, and that the 
Highlands will thus become more than ever * the 
power house for the Lowlands.”’ 

It is, however, mainly with a view to the establish- 
ment of electro-chemical and electro-metallurgical 
industries in the Highlands that the Committee 
recommend extensive utilisation of the water power. 
They point out the fallacy of the idea, current in 
some quarters, that the power provided would en- 
courage the establishment of local light manufactur- 
ing industries. Power is a minor item in the manu- 
facturing costs of the type of industry which has been 
so extensively established in the neighbourhood of 
London in recent years, whereas labour supply and 
convenient transport are paramount items. In 
Glen Affric, over 12 miles in length, there is a total 
of seven houses with a permanent population of 
23 persons. In the next valley, Glen Cannich, there 
are 15 permanent inhabitants. Needless to say, 
this is not the sort of area in which light manufactur- 
ing industries are at all likely to be established, 
and there will be general agreement with the Com- 
mittee that, apart from bulk supplies to other parts 
of the country, the proper utilisation of Highlands 
water power will be in the development of local 
electro-chemical and electro-metallurgical industries, 
in which power is the chief item in costs of produc- 
tion. This will represent the extension of a pro- 
cedure which private enterprise has already carried 
as far as it has been permitted. 

In view of the admirable record of the Grampian 
Company, to which full tribute is paid, it may 
perhaps be wondered why the Committee have not 
recommended that private enterprise should be 
allowed to continue and extend the work which it 
has shown itself so capable of handling. Instead of 
this, they propose the creation of a North Scotland 
Hydro-Electric Board, roughly on the lines of the 
Central Electricity Board, to conduct the electric- 
supply industry in the Highlands. The Board would 
build and operate generating stations and trans- 
mission systems, act as a distributor in areas ‘not 
already covered by existing undertakers and 

develop on an experimental and demonstrational 
basis isolated schemes in isolated districts.” It is 
possible that this latter objective has determined the 
form of authority recommended. The Committee's 
own report shows that private activity is capable 
of carrying out electro-chemical and rural supply 
in an entirely satisfactory manner, but the 
lated schemes in isolated districts will represent 
an attempt to establish local centres of industry, 
of a kind consonant with the conditions ruling, 
directly from the point of view of benefiting the 
area concerned. It may be felt that private enter- 
prise would not be likely to undertake speculative 
activities of this kind which, at the best, would 
require outside financial assistance for many years. 
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It has been stated that the principle of this 
Report has been accepted by the Government, but 
in view of the history of electrical legislation in this 
country it is not necessary to discuss the North 
Scotland Hydro-Electric Board as a proximately- 
existing body. The whole matter will certain'y 
be brought before Parliament, but what the outcome 
will be it is impossible to say. In view of the 
present trend of public opinion, it appears probable 
that some type of public corporation will be formed, 
but its constitution and powers may be discussed 
when it comes into existence. In the meantime, it 
iS pertinent to note that, according to the teport, 
the first duty of the Board will be * to attract to the 
Highlands through the offer of cheap and abundant 
power a share in the vital and expanding electro- 
chemical and _ electro-metallurgical industries.” 
There is no reason to suppose that private enter- 
prise, which has so many times been balked in 
attempt to establish these industries at its own 
expense and risk, would boycott the scheme, but it 
is possible that the “‘ alternative provision ’’ which, 
under the pressure of war, “has had to be made 
elsewhere in the United Kingdom,” may have an 
influence. So far, it is not proposed that, if the 


industries do not materialise, the Board should have 
authority to become its own customer and enter | 
the industrial field. 
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There is every) MUNICIPAL PLANNING AND) 


RECONSTRUCTION. 


Or the making of post-war plans, as of the making 
of books, there appears to be no end, but a critical 
study of the many schemes for reconstruction after 


the war indicates that they may be divided, fairly | 
those which are | 


readily, into two broad classes : 


conceived on purely idealistic lines by well-meaning | 


individuals or societies who are more interested in 


the plans than in the means of carrying them out, | 


and those in which the details are, at least, regulated, 
if not positively limited, by practical knowledge of 
the difficulties that realisation of the proposals is 
likely to involve. The scheme which has been 
drafted, in broad outline, by the Institution of 
Municipal and County Engineers, and which is 
contained in the memorandum on Post-War Plan- 
ning and Reconstruction, presented by the Institution 
to Lord Portal, the Minister of Works and Planning, 
definitely falls in the latter category and, for that 
reason, claims a rather more favourable attention 
than is commonly accorded to the sweeping, but 
often vague, proposals put forth by *“ planners ” 
whose ideas are coloured by their political views 
rather than by consideration of practical expediency. 

The Institution’s memorandum is the work of an 
ad hoc committee formed in 1941, following the 
receipt of an invitation to submit evidence to Mr. 
Justice Uthwatt’s Expert Committee on Compensa- 
tion and Betterment, in order to place on record the 
views of the members on various matters outside 
the terms of reference of that committee. The 
several sections of the memorandum were prepared 
by sub-committees, consisting of members having 
special knowledge of the different branches of the 
subject, and a draft of the complete memorandum 
was discussed at the annual general meeting, the 
comments and criticisms then made being embodied 
in the pamphlet now issued. It is claimed, there- 
fore, with some justification, that the memorandum 
represents ** a consensus of the views of the members 
of the Institution...” The memorandum was com- 
pleted before the publication of the Scott and 


Uthwatt Reports; a fact which is significant, 
because there are points of resemblance which, 


otherwise, might be regarded as mere acquiescence 
in certain proposals of these reports. 

The scope of the memorandum is wide, and not all 
of it comes properly within the purview of an 
engineering journal. The suggested basis for plan- 
ning is that a ministerial department should lay 
down the general principles for the whole of Great 
Britain, dealing with policy, standards and what are 
termed “national details ’’—that communica- 
tions, zoning, and the supply of electricity, gas and 
water; but that local authorities should remain 
responsible for detailed planning, together with such 
allied matters as drainage, road making, bridge 
building and housing. It 
that a stage of regional planning should be intro- 
duced between these two spheres of control, ** to 
ensure in a given area a proper balance of space for 
habitation, industrial development,” etc. Of the 
two obvious methods of achieving this regional 
control—namely, an extension of local authorities’ 
boundaries so that a single local authority controls 
a regional area, or a statutory obligation on local 
authorities within a particular region to collaborate 
in the preparation of a unified scheme—the memo- 
randum favours the latter as being a development 
of a system which, it is claimed, has worked well 
in the past, and as requiring less administrative 
reorganisation. It urged that community of 
interest and topographical considerations, rather 
than the boundaries of present local government 
areas, should determine the boundaries of regional 
schemes. On this basis, the memorandum is de- 
veloped in the form of separate reports covering 
enabling legislation; national and regional com- 
munications ; the redevelopment of built-up areas ; 
the establishment of satelite towns; the establish- 
ment of new industries in existing towns; regional 
drainage ; water supplies ; and desirable standards 
governing buildings, industrial development, etc. 

The proposed form of the enabling legislation need 
not be considered in detail, as the main feature— 


is, 


is suggested, however, 


is 


' the central control by a Minister specifically charged 
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with that duty—has been accepted already in 
principle by the Government. It is proposed that 
|the regional schemes shall be prepared and ad 
ministered by Statutory Joint Committees consist 
ing of representatives of local authorities, together 
| with industrial and labour representatives; and 
| the local schemes, on the present basis, but by a 
simplified procedure. Regional Joint Boards ar 
the suggested means of controlling such services 
}as the supply of gas and water, land drainage, and 
| sewage disposal, and of co-ordinating the operations 
of hospitals and other public institutions; but 
| electricity supply, it is considered, should be organ 
ised on a national basis. 

On the subject of communications, the memoran 
dum observes that, though the trend of much road 
and railway legislation has been to hamper road 
traftic in the interests of the railway, this has not 
resulted in any great improvement in railway services 

(or finances; and urges that any future assistance 
to the railways should be provided without restrict 
ing other forms of transport. For many purposes, 
railways are admitted to be still the best form of 
transport, but they suffer from a lack of flexibility, 
and it is expected, therefore, that future develop 
ments in communications must be on the roads, 
which should be planned with that object in view, 
some relief of congestion being sought by a more 
The provision of motorways 
is regarded as 


general use of canals. 

roads restricted to motor traffic 
one of the most important matters for considera 
tion, and a reproduction of the plan prepared in 
1938 by the County Surveyors Society, covering 
England, with extensions into Scotland as far as 
Glasgow and into South Wales as far as Swansea, is 
included in the memorandum. The need for better 
road between large towns and adjacent 
| aerodromes is particularly stressed. 

In connection with the of 
industries in existing towns, either in the course of 
new developments or as part of a policy of dispersal, 
the need is emphasised for co-ordination with in 
dustries already established and the point is made 
that, while an available supply of labour is of prime 
importance, “dwellers in depressed areas should 
not be uprooted and transported to strange sur 


access 


establishment new 


roundings ""—a procedure which is stigmatised as 
‘a policy of despair.”” In the opinion of the com 
pilers of the memorandum, the problem is capable 
of solution by proper distribution of industry ; a 
| view which will be shared by many, though there 
are other factors involved, more especially those 
associated with the character of the labour available 
fand the need in cases, between 
transferring those unemployed to other districts 
where they can work at their own trades or inducing 
them to take up some new form of employment. 
The location of the heavy industries, in particular, 
is by no means so fortuitous as this generai state- 
ment might appear to imply, and the trade unions 
would have something to say to proposals involving 


to choose, some 


| wholesale transfers of their membership either to 


other districts or to other occupations. 

The sections of the memorandum dealing with 
drainage and with water supply are comparatively 
short and their general tenour is towards a simpli- 
fication of the present methods of administration 
and development. The recommendation is made 
that there should be a comprehensive investigation 
of all water resources, above and below ground. 
Still more joint boards are proposed for the control 
of streams outside the jurisdiction of the existing 
Catchment Boards, for the planning of sewerage 
schemes, the extension of sewage purification, the 
operation of the Pollution of Rivers Acts, etc., ete. 
This leaning towards joint boards is one of the most 
prominent features of the memorandum, and one 
which, perhaps, invites a certain amount of criticism. 
In very many cases, there is a tendency for boards 
and committees to reflect the personality of some 
one individual or to allow rather too free a hand 
to the officers responsible for implementing their 
decisions to suggest or, at least, to interpret them 
in detail. The principle of joint action is excellent 
in theory, but it should not be permitted to develop 
into a dictatorship of permanent officials ; a possi- 


| bility which is inherent in most of the planning 


schemes hitherto brought forward and which needs 
to be guarded against with care and firmness. 
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NOTES. 


THe New Year Hownovrs List. 

THE labours of engineers and scientists in connec- 
tion with the war effort, we are glad to note, have 
earned recognition in the New Year Honours List, 
published on Friday, January 1. To all of these 
gentlemen we offer our congratulations. Knight- ! 
hoods have been conferred upon Mr. Alexander 





Dunbar, Controller General, Ministry of Aircraft 
Production ; Professor A. C. G. Egerton, M.A., | 
F.R.S., Professor of Chemical Technology, Imperial 
College of Science and Technology and Joint Secre- | 
tary, Royal Society; Mr. Summers Hunter, 
M.1.Mar.E., M.I.N.A., managing director, North 
Eastern Marine Engineering Company (1938), | 
Limited, and Regional Director (Merchant Ship- | 
building and Repairs), North-East England; Mr. | 
R. 1. Metcalfe, Director, Tanker Division, Ministry 
of War Transport; Mr. W. Murray Morrison, | 
M.Inst.C.E., M.1.E.E., F.Inst.Met., vice-chairman 
and managing director, British Aluminium Company, | 
Limited ; Mr. G. H. Nelson, M.I.E.E., chairman and 
managing director, English Electric Company, | 
Limited; Mr. W. A. Stanier, M.I.Mech.E., Chief | 
Mechanical Engineer, L.M.S. Rly.; and Mr. A. B. | 
Winder, director and general manager, English 
Steel Corporation, Limited. The distinction of 
(;.B.E. has been conferred upon Sir Henry H. Dale, | 
C.B.E., M.A., F.R.S., President of the Royal 
Society, and upon Colonel Sir W. Charles Wright, 
Bart., K.B.E., lately Controller, Iron and Steel, 
Ministry of Supply, who, as stated on page 28 of 
this issue, has returned to the Control. Sir Amos L. 
Ayre, O.B.E., M.1.N.A., Director, Merchant Ship- 
building, Admiralty, has been made a K.B.E., and 
among recipients of the C.B.E. are Mr. A. Belch, 
acting chairman, Shipbuilding Conference ; Dr. J. 
Montgomerie, M.1.N.A., Chief Ship Surveyor, Lloyd’s 
Register of Shipping ; Mr. P. J. Robinson, M.Eng., 
M.I.E.E., City Electrical Engineer, Liverpool ; 


Engineer Rear-Admiral R. D. Nelson (retd.), and | 
Engineer’ Captain A. L. Thomson, R.N. (retd.). | 
Engineer Rear-Admiral G. G. P. Burt has been | 


made a Companion of the Bath and Mr. D. Yates, | 
M.C., B.E., metallurgist, South Australia, a Com- | 
panion of the Order of St. Michael and St. George. | 
Colonel (T./Brig.) E. McGuinness, R.A.O.C., Diree- | 
tor of Mechanisation and Master-General of the | 
Ordnance Branch, G.H.Q., India ; Mr. E. Ingoldby, | 
Chief Controller of Standardisation, Railway Board, 
India, and Mr. R. T. Jones, M.Inst.C.E., Chief 
Engineer, Public Works, Buildings and Roads 
Branch, Punjab, become Companions of the Order 
of the Indian Empire. The O.B.E. has been con- 
ferred upon Mr. D. C. Bailey, Experimental Bridg- 
ing Establishment, Ministry of Supply ; Mr. C. E. 
Boast, M.inst.C.E., Borough Engineer, Croydon ; 


Dr. C. Dannatt, M.I.E.E., Metropolitan-Vickers 
Electrical Company, Limited; Mr. G. Evetts, 
M.Inst.C.E., M.1.Mech.E., Ministry of Fuel and 
Power; Mr. T. Gammon, M.1.Mech.E., Vickers- 
Armstrongs Limited; Mr. J. Ramsay Gebbie, | 
managing director, William Doxford and Sons, | 
Limited; Mr. G. E. G. Gilfillan, M.I.Mech.E., 
English Steel Corporation, Limited; Mr. E. T. | 


Jones, F.R.Ae.S., Experimental Establishment, 
Ministry of Aircraft Production ; Mr. D. M. McLach- 
lan, M.B.E., shipyard manager, Fairfield Shipbuild- 
ing and Engineering Company, Limited; Mr. R. 
Smeaton, general manager, Silley Cox and Company, 
Limited ; and Mr. P. H. Wilson, M.1.Mech.E., Stan- 
ton [ron Works Company, Limited. Among those 
to receive the M.B.E. are Mr. F. J. Bates, Birming- | 
ham Small Arms (Tools), Limited; Mr. G. Bentley. 
tyre-mill manager, Steel, Peech and Tozer, Limited ; 
Mr. D. C. Black, chief draughtsman, Caledon Ship- 
building and Engineering Company, Limited ; Mr. | 
J. Black, North British Locomotive Company, | 
Limited ; Mr. F.C. Bray, Fairey Aviation Company, | 
Limited ; Mr. A. L. Chilcot, A.M.I.E.E., Ferranti, | 
Limited ; Mr. H. I. F. Evernden, M.I.Mech.E., Rolls 
Royce, Limited; Mr. E. C. 8S. Megaw, B.Sc., | 
A.M.I.E.E., General Electric Company, Limited ; | 
Mr. H. Shand, director, G. A. Harvey and Company, | 
Limited; Mr. J. Whyte, Yarrow and Company, | 
Limited ; and Mr. W. Wood, Cammell Laird and 
Company, Limited. 
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A PIONEER OF THE LOCOMOTIVE. 


In the group of pioneers to whom the world owed 
the introduction of the steam locomotive and the 
iron railroad an honourable place is taken by the 
colliery owner William Hedley, who was born at 
Newburn, on the Tyne, on July 13, 1779, and died 
at Burnhopeside Hall, near Lanchester, Co. Dur- 
ham, on January 9, a century ago. Though 
Hedley cannot be claimed as an eminent engineer, 
he made experiments to show that locomotives 
could operate successfully on smooth rails, and 
supervised the building of some of the earliest 
locomotives, among which was the famous *‘ Puffing 
Billy,’ now preserved in the Science Museum, South 
Kensington, and illustrated and fully described in 
one of the Museum catalogues. The Museum also 
possesses Hedley’s experimental model for testing 
adhesion, made prior to his full-scale trials with 
horse wagons, or “‘ dillies.”” Hedley was 32 when 
he made these experiments and at the time was 
“viewer” of Wylam Colliery, owned by the pro- 


gressive Christopher Blackett. Wylam is about 
eight miles west of Neweastle-upon-Tyne and 


from the colliery the coal was conveyed past New- 
burn to the staithes at Lemington, a distance of 
about five miles, where it was shipped. For some 
years, Blackett had been seeking for a better means 
of transport than horse-drawn wagons running on 
wooden rails and, in 1804, had had a locomotive 
built at Gateshead to Trevithick’s design. 
ing to Dickinson and Titley’s Richard Trevithick 
(1934), in which a reproduction of Trevithick’s 
drawing is given, the engine was never put into 
service. Hedley’s experiments of 1811, however, 
led to the construction of the * Puffing Billy,” 
Hedley being assisted by the engine-wright Jonathan 
Foster and Timothy Hackworth (1786-1850) who 
was a native of Wylam. The date of its construc- 
tion is usually given as 1813. As it now stands 
in the Museum, it is an object of great interest, 
but it is probable that it has undergone many 
alterations. A sister engine, the ‘“‘Wylam Dilly ” 
is preserved in the Royal Scottish Museum at Edin- 
burgh. In” 1813, Hedley took out a patent for 


|smooth wheels and rails, and he is credited with 


having been an early user of the exhaust blast up 
How long he remained at Wylam 
is not stated. By 1824, he had become connected 
with other collieries and from that time he either 
worked or owned a succession of mines ; Crow Trees, 
South Moor, Holmside, Craghead and Coxhoe in 
Durham, and Callerton in Northumberland, and 
some of these mines passed to his sons. He con- 
cerned himself with the improvement of the carriage 
of coal on the Tyne, the Wear and the Tees, and 
also with the Clarence Railway, designed to serve 
the South Durham district. His own views on his 
share in railway development were stated in 1836 
after a lecture had been given by Dr. Lardner at 
the Literary and Philosophical Society of Newcastle, 


in which Lardner had referred to Stephenson as | 


the “father”’ of the locomotive. Writing from 
Shield Row, near South Moor Colliery, on December 
10, 1836, Hedley referred to the ideas of Trevithick 
and Vivian, to Blenkinsop’s rack-rail locomotive, to 
W. and E. Chapman’s chain railway, to Brunton 
movable legs, to his own experiments on adhesion, 
and to the construction of the locomotives at 
Wylam. He ended his letter thus: ‘‘ In conclusion, 
I beg to say, 1 am the individual who established 
the principle of locomotion by the friction or adhe- 
sion of the wheels upon the rails; and further it 
was the engines on the Wylam Railroad that estab- 
lished the character of the locomotive engine in 
this district, as an efficient, and as put in competition 
with horses in the conveying of coal-waggons, an 
economical prime mover. After this statement, and 
which can be verified by many professional men in 
the district I trust you will see the propriety in 
your future lectures of not designating Mr. Stephen- 
son the * Father of the Locomotive Engine.’ ” 
may be taken that his claims were justified ; cer- 
tainly, they were never contradicted by his contem- 
poraries. While his work alone would-have given 


Wylam a place in engineering history, it may be 
recalled that Stephenson himself was born in the 
village. Hedley is buried in the family vault at 
Newburn, not far away. 





Accord- | 


It | 


| THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Concluded from page 16.) 


WE conclude below our report of the combined 
discussion on the two papers presented at the meet- 
ing of the Institution of Mechanical Engineers held 
in London on Friday, December 18, 1942 ; namely, 
‘“* The First Gas Turbine Locomotive,” by Dr. Adolf 
Meyer, and “A New Rotary Compressor,” by Mr. 
A. J. R. Lysholm. As previously stated, Mr. 
| M. G. S. Swallow presented Dr. Meyer’s paper, and 
Mr. P. H. N. Ulander, Mr. Lysholm’s, neither author 
| being able to attend the meeting. 
| Mr. H. O. Farmer, referring to that part of the 
| paper in which the author compared his gas-turbine 
|locomotive with the Diesel-electric locomotive, 
| observed that, in Fig. 4, the overall length of the 
| gas-turbine locomotive was given as 55 ft. and the 
| height as 14 ft., but when it was compared with the 
| Diesel-electric locomotive in Fig. 14 it had shrunk 

to a length of 53 ft. and a height of 13 ft. His main 
point had been dealt with already in the course of 
the discussion ; it concerned the life of the turbine 
| and, he thought, should be emphasised, because the 
curves in Fig. 15 were misleading. Creep stresses 
were generally quoted as 0-1 per cent. per 1,000 
hours, but, if that were the rate of creep for the 
curves given in Fig. 15, the materials did indicate a 
| very considerable step forward. One matter which 
had not been raised was the cost of lubricating oil. 
In the case of a Diesel engine, such as would be used 
\for a locomotive like the one in question, the 
lubricating-oil consumption would be about 1 per 
cent. of the fuel consumption ; certainly not more. 
He also thought that it was fair to take the cost of 
| lubricating oil as about 15 times that of fuel oil. 
Therefore, the figure of 20 to 30, given as the lubrica- 
|tion costs of the Diesel-electric engine as a per- 
centage of fuel costs, was far too high. Was it 
| necessary, in the case of the gas turbine, to use a 
|lubricating oil such as was used with a steam 
turbine, which was about the most expensive type of 
|lubricating oil on the market? He also ques- 
| tioned the relative weights given in the section of 
| the paper dealing with a comparison between a gas- 
turbine locomotive and a Diesel-electric locomotive 
‘of equal power. The electric generators of the 
Diesel-electric set and the gas-turbine set would be 
about the same. They might run at between 800 
| r.p.m. and 900 r.p.m., but the reduction gear for the 
turbine drive would certainly weigh more than that 
| for the Diesel drive. The weight of the Diesel plant 
was given as 26 tons, as against 23-7 tons for the 
| thermal part of the gas-turbine locomotive, and he 
did not understand how the weight of the mechanical 
| part of the Diesel-electric set could be as much as 
50 tons. He thought it would be found that the gas 
|turbine had one very great advantage over the 
Diesel engine, assuming that they were equally 
reliable, namely, that it could burn a heavy fuel. 
It had to be admitted that the high-speed Diesel 
engine was not at present a reliable engine when it 
was using a boiler fuel. 

Dr. G. V. Lomonossoff said it gave him great 
| pleasure to take part in the discussion on Dr. Meyer's 
| paper, because he had been interested for many years 
| in the problem of the gas-turbine locomotive and also 

had been connected with the Brown, Boveri Com- 
|pany. His first Diesel locomotive had been built in 
collaboration with that company. In Russia, the 
| first gas turbine had been built by General Kuzmin- 
| ski in 1887, and, in 1922, Professor Schelest had tried 
|to apply a similar turbine to the locomotive. The 
attempt had been made in this country in 1923 to 
1926, but had had no success. Both General 
| Kuzminski and Professor Schelest experienced the 
same difficulty as Dr. Meyer, namely, very high 
temperatures in the combustion chamber, and in 
order to decrease them they had mixed water with 
the gases. Dr. Meyer had chosen another method, 
namely, increasing greatly the excess of air. As a 
result, 75 per cent. of the output of his turbine was 
|absorbed by the compressor. Consequently, the 
overall efficiency of his locomotive could not exceed 
T, —T, 





T,—T 
(1 — 0-75) ¥, = 0°25 7 where Y, 





1 1 
was the efficiency of the ideal Carnot engine. Dr. 








Meyer gave for T,, 1,100 deg. F. (590 deg. C.). 
Assuming that T, was about 100 deg. C. (212 deg. F.), 
the following equations were obtained : 
T,—T, 590 — 100 

T, 590+ 273 
In other words, the efficiency of the locomotive in 
question could not exceed 14 per cent., and in reality 
must inevitably be much less. All the author’s hopes 
were based on the utilisation of exhaust gases in the 
air heater, but heating air by dirty gases was a very 
doubtful operation. The lack of success of Diesel 
locomotives with pneumatic transmission was due 
to that fact. The author's figures entirely con- 
firmed this conclusion. 


0-142 





0-57 and 0-25 x 0-57 


According to Table III, in Appendix I, of the 
paper, the road tests gave the following values for 
the overall efficiency :— 


No. 1. No. 2. No. 3. 
Eff. at generator coupling ( Y'9) 12-0 9-8 9-1 
Eff. at rails (0-95 Yy) 11-4 9-3 9-6 


These were no better than for modern steam loco- 
motives with superheaters and feed-water heaters. 
According to Fig. 12, at 100 deg. F. and higher the 
results would be still worse. In waterless districts 
of Asia, Africa and Australia, where locomotives 
using no water had a special value, temperatures of 
about 130 deg. F. were not uncommon. The author 
assumed that Diesel locomotives used much more 
expensive oil, but, in Russia, Diesel and steam 
locomotives used the same oil. For Diesel engines, 
it was necessary to filter the oil more carefully. 

Mr. M. G. S. Swallow, in replying to the discussion, 
said that, although he knew something about the 
gas-turbine locomotive, he did not claim to be an 
expert on it, and he did not think it would be fair 
for him to reply to the discussion on Dr. Meyer's 
behalf without first communicating with Dr. Meyer. 
There were, however, a few points to which he 
could reply. Mr. Stanier had raised the question 
of the control gear and its reliability. He could 
assure Mr. Stanier that the type of control gear in | 
question had been in operation since about 1913 
or 1914 on steam turbines, and that it was entirely 
reliable. The pressure was not excessive ; pressures 
up to 90 lb. per square inch might be used on the 
oil circuit. The control gear had the great advan- 
tage that if the oil pressure failed the whole appa- | 
ratus shut down and there was no danger. Dr. 
Smith had referred to the creep tests. The condi- 
tions were that the test piece was loaded during | 
42 hours; the creep rate measured between the 
17th and 24th hours must not exceed 0-001 per cent. 


a On > De ent e ion. | 
i00,000 Pet hour, and the permanent elongation, 


unloaded after 45 hours, must not exceed 0-2 per | 
cent. That was the test on which the curves given 
in the paper were based. He appreciated the | 
historical notes on the Heilmann locomotive, given 
by Mr. Hirst. He remembered carrying out the | 
tests on the motors and generators of that loco- | 
motive when he was a lad working in the shops of | 
Messrs. Brown, Boveri and Company at Baden, 
but he did not think there was anyone there now | 
who remembered the locomotive. He would refer | 


Mr. Robinson to the tests carried out by Dr. Stodola | only, or extend to first-floor level. That at Great 


in 1939 on a 4,000-kW gas-turbine set,* and thought 
that he would find there the figures which he 
required to make his comparisons at the various 
loads and pressures. 








AGE Liwirs ror NAVAL CADETSHIPS AND ROYAL 
MARINE APPOINTMENTS.—On account of the recent 
decision to call up boys of 18, the Secretary of the 
Admiralty announces that, from the October, 1943, 
Navy entrance examination, the upper age limit for 
candidates will be reduced to 18 for special entry cadet- 
ships, R.N. (executive, engineer and accountant branches) 
and 18 years and 6 months for first appointments in the 
Royal Marines. To be eligible for this examination as a 
cadet (special entry) a candidate must be 17 years and 
not have reached 18 on January 1, 1944. For a first 
appointment in the Royal Marines a candidate must be 
174 and not have reached 18} years on January 1, 1944. 
The portion of the year will be reckoned by calendar 
months. 








* “Load Tests of a 4,000-kW Combustion Turbine 
Set,”’ by Professor Dr. A. Stodola. ENGINEERING, vol. | 
149, page 1 (1940). 


SUFFOLK WINDMILLS: PART II.— 
TOWER MILLS.* 


By Rex Wares, M.I.Mech.E. 


Tue tower mills of Suffolk, like the post mills which 
were the subject of Part I of this paper,t suffered heavily 
between 1926 and 1939. In 1926, there were 25 
“smock ”’ mills, i.e., mills with wooden towers, 


still 
standing, of which ten were at work ; in 1939, only one 
was at work, one was preserved and six had been 
demolished. Of brick tower mills, there were 23 stand- 
ing in 1926, of which 11 were at work. In 1939, two 
were at work, one was preserved and one had been 
demolished. In Tables I and II, smock and tower 
mills have been kept separate, but thereafter they will 
be treated as one type. Of 48 smock and tower mills 
standing and 21 working in 1926, only 3 were at work 
in 1939, while, of 43 post mills, 11 were still at work. 
Wooden smock mill towers have a brick base which 
may be as much as 30 in. thick and a few feet high 


TABLE I.—Suffolk Smock Mills. 





| boards. 


| ing varies. 
| with a vertical post in the centre of each flat and no} 
| diagonal. At Chattisham, there is a curious sub- | 


1926 1939 
Alderton | Working Derelict 
Bradfield St. George | Derelict } ; 
Brettenham Working | om 
Great Bricett Power driven Power driven 
Blythburgh | Derelict Demolished 
Chattisham ns Derelict 
Cowlinge | 99 
Crowfield : o 
Dalham | Working | Preserved 
Drinkstone Power driven Power driven 
Freckenham .. ..| Working | Derelict. 
Fornham St. Martin Derelict .-| Demolished 
Grundisburgh. . Working a | - 

| “mock ” mill | 

Laxfield Power driven Power driven 


Newmarket Working 
Palgrave 


Peasenhall 


| Demolished 


Power driven Power driven. 


Redisham : Working Demolished 
Rushmere St. Andrew ” - 
Stanton 4 ws Derelict. 
Gt. Thurlow .. Derelict - 

Little Thurlow A house A house. 
Walton Derelict Derelict. 
Wangford Working Demolished 
Westleton A house A house. 
Wortham Working | Working. 





TABLE II.—Suffolk Tower Mills.§ 





1926. 1939. 


Aldeburgh Workshop Workshop 
Bardwell Derelict Derelict 
Barnham Working = 
Gt. Bradley Derelict 
Bramfield ; oa 
Blundeston | . A house 
Buxhall Working Derelict 
Cariton |} Powerdrivenanda| Power driven and a 
water tower water tower 
Debenham | Working Derelict 
Framlingham Derelict Demolished 
Gislingham Working = 
Haverhill I ‘ Derelict 
Haverhill Il Derelict a 
Kedington re 
Lound Working Working 
Pakenham - 
Rattlesden Derelict 


Thelnetham 


Wrentham Power driven Power driven 


Wood bridge's ‘But- Working Preserved 
trum’s 
Woodbridge Tricker’s | Derelict Derelict. 


| 





§ Empty towers, or those partly pulled down, are omitted 


Briscett split during the Colchester earthquake of 
1884 and was strengthened with iron bands. Great 
Bricett, Drinkstone, Freckenham and Wortham mills 
are plastered inside ; this seems to be an additional and 
effective precaution against the rotting of weather- 


. 


JAN. 


is at Debenham, tapering from 23 ft. in diameter at the 
base to 14 ft. in diameter at the curb, and 60 ft. high 
over the top of the cap. Haverhill is 2 ft. higher, but 
the tower tapers from 23 ft. at the base to 12 ft. at the 
curb where the brickwork is 14} in. thick. The 
smallest is at Rattlesden, 14 rt. at the base to 6 ft. 6 in 
at the curb and 47 ft. 6 in. over the cap. The roller 
mill which stands beside it incorporates part ot an older 
tower mill, which must have been very large ; it drove 
six pairs of stones. Both Wangford and Buxhall mills 
had cast-iron columns supporting the ground and first 
floors and both had stages round their towers. Buxhall 
has walls 34 in. thick at the base, which formed part 
of a smock mill on the same site, while Drinkstone has a 
basement 4 ft. deep and brickwork for the first 7 ft. 6 in 
of the tower, which was originally part of a horse mill. 
The top floor of a tower mill, just below the curb, is 
known as the “ dust floor’ and, as its name implies, 
serves to keep out dust; the next floor down is usually 
the * bin floor,”’ in which the grain is stored prior to 
grinding; below this is the “ stone floor,”’ where the 
| grinding is done and below this again is the “ meal 
| floor,’’ where the meal is received and bagged. 

The cap of the mill turns on the stationary tower. 
Cap shapes are the most characteristic features of 
| tower mills ; in Suffolk, no one shape can be said to be 
| typical and the types may be reduced to four, namely, 

the conical, the ogee, the dome and the boat-shaped. 
With the exception of Alderton, the conical type is 
confined to West Suffolk and ranges in size from 15 ft. in 
diameter and 10 ft. 6 in. high at Bardwell and Dalham, 
10 ft. 6 in. in diameter, excluding the rear gable, and 
10 ft. high at Alderton. The ogee type has horizontal 
boarding instead of the vertical boarding usual in 
Lincolnshire and the North East, and varies in size 
from 14 ft. 6 in. in diameter and 9 ft. high at Buttrum’s 
mill, Woodbridge, to 12 ft. 6 in. in diameter and 6 ft. 
high at Peasenhall. Round and dome shaped caps are 
mostly boarded horizontally, though Haverhill has 
vertical boards. They vary in size from those on 
Bradfield St. George and Buxhall mills, both 17 ft. 6 in. 
in diameter and 9 ft. 6 in. and 14 ft. high, respectively, to 
| Rattlesden, 10 ft. in diameter and 8 ft. high. Boat- 
shaped caps are the most numerous and vary from the 
Dutch-looking cap at Freckenham to the Norfolk 
type at Lound, which is probably the best-shaped, 
| aerodynamically. The largest caps are at Great 
| Bricett and Tricker’s mill, Woodbridge, both 16 ft 
by 16 ft. and 10 ft. high; the smallest is at Frecken- 
ham, 12 ft. by 12 ft., and 9 ft. high. About a third of 
| the caps have a gallery round them, useful for painting 
| and access to the sails, but bad for airflow ; several are 
|covered with canvas and painted, as at Pakenham, 
while Great Thurlow’s cap is plastered inside. The two 
parallel beams on either side of the cap frame, known as 
“ sheers,” usually extend behind the cap and support 
| the “fan stage.” The fantail is the usual form of 
winding gear to turn the cap of the mill into the wind, 
| and it is probable that the majority of the mills were 
built with this device, about equal numbers of the mills 
having six and eight vanes in the fantail. Drinkstone 
| and Great Bradley mills had hand chains, passing over 
a pulley at the back of the cap and operated from the 
ground to turn the cap, and at Freckenham a braced 
tail-pole was used, with a hand winch on the lower 
end. The cap was turned by hitching a chain from the 
winch successively to one of a number of small posts. 

The curbs, on which the caps turn, are of three kinds : 
** dead,” in which the cap turns on blocks fixed to the 
underside of the cap and running on an iron-shod track 
on top of the curb; “live,” in which rollers take the 
place of blocks ; and “* shot,” in which an independent 
ring of rollers runs between iron tracks on the top of the 
curb and the bottom of the cap. The only examples 
of the latter construction are at Dalham and Great 
Thurlow mills, both on the Cambridgeshire border. 
The cap is centred by “ truck wheels,” attached to the 
cap frame and running on vertical axes against the 
inside of the curb. At Haverhill, the ten rollers on 








Horizontal weather-boarding is the rule. 


of the normal eight, had a ten-sided tower tapering | 


| from 20 ft. across at the basef to 12 ft. 6 in. at the| 


“eurb,” on which the cap turns, and was 50 ft. high 
to the top of the cap. Bradfield St. George is 22 ft. 
across the base, 15 ft. diameter at the curb and 48 ft. | 
high. The smallest is Crowfield, tapering from 14 ft. 
9 in. to 6 ft. 6 in., and 34 ft. high. The style of fram- | 
At Wortham, the corner posts are of deal, 


frame, 30 in. below the curb, where the batter or taper | 
of the tower ends; the framing above consists only of | 
vertical studs and the tops of the corner posts. 
All the tower mills are of brick. The largest tower 





* Paper read at a meeting of the Newcomen Society, 
held in London on November 11, 1942. Abridged. 

t See ENGINEERING, vol. 152, pages 443 and 464 (1941). | 
Inside measurements are given throughout. 


+ 
+ 





’ sails, cloth-spread, but Drinkstone had two common 


which the cap turns are grooved and run on a rail, 


| thus helping the nine truck wheels to centre the cap. 
| The largest smock mill was at Wangford, which instead | At Freckenham, wood blocks take the place of truck 


wheels; at Alderton, the wheels run below a flange 
which acts as a keep to prevent the cap being blown off ; 
and at Tricker’s mill, Woodbridge, they run on the 
outside of the curb—a very unusual arrangement. 
The winding gear drives the cap round by means of a 
geared rack fixed to the curb, and this may be on the 
top outside the roller track, as at Alderton, the most 
usual arrangement; on the top inside the track, 
either facing upwards, as at Chattisham, or inwards 
as at Tricker’s mill, Woodbridge ; at the side of and 
inside the curb, as at Dalham; or at the side of and 
outside the curb, as at Drinkstone, which has a wooden 
rack. In all these cases, a spur pinion gears with the 
rack, except at Great Thurlow and Gazeley mills, where 


| the rack is outside at the side and gears with an iron 


worm, and at Wortham, where it is on top on the out- 
side and gears with a wooden worm. 
None of the mills under review had four ** common 


’ 
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Fie. 3. 


and two “spring” sails, in which the shutters are 
controlled by springs, while Brettenham and Frecken- 
ham mills had two common and two “ patent ”’ sails, 
with the shutters controlled by weights. At one time, 
this arrangement was used at Gislingham, though 
latterly it worked with four patent sails. Double- 
shuttered sails were the rule and the front striking irons 
were of the normal variety, with only minor variations. 

Right-handed,”’ or anti-clockwise, is the most usual 
direction of rotation, but Freckenham, Newmarket and 
Great Thurlow mills, all on the Cambridgeshire border, 
ran “ left-handed,” or clockwise, when viewed from 
the front. The span of sails varies considerably and 
can be roughly compared by the number of vanes from 
centre to tip, which have an average pitch of 12 in., 
irrespective of width. 


the “sail bars,” but the Buxhall sails had 33 vanes 
and those at Redisham 21, while the miniature smock 


mill at Grundisburgh (a “ mock” mill, built as a} 


hobby) had only 15. The “ stocks,” which carry the 
sails, also vary considerably in size. A typical case is 
Pakenham, with 27 vanes and stocks 60 ft. long, 
tapering from 11 in. by 12 in. at the centre to 6} in. 
by 5 in. at each end. Those at Buxhall were 13 in. 
square at the centre and 55 ft. long, while the sails 
spanned 80 ft. 

The majority of “striking gears” for patent sails 
consist of a rack at the end of the “ striking rod,” the 
latter passing through the “ windshaft ’’ carrying the 
sails. This rack is moved axially by a pinion mounted 
on the same spindle as a chain wheel, over which 
the endless “ striking chain,’’ carrying weights, hangs 
down to ground level; but Freckenham, Newmarket 
and Great and Little Thurlow mills had a rocking lever 
instead of a chain wheel, and Great Thurlow had a 








The most usual numbers were | 
24, 27, and 30, with three to a “* bay,” or space between 
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lever and safety catch to keep the vanes from being 
| closed (or “ striking on ’’) if the mill was “‘ tail-winded.” 
| Alderton has a T-bar on the end of the striking rod, 
| with a rack at each side running on guides, and a 
double-grooved chain wheel on the spindle carrying the 
| pinions. Buttrum’s mill, Woodbridge, has the same 
arrangement, but the racks project forwards, inside 
the cap, and run on rollers, while the striking chain was 
operated from inside the mill only. Buxhall was the 
only tower mill besides one at Rattlesden, long since 
demolished, to have Catchpole’s sails or ‘‘ sky-scrapers,” 
as they were called in that locality, and these were 
removed in 1929. They are shown in place in Fig. 1. 

Suffolk possessed two of the four mills to be fitted 
with annular sails. These were the smock mills at 
Boxford, near Nayland, now gone, and the tower mill 
at Haverhill, now derelict, which is illustrated in Fig. 2 
herewith; Figs. 3 and 4 show the striking gear. 
The others were post mills at Feltwell, just over 
the border in Norfolk, and at Rotwell in Essex, 
and these too have gone. The Boxford mill was 
| built in 1841 and fitted with an annular sail in 
| 1861; this was blown off in 1881 and the mill was 
run with four patent sails until 1901. The annular sail 
;had eight arms and 120 shutters, and, in addition, 
| four small double-shuttered patent sails of three bays, 
| projecting from alternate arms. A small platform, at 
| third-floor level, afforded access to the shutters. 

The Haverhill mill was built about 1860, on the site 
of a post mill. The sail is 50 ft. in diameter with 120 
shutters, tapering from 12} in. to 14} in. by 60 in., 
of wood, canvas covered and mounted in between two 
angle-iron rings. The mill is 62 ft. high to the top of 
the cap, which has a gallery. There is a stage round 
the tower at fourth-floor level, and a small projecting 
platform in addition, at a slightly lower level, from 





| which the shutters could be reached. The eight wooden 
arms carrying the wheel, 74 in. by 6 in. at their inner 
ends, are bolted into the channel-sectioned arms of an 
iron ‘“‘ cross,” fixed to the end of the iron windshaft. 
They are braced with light iron tension rods, from a 
point just inside the inner shutter ring to a wrought- 
iron ring mounted on eight studs projecting from the 
| inner ends of the arms. In addition, they are braced 
to each other with similar rods from the points where 
the radial stays are bolted to them. Four rods, con- 
nected to the front of the striking rod by a spider 
coupling and operated through bell-cranks, run along 
alternate arms to bell-cranks fixed to the arms approxi- 
mately at the centre line of the shutters. To these bell- 
cranks are fixed spring-loaded rods which operate the 
circumferential striking rod, made of flat iron bar and 
built in sections, which actuates the shutters through a 
crank placed centrally on each. The striking gear was 
operated from inside the mill, and a large centrifugal 
governor in the cap was apparently used for the auto- 
matic regulation of the shutters. The sails at Boxford 
differed from those at Haverhill in having a third ring, 
of a smaller diameter than those carrying the shutters, 
to stay the arms, and radial stays in the spaces between 
the arms. 





| 
(To be continued.) 





LABOUR NOTES. 
| AN emergency delegate conference of the Associated 
| Society of Locomotive Engineers and Firemen dis- 
| cussed the recent wages award of the Railway Staff 
| National Tribunal in London on Wednesday and 
| Thursday last week. On the second day, the following 
| motion was adopted by 49 votes to 10: “‘ This delegate 
conference, representing 90 per cent. of the organised 
drivers, firemen, cleaners and motormen employed on 
| the main-line railways of the country, after due con- 
| sideration of the award of the Railway Staff National 
| Tribunal, desires to register its indignation, and protests 
at the nature of that decision. The conference recog- 
| nises that the tribunal has, by its decision, perpetuated 
| and aggravated what must now be described as a grave 
| injustice to the staffs concerned. It cannot believe 
| that any such policy is approved by the Ministers of 
| Labour and War Transport and, therefore, decides that 
an immediate approach should be made to those 
| Ministers with a request that steps be taken by which 
negotiations can be re-opened with the Railway Exe- 
cutive Committee and adjustments made which will 
remove the injustices referred to.” 


Continuing, the resolution said :—‘* This conference 
pledges itself to do everything in its power to strengthen 
the country’s war effort at this critical stage. We 
expect, therefore, that this national loyalty will be 
respected by those responsible for the industrial peace 
of the country, and, because of our strong belief in the 
merits of our case, we are prepared to stand adjourned 
until Friday, January 15, on which date we shall 
assemble again to hear the result of the approaches to 
the responsible Government Ministers. We must, how- 
ever, give the grim reminder to all concerned that 
since the majority of the delegates have a strike man- 
date, we place the entire responsibility for future peace 
in the industry and the welfare of the country on the 
shoulders of those responsible for the unjust and 
insulting award.” ca a 

No final settlement was reached at the conference 
held on Tuesday between employers and employees 
in the engineering industry. The claim of the unions 
was for an all-round increase of lls. a week on basic 
rates; an addition of 33} per cent. on basic rates to 
all plain-time employees and the restoration of over- 
time rates, Sunday and night-shift rates to pre-1931 
standards. On behalf of the employers, Sir Alexander 
Ramsay put forward counter-proposals which were 
considered by the representatives of the unions during 
a mid-day interval and subsequently remitted for 
detailed consideration by a joint sub-committee of the 
| employers and the unions. 

' 








Further interesting figures relating to the weekly 
earnings in July last of 6,250,000 workpeople have 
been published by the Ministry of Labour and National 
Service. Industries not covered by the survey included 
agriculture, coal-mining, the railway service, shipping, 
the distributing trades, the catering trade, and domestic 
| service. Those covered by it were manufacturing 
| industries generally and some important non-manu- 
facturing industries. Average weekly earnings at 
July, 1942, were: Men, 111s. 5d.—an increase of 61-5 
per cent. as compared with October, 1938; youths 
and boys, 46s. 2d.—an increase of 77 per cent. ; women, 
| 54s. 2d.—an increase of 66-7 per cent.; and girls, 
30s. 3d.—an increase of 63-5 per cent. These figures 
|inelude all classes of wage earners—skilled, semi- 
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night- 
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overtime 


skilled and unskilled—and 
earnings, including piece-work, 
shitt payments. 


represent 
and 


The Ministry estimates that the average level of 
rates of wages for a full ordinary week’s work, exclusive 
of overtime, was about 24 per cent. higher in July last 
than in October, 1938. The difference between that 
figure and the increase of about 60 per cent. in earnings 
represents the net effect of fuller employment and 
longer hours of work, extensions of systems of payment 
by results, and changes in the proportions of men, boys, 
women and girls in the different industries. If the pro- 
portions of men, women and girls employed in 
the different industries had remained unchanged, the 
average increase in weekly earnings would have been 
about 53 per cent. for men, 69 per cent. for youths and 
51 per cent. for women, 59 per cent. for girls, 
2 to 53 per cent. for all workers combined. 


boys, 


be rvs, 
und 5 


The average percentage increases in the weekly 
earnings of men ranged trom about 25 in the paper, 


printing, ete., group of industries to over 70 in the 


metal, engineering, and shipbuilding group. Those 
for women in the same groups ranged from about 32 to 
over 80. The highest earnings were in the aircraft 
industry, where they averaged 147s. 5d. for men, 
54s. 2d. for youths and boys, 68s. 11d. for women and 
39s. 7d. for girls. The average for all workers in the 
industry was 116s, 2d. 


than 2.000.000 
industries, the 


According to official statistics, more 
women are now employed in war 
majority in engineering or allied trades. Mr. Charles 
Dukes, general secretary of the National Union of 
General and Municipal Workers, expressed the opinion, 
last week, that 1943 should see the trade union organisa- 
tion of women reach its peak. Their post-war con- 
ditions, he said, would largely depend on the standards 
they reach during the war, and the final phase of the 
development would be the organisation of the part- 


time workers. These must find their place in the 
trade unions, since they may become a permanent 
feature of post-war conditions. We shall not be 
able to afford idle hands,” he declared, “in the re 


construction period any more than we can afford them 


now.” It is estimated that the National Union of 
General and Municipal Workers has over 250,000 
women members and the Transport and General 


Workers’ Union over 300,000. 


In the course of a report on the health and welfare 
of women workers issued last week, through the 
Stationery Office, by the Select Committee on National 
Expenditure, it is stated that the estimated net increase 
in the number of women in industry (excluding Civil 
Defence) in the three years since mid-1939 is rather 
more than 1,500,000. Taking munitions and certain 
essential industries and services together, the figure 
1,900,000. The number of recruits having no previous 
experience of factory life is large, and there is a con- 
siderable percentage of married women with their own 
special problems. 


Is 


Except in the case of Royal Ordnance Factories, the 
Committee to say, and certain private under- 
takings, there has been no selective medical examina- 
tion before the intake of women into industry. Had 
the necessary medical staff been available, the Com- 
mittee would have strongly recommended careful medi 
cal examination before women are transferred to work 
away from home. They content themselves, however, 
with drawing attention to the waste of public money 
involved in the transfer to factories away from home 
of women not physically fitted for factory work, and 
urge the responsible Departments to do all in their 
power to prevent this happening. Women have shown, 
it is stated, that they can perform successfully much 
work previously considered unsuitable to them. 


go on 


The Review of the International Labour Office at 
Montreal states that some difficulty has been experi- 
in Australia in controlling the movement of 
labour, particularly of skilled tradesmen, from one 
undertaking to another. Despite the provision of the 
Man-Power Regulations that employees in protected 
undertakings must obtain permission before changing 
their employment, transfers without permission have 
been continually taking place. According to the 
Deputy-Director-General of Man Power in New South 
Wales, the Department intended now to police the 
vegulations strictly and breakers would be reported 
the Federal Ministry for prosecution. It was 
essential in the national interest, he said, that the 
mobility of labour in defence work should be strictly 
limited. For that reason, changes in employment were 


enced 


to 


not encouraged except where individual skill might 
be more usefully employed. 
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BRITISH MERCHANT SHIPBUILDING 


IN NORTH AMERICA, 1940-42*. 

By R. C. Tuompson, C.B.E., 
O.B.E., 

Ear.y in September, 1940, the authors were invited 
by the Admiralty to proceed to the United States as 
members of a Technical Merchant Shipbuilding Mission, 


M.A., and Harry Hunter, 
B.Se. 


Mr. Thompson being head of the Mission and Mr. 
Hunter the marine engineer member. The other 
members were Mr. Wm. Bennett, B.Se., Principal 


Surveyor of Lloyd’s Register of Shipping for the 
United States and Canada and Mr. J. 8. Heck, Prine ipal 
Engineer Surveyor of Lloyd's Regiate r, New York; 
and the secretary was Mr. R. R. Powell, an Assistant 
Secretary, Admiralty. Mr. John Robson, of the 
Department of Merchant Shipbuilding, Admiralty, 
joined the Mission in New York in February, 1941. 
The object of the Mission was to endeavour to obtain, 
at the earliest possible moment, the delivery of merchant 
tonnage from United States shipyards at the rate per 
annum of about 60 vessels of the tramp type, of about 
10,000 tons deadweight. It was hoped also to arrange 
for the Mission to investigate possibilities of merchant 
shipbuilding in Canada. 

We reached New York on October 3, and the first 
full meeting of the Mission took place in New York on 
October 4. After making various contacts in New 
York and Washington, we met Todd Shipyards Incor- 
porated, and found they were associated with a group 
of Pacific Coast civil engineering contractors known 
as Six Services Incorporated, headed by a Mr. Henry J. 
Kaiser ; jointly they owned the Seattle-Tacoma ship- 
yard. They offered to build ships for us, providing 
they had reciprocating engines and water-tube boilers 

Seotch boilers might be possible—and a specification 
generally to meet the special conditions. We also met 
representatives of other shipbuilding concerns, several 
of whom undertvok to look into the matter. We pro- 
ceeded to Ottawa, and met Hon. C. D. Howe, Minister 
of Munitions and Supply, and his Director of Ship- 
building, Mr. D. B. Carswell. Again it seemed that 
reciprocating engines were the only hope, and they 
could do Seotch boilers. We then commenced a general 
examination of the possibilities in Eastern Canada, 
after which we returned to New York, meeting various 
shipbuilders and prospective shipbuilders, and, on 
October 15, started a tour of the American continent, 
visiting existing shipyards and engine works, works 
which might build engines or boilers, and sites where 


shipyards could be built. Our journey took us to 
Mobile Ala., Pascagoula, New Orleans, Los Angeles, 
San Francisco, Portland, Oregon, Seattle, Tacoma, 


Vancouver, Victoria, B.C., Seattle, San Francisco, and 
back to New York on November 1. By this time, an 
association of Todd, Bath Ironworks, and the Kaiser 
group, and also Burrards, Canadian Vickers and Davie 
Shipbuildmg Company had undertaken to submit 
tenders. We finished up with three contracts for each 
yard, in each case one being for the yard, one for 30 
ships, and one being a guarantee contract signed by the 
respective stockholders. Contracts were on 
December 20, 1940, as between His Majesty's Govern- 
ment, represented by the British Purchasing Commis- 
sion, on the one hand, and Todd-Bath Iron Ship- 
building Corporation, Portland, Maine, and secondly, 
Todd-California Shipbuilding Corporation, Richmond, 
California, on the other, covering the building of the 
two shipyards and 30 ships at each yard in addition to 
guarantee contracts signed by the respective stock- 
holders. Shortly afterwards, orders for 26 vessels were 
placed with Canadian yards. 

Richmond, California, and Portland, Maine, were 
proposed by Todd as being good sites in good situations 
as regards available labour, ete., and were accepted 
as such. Each were to have seven berths. Richmond 
Yard was to be built entirely on piles and arranged as 
a normal yard as regards launching. Portland, which 
had a rock foundation, was proposed as a series of 
shallow dry-docks or It was agreed that, 
although the latter would take a little longer to build, 
it would not cost much more, and the ships would be 
cheaper and more quickly built, being on the level and 
eliminating launch Actually, both yards | 
cost about the same amount, while the ships were pro- | 
duced more quickly at Richmond due to causes re- 
ferred to later. The layouts are fairly similar (see 
Figs. 1 and 2, opposite). Portland had 25-ton cranes, | 
Richmond 35-ton, largely on account of delivery con- 
ditions. On account of lack of space, Portland had to | 
take over a large area of ground three miles from the | 
yard, for storing steel, boilers, engines, and most of the | 
other sub-contracted material.. This storage space had | 
a direct rail connection which the yard had not, so 





signed 


basins. 


so costs. 


qeune road vehicles were used between the two places. | were made of thin steel bonded to asbestos. 
| general finish produced was such that it needed a 
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Richmond had direct rail access and storage on th: 
site. The Portland Yard was only possible as a shallow 


| dry-dock proposition on account of the particular natu 


of the ground. Pumping had to be resorted to on a 
considerable scale, and this led to difficulties under th 


| hard winter conditions encountered in this localit, 


' mild steel or cast steel. 


| sub-contracted by 


It is, unfortunately, not possible to say which is th 
cheaper method of building on account of differences 


in conditions. The Portland Yard involved cor 
siderably more civil engineering than the Richmon| 
Yard ; also, the Kaiser Company was just completin 


the Grand Coulee Dam and was able to bring in 
highly efficient team, well experienced in the handlin, 
of bigger contracts than the traditional shipbuilder 
The West Coast weather was more favourable, with no 
frost or blizzards, although February and March wer 
definitely damp. The construction work at Rich 
mond, however, was very considerable, involving th: 
driving of about 25,000 piles up to 70 ft. long which 
at the maximum, were driven at the rate of 700 
day, while the ground at Portland was still largel 
frozen. In fact, the Kaiser group have not only 
built 30 British ships in record time, but they hav. 
set up several other yards, comprising 50 berths 
more, all of which are doing equally well. 

The contracts placed in Canada were with existin 


vards. Working plans had to be supplied fron 
Britain. Riveting was feasible and was preferred by 
the Canadian builders, so our orders were placed fo: 


mainly riveted vessels, following very closely the British 
design. The Canadian yards went ahead on the basis 
of mainly riveting and part welding, and when th« 
Canadian Government formed ‘ Wartime Merchant 
Shipping, Limited,” to step up Canadian shipbuilding 
that organisation followed our example and standard 
ised our ships. The results achieved proved the wisdom 
of that decision. They made the best use of availabl 
labour ard materials, as we have done. The arguments 
in favour of welding v. riveting are far from being 
settled and, although the former is put forward as being 
the modern method, all the evidence shows that it 
involves more labour in the building of ships. Its 
advantages are that less capital cost is involved if a 
new shipyard is being laid down, welding equipment is 
more readily available, and there is a saving of steel. 
The parent British vessel from which the design of 
the 60 American-built Ocean type ships was evolved 
was the Empire Liberty, built by Messrs. Joseph L 
Thompson and Sons, Limited. There are slight differ 
ences in dimensions, as follows: The length between 
perpendiculars is 416 ft. for the Ocean type and for the 
Empire Liberty type, but the extreme breadths are 
57 ft. Of in. and 57 ft. 2 in., respectively ; the moulded 


breadths, 56 ft. 10} in. and 56 ft. 104 in. ; the maximum 
draught, 26 ft. 107 in. and 26 ft. 11} in.; and the 
moulded draught, 26 ft. 10 in. and 26 ft. 98 in. In 


the camber on the upper deck is 14 in 
nil; and the sheer on the 
upper deck is 8 ft. 9 in. forward and 4 ft. 6 in. aft 
There is no sheer on the second deck. To suit United 
States practice, to ensure a good supply of labour, to 
facilitate production, and to get the best value for 
money, it was decided that the ships must be mainly 
welded ; in fact, practically the only rivets left in 
were the connecting rivets of frames and shell. This 
was in accordance with established practice in a number 
of United States yards, though one or two preferred 
all-welding, while a number of others welded every 
thing except shell seams. To produce an all-welded 
ship involves making elaborate formers for laying the 
outside shell correct to shape in order to weld the 
frames thereto down-hand. It not considered 
that the number of ships involved in these contracts 
justified such a procedure. Other modifications to the 
specification agreed upon included the substitution of 
cast steel or fabricated mild steel for cast iron; the 
latter is very little used in America and cast steel is 
very reasonable in price there. The cast-steel stern 
frames were the only thing in the ship found to be 
cheaper than here. Hawse pipes were made of cast 
steel, also fairleads, while bollards were fabricated 
United States electrical practice 
was found to vary considerably from British ; firms 
handling this work in this country would find much of 
interest if they examined any modern American vessel. 

In the United States, woodwork is almost invariably 
the shipbuilder, furniture being 
designed for mass production and simply fitted on 
board. Wood decks are practically unknown, the 
usual practice being to insulate deck-heads in accom- 
modation with asbestos wool, about 1} in. thick, inter- 
woven with wire netting. This is fitted close to the 
steel and lined with plywood under. Pre-war American 
Rules did not allow wood in the accommodation at all, 
and all furniture was steel, while bulkheads and linings 


The 


both types, 
and on the second deck 


was 


* The Eleventh Andrew Laing Lecture, delivered at a | knife to prove wood was not used. This practice, how- 


meeting of the North-East Coast Institution 


of | ever, was much more expensive, so plywood was used in 


Engineers and Shipbuilders, held in Newcastle-on-Tyne | the British ships, and the American Rules have now 


on November 27, 1942. Abridged. 





been waived in their Emergency Programme to 
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facilitate production. Teak was practically unknown , The Canadian yards were already building corvettes 
and American white oak used in its place. and mine sweepers of mainly riveted construction. It 

The rudder was made of fabricated mild steel and | was decided that they would work to British plans, but 
cast steel but according to a rather interesting American | that individual firms could introduce more “welding. 
design which apparently gives very good results. | Revised plans covering introduction of additional weld- 
It was decided to have the steam steering gears|ing were prepared by the Burrard Drydock Company 
manufactured in the United States to British designs ; | for use in all Canadian yards. Steel was in short supply, 
the same remarks apply to windlasses. Designs for | so most of the yard facilities were made of wood, some 
the former were supplied by Messrs. John Lynn and | of the work being very ingenious, such as 10-ton wood 
Company, Limited, and the latter by Messrs. Emerson, | cranes travelling between berths, and wood gantry 
Walker, Limited. The Taylor Pallister design was used | cranes. Alterations in Canada included, in some cases, 
for the rudder carrier. wood topmasts, instead of steel; wood decks over 

In Canada, it was found advisable to make modifica- | accommodation ; 





| advisable in a mainly welded ship. 


tank-top butts and seams ; 


deck butts and seams ; 


bulkhead butts and seams, also all connections to tank 
top. The bilge keels and second-deck stringers were 
welded to shell; tank margin welded to shell and 
tank top; bilge brackets welded to margin with 


continuous gusset plates welded to margin ; 


floors 


welded to margin plate; and the centre keel had 


welded butts. 


These items were specifically approved 


in view of the fact that careless intermingling of 
welding and riveting can cause trouble both during 
construction and later. 

A big problem was involved by the lack of detail in 
British plans, which required very considerable inter- 
pretation and amplification, but the members of the 
Mission were able to cover most points in this respect, 
and also arrangements were made for the representatives 
of the shipbuilders to inspect British ships of the type 


concerned in port. 


Other problems included difference 


in pipe and flange standards, and such items as U.S. 
or Imperial gallons, long and short tons, timber sizes, 


hemp- and wire-rope sizes, etc., etc. 


Another con- 


sideration, which was very fully gone into in conjunc- 
tion with Lloyd’s Register, concerned the scantlings 


It was decided to 


| keep the longitudinal, vertical, and horizontal moment 


| of inertia of the section the same as for a riveted vessel. 


| With 30-in. frame spacing, the plating span is only 
264 in. from heel to toe of frame, whereas, with welded 


structure, the span is 29} in. 


To compensate for this, 


| such dimensions as keel thickness were increased 10 per 


| the ships, both hull and machinery. 


cent. 


For these reasons, the saving in weight due to 


welding is not as much as might at first be expected. 
Messrs. Gibbs and Cox, consulting naval architects, 
of New York were employed to do all the work usually 
carried out in a shipyard drawing and design office, 
and also to purchase all materials required for building 


Their function 


was to produce a new set of plans, based upon those 
provided, but modified as regards the substitution of 
welding for riveting, and to suit American practice 
regarding sections obtainable, size of plates, pipes, 
ete. For instance, shell plates 40 ft. long by 10 ft. 
broad were obtainable, while bilge keels could only be 


obtained by cutting the flange off a bulb angle. 
| and Cox were to purchase main engines, boilers, shaft- 


Gibbs 


| ing, propellers, auxiliaries, steering gears, windlasses, 
joiner work, plates, sections, rivets, welding rods, stern 


frames, 


rudders, electrical 


installations, sidelights, 


| boats, davits, upholstery, and even bolts and nuts, and 
| arrange for everything to be delivered at the shipyard 


|at the right time. 


As an illustration of the detail 


|involved, it was their practice, in the case of large 
| contracts, to make a model of the engine-room and 
| everything in it, complete in every detail, to a scale of 
| 4 in. to the foot, in order to determine the best lead of 
| all pipes, electric cables, etc., all of which would be 
completed on the model and then incorporated on all 


|} used by us. 


drawings. 
on the ship. 


Nothing whatever was left to be arranged 


In the case of our contracts, a model of the machinery 
space was not made, as the British plans gave a good 


basis. 


In the case of the Maritime Commission Liberty 


class such a model was made, the change to oil-fired 
| water-tube boilers necessitating very substantial re- 
| arrangement. 
an organisation of this sort was confirmed by the fact 
that the United States Maritime Commission, when it 
started the Emergency Programme involving hundreds 


of ships, followed our example. 


The wisdom of utilising the services of 


Incidentally, they also 


accepted and followed our hull design as well as our 
|}main engine design, and they also standardised on 
| practically the same auxiliaries and equipment as those 


In fact, the main differences between the 


| Ocean class and the Liberty fleet lie in their re-arrange- 
ment of the accommodation to house the whole crew 
amidships, and the adoption of water-tube boilers and 


| paid to our shipyard workers. 


oil burning. 


The man-hours required to build these vessels in the 
| United States are about double the number required 
| in this country, and great credit has accordingly been 


The shipyard workers 


on the other side of the Atlantic are also known to be 
working really well, so that it is natural to wonder 
whether the high number of man-hours required in the 
United States is due to the fact that they are building 
| welded ships, and whether there are other contributory 


factors. 


An average figure for this particular type of 


ship here is about 336,000 man-hours direct labour. 
This includes installing the machinery, the electrical 
installation, and all blacksmith work, all plumber work 
except the cabin heating, and all joiner work ; whereas, 
in many cases in the United States the furniture is 


bought outside. 


The figure does not include upholstery 


work, or bituminous work, or the manufacture of such 


things as ventilator cowls. 


The only corresponding 


figure so far published for Canada, and which referred 
to one of their first ships, was about 600,000 man-hours. 
The early United States figures were generally rather 
more, but after 20 ships the figure for the Todd- 


wood derricks, instead of steel. | California yard was 510,000 man-hours. More recently, 
tions from both the American and British specifications. | Welding was agreed upon for the keel and shell butts ; however, the famous vessel built by Henry J. Kaiser, 
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in the remarkable time of 14 days, involved only 
375,000 man-hours, and further improvement is 
expected. These figures are for direct labour only so 
far as can be ascertained, and it appears that indirect 
labour also involves a very substantial number of man- 
hours, amounting roughly to a further 20 per cent., 
compared to an average figure of 5 per cent. to 10 per 
cent. here. It appears, therefore, that whereas the 
welded ship requires less steel, it requires more man- 
power and that, therefore, in all the circumstances 
prevailing in the United Kingdom to-day, and particu- 
larly the shortage of man-power, our methods generally 
provide a rational compromise. 


In considering this matter, howeyer, the following | 


points need to be borne in mind. The new American 
yards were designed for the mass production of one 
particular type and size of ship, whereas existing yards, 
both here and in the United States, are able to build 
efficiently a large variety of different sizes and types 
of vessel. 

In America, they are building ships with * butchers, 
bakers and candlestick makers.’’ In most of the new 
yards less than 10 per cent., and, in some cases, only 
L per cent. or 2 per cent. of the men had been employed 
in shipbuilding before. In the case of Todd-California, 
only a small proportion of the management had been 
in a shipyard before, and the same thing applied to a 
greater extent in other yards. The men were, however, 
remarkably keen and intelligent; many were skilled 
craftsmen, but not in shipbuilding, while foremen and 
management were used to handling big engineering 
jobs of various sorts, such as the Boulder and Grand 
Coulee Dams. The remarkable speed of building—the 
target of at least one ship per berth per month—is 
probably a most important fundamental factor. The 
equipment for a new shipyard for building welded ships 
costs less and is more easily obtained than the equip- 
ment for building riveted ships. A much larger site 
area is required per berth for welding, although this 
may well be offset by the increased production per 
berth, giving approximately the same output from a 
given area. It is much easier to train good welders 
than good riveters. Females can and do weld, but 
they cannot rivet. The average man would prefer to 
weld rather than rivet. 

The science of building welded ships is still in its 
infancy, and improved methods are continually being 
involved. It is believed that we in this country are 
practising more up-to-date hand-welding methods than 
in America, where much thought has been given to 
machine welding which at present 
limited application in shipbuilding. Early figures for 
the Todd-California show that less than 10 per cent. 
of the total welding was done by machine. Feet per 
man per day were given as 53 for machine welding 
and 17 for manual welding. The machine can only be 
used for straight down-hand work. Alternating current 
is only used in the United States for machine welding ; 
hand welding is done with direct-current generators, 
mostly of the single-operator type. A typical yard 
had the following equipment for 14 berths: 142— 
400-ampere single-operator direct-current sets ; 
673—300-ampere single-operator sets; 327—200- 
ampere single-operator sets, together with 21 
constant-potential direct-current 1,500-ampere multi- 
operator generators. The 400-ampere sets were 
used for down-hand work, using rods up to 7 in. 
We use currents of ‘450 amperes to 500 amperes with 
* in. rods to apply them at maximum speed. Further- 
more, a transformer-type alternating-current welding 
unit will do the same work as direct-current single- 
operator sets with about 10 per cent. less current. 
Direct-current constant-potential generators are still 
less efficient. 

The question of repairing welded ships requires 
special consideration. 
have been welding longer than builders, but, unfortu- 
nately, this has resulted in repairers knowing far more 
about antiquated methods of welding than they do 
about modern methods. The fundamental principle 
followed in building welded ships is so to arrange the 
sequence of work that contraction while welding can 
take place. This is sometimes impossible when carrying 
out a repair. Repairs by welding, therefore, in a highly 
stressed part of the ship’s structure are going to be 
very difficult in a welded ship. 


such areas by drilling and riveting. 
would be the renewal of a stringer or sheer-strake plate 
amidships. If a rectangular plate in such an area were 
cut out and a new plate welded in, trouble would 
probably follow owing to the combination of welding 
streases and service stresses. This matter deserves the 
closest study by classification societies. 

In both the United States and Canada, labour was 


available in quantity—there were 12,000,000 unem- | 


ployed in the United States at the beginning of the 
war—having a high average of intelligence and 
mechanical aptitude, and with a large proportion of 
Also, the 


none had previous shipbuilding experience. 


has only very | 


Generally speaking, repairers | 


Pending further 
developments, it may prove better to do repairs in 
An example | 








Fie. 3. 











Fia. 5. 


yards were laid out for, and engaged on, repetition of 


the identical ship in quantity so that men were largely | 
skilled craftsmen among them, although practically | on the same job time after time—an essential to the | component details. 
With | 


efficient and quick utilisation of raw labour. 














OcToBER 31, 1941. 





LAYING-OvuT AND SECURING KEEL AND BoTToM SHELL. 


this went an elaborate system of production planning 
including very complete breakdown of the plans into 
Under such conditions a man 
without previous experience, but with aptitude, very 
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Fic. 6. TRANSPORTING SECTION oF DovBLE-Borrom. 
































Fic. 7. First Section or Dovusie-BotromM AND Sipe FRAMING ERECTED. 
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Fie. 8. BuLKHEAD ERECTED. 


quickly becomes an efficient worker ; in the Richmond | 10,000, of whom 87 per cent. had no experience in 
yard, early in 1942, when that yard was one of the | shipyards. About 7 per cent. were classed as trainees, 
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yard and also large numbers of yard trained men had 
been transferred to associated yards. The first keel 
was laid in April, 1941, the first launch took place in 
August, 1941, and 30 ships were launched by June, 
| 1942. Other United States yards had even higher 
| percentages of men with no previous experience, and, 
in the case of one large 11-berth yard which has set up 
| some recent remarkable building records, the percentage 
| of men with no previous shipyard experience is believed 
| to be over 95. 

| The work was mostly done on a time basis, but 
hourly rates were good and every man is expected to 
| work at what we should call piecework speed. Trainees 
were normally recruited from helpers and went through 
three stages, each lasting about two months. Appren- 
tices and apprentice schemes do not exist. Day-shift 
men worked 48 hours per week and were paid for 
52 hours, over 40 hours per week being paid at time- 
and-a-half. Second-shift men worked 45 hours and 
were paid 52, and the third shift worked 42 hours and 
were paid 52. All journeymen, no matter what their 
trade, got the same standard rate. There was very 
little interchange between trades, but the sort of thing 
that happened was that an ordinary labourer would 
be promoted to a helper in a skilled trade and could 
soon work up from that to a tradesman if he showed 
ability. In the United States yards, they not only 
have all our trades, but a few more as well. Their 
definitions are, however, rather more clear-cut, with 
the result that demarcation problems are less noticeable. 
There are only two unions in the United States—the 
Confederation of Industrial Organisations (C.I.0.) and 
the American Federation of Labour. Any particular 
firm deals with and recognises either one or the other. 
Both unions have departments covering particular 
trades, but any particular firm only has one union to 
meet—-not a different union for each trade as we have 
—and the same principle appertains, though to a lesser 
degree, in Canada. It has many obvious advantages as 
compared with our system, not the least being the 
minimising of demarcation problems. 

Mould lofts generally were very much larger than 
in this country. Special care was taken with the 
design of the mould-loft floor, to avoid expansion and 
contraction due to temperature changes, and this was 
usually done by laying the usual wood floor and, on 
top of this, a hardwood parquet floor. This hardwood 
floor was polished and the lines were marked out in 
pencil, instead of the usual method of a black floor and 
chalk lines, to ensure absolute accuracy. Templates 
were made of specially seasoned timber and, in some 
cases, of special paper or sheet metal. The plates and 
sections were nearly always cut to shape by oxy- 
acetylene flame. Many different and elaborate types 
of flame-cutting apparatus were in use, one of the most 
notable refinements being the mounting of the burners 
on floating heads so that the distance of the burner 
from the plate was automatically adjusted and con- 
sequently plates did not have to be perfectly flat 
before burning. The bevelling was usually done in the 
same manner and at the same time. Flanging machines 
were usually installed ; also, the usual shell rolls. In 
America they find it easier to make special moulds 
and furnace or press any plate having an undue amount 
of shape, thus avoiding the rather specially skilled 
occupation of rolling plates having a double set, and 
ensuring absolute accuracy of shape. Frames were 
turned in exactly the same manner as here, the furnaces 
usually being oil fired. 

The next process was to erect the plates and sections 
into sub-assemblies, which might weigh anything up 
to about 50 tons; in some of the yards, much heavier 
weights can now be handled. These sub-assemblies 
were designed to avoid turning over during welding, 
which is carried out on skids on the ground. The 
intention was to allow enough space to enable all the 
| sub-assemblies required in the ship to be ready before 

the berth was vacant. It has been found that, in the 
| original British yards in the United States, the space 
allowed for storing sub-assemblies was not nearly 
sufficient for the high speeds of production now being 
obtained. Such speeds, however, were not contem- 
plated at that time and the original design of the 
| Richmond and Portland yards contemplated an out- 
| put of 30 ships per annum; whereas it appears that 
the capacity of the Richmond yard is nearly three 
times, and the Portland yard nearly twice, that number. 
Alternatives naturally developed as experience was 
; gained, although most of these developments teok 
| place too late for adoption in the British contracts. 
| Originally, the bottom shell was arranged to be laid 
| out plate by plate in the berth and machine-welded on 
| top, hand overhead welding being adopted underneath. 
| Later, sections were laid out on the skids, about 60 ft. 
long, and these sections were then turned ‘over to 
|enable machine welding to be done on both sides. 
| The sections were then assembled in the berth and the 
joints machine-welded on top and hand-welded over- 
head underneath. This enabled more work to be done 








leaders in rapid building and in economy of man-hours | and 20 per cent. to 25 per cent. as helpers. Of about before a berth was vacant. Floors in sections, already 
per hull, the total number of employees was about / 1,100 welders employed, 650 had been trained in the welded to the tank top on the skids, were then put in 





40 


-— This remained general practice. Pre-fabricated 
ulkheads and side shell, bolted to the frames up to | 
the second deck, were next erected. Later, sections 

of side shell were riveted to the frames on the ground | 
before erection and, to enable this to be done, the 

original staggered shell butts were re-arranged so that 

welded butts in line were adopted. We were rather | 
nervous about having butts in line, but experience does | 
not seem to have justified our feelings. 

Hatch-end beams and girders were next erected, 
followed by sections of the second deck already welded 
to beams. Later, both hatch beams and hatch side 
girders were welded to sections of deck plating and | 
beams on the ground, and lifted into place as units | 
with butts in line with hatch and casing corners. The | 
side shell was next pulled in, faired to the decks and 
welded thereto, and the frame feet brackets welded to | 
the tank top. "Tween-deck bulkheads and ‘tween- | 
deck frames, already riveted to the sheer strake in | 
sections about 60 ft. long, were next erected, followed 
by upper-deck hatch-end beams and girders and sec- 
tions of deck. Stringer butts were generally kept well | 
clear of the grouped shell and deck butts. The top 
side shell was then pulled in and welded to upper deck, 
*tween-deck frame feet welded, and the ship was then 
ready for the erection of deck-houses, which were 
generally pre-fabricated entirely as units on the ground. | 
The ends of the ship, from the fore-peak bulkhead 
forward and from the after-peak bulkhead aft, were 
laid out and built up as pre-assemblies on the ground, 
the cruiser stern also veing made as a separate unit 
on the ground; the whole of these units were trans- | 
ported complete to the berths. Between these end 
assemblies and the main midship body, however, an | 
appreciable amount of material was assembled in the 
berth in the form of individual plates and frames as 
far as the shell was concerned. The method described 
involved the lifting of weights up to about 50 tons, and | 
these were generally handled by two cranes of 25 tons | 
to 35 tons capacity. 


In accordance with the United 
States custom, the main engines, boilers and shafting 
were installed on the berth, thus enabling the decks 
to be closed and work amidships to proceed before 
launching. 

Figs. 3 and 4, on page 38, illustrate the rapid 
progress of the work of construction of the Todd- 
California yard at Richmond. Work began on Janu- 
ary 14, 1941, and the first vessel ran successful trials 
on October 15, 1941. Fig. 4 shows the yard in full 
production on October 31, 1941. Figs. 5 to 8, on 
pages 38 and 39, show the method of erecting the sub- 
assemblies in the berth. 

(To be continued.) 








PROPANE AND COAL GAS IN 
WELDING AND METAL CUTTING. 


THE need for economy in the consumption of caleium 
carbide in order to save shipping space and also to 
satisfy new war demands, is stressed in a note recently 
issued by the Ministry of Supply. It is pointed out that 
while acetylene is the gas most commonly used in metal | 
eutting and in non-ferrous metal welding, propane or | 
coal gas—the latter under boosted pressure—can, and 
should, be employed in its place wherever this is tech- 
nically possible; the substitution would result in a 
saving of many thousands of tons of imported carbide. 
When new plant is installed for the welding of iron and 
steel, it is suggested that this should be of the electrical, 
in preference to the gas, type and that much light- | 
gauge welding work now carried out by the oxy-acety- 
lene process could be done as well by the electric-arc 
process. The Ministry state that sufficient supplies 
of propane, which is a by-product obtained in petro- 
leum refining, are available to meet all the purposes | 
for which it may be needed and that one 56-1b. cylinder | 
of propane can do the same amount of work as three | 
200-cub. ft. cylinders of dissolved acetylene. A pre- 
judice against making changes is to be found in some | 
quarters and there are various unfounded objections to 
this comparatively new gas. It has been suggested, 
for instance, that propane takes longer to heat the metal | 
to the required temperature than acetylene. This, it is 
contended, is a fallacy, although it is recognised that the 
flame requires a more critical mixture of gas and oxygen 
and that the limits of adjustment are finer than when 
acetylene and oxygen are employed. This flame 
adjustment, however, is easily mastered, and it is stated | 


| of the bearing housing 1a into the pocket B around the 


| through ducts F at the back of the stator until they are 


| throughout the life of the renewable parts and for 
| eliminating backlash. Bifurcated ends 11, 12 are shrunk 
|} on to the main motor shaft 13 and the pinion shaft 14 
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546,760. Totally-Enclosed Motor. The English Electric 
Company, Limited, of London, and J. Teal, L. Roberts 
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Screwed rods 26 run in nuts to traverse the wedges 21, 
the rods being carried in bearings in the block 18, and 
being accessible from one side of the block, where ; 
locking plate 28 holds them in their positions of adjust 
ment. In the other block 17, tongues 30 project from its 
inclined face into a groove in the inclined face of th: 
block 18, the end faces of the tongues being shaped tv 














and R. D. Ball, of Bradford. (3 Figs.) March 22, 1941. 

The object of the invention is to enable the output 
of a totally-enclosed machine to be increased by providing 
for adequate cooling of all the bearings and in particular 
by reducing the transmission of heat from the rotor to 
the bearings. The drawing is a half-section of a squirrel- 


| cage motor in which the end plate 1, incorporating the 
bearing housing 1a, is bolted to the frame of the machine | gt the inclined faces of the wedges. 


and registers on the clamping ring 4 for the stator core | 
laminations. The end plate has a number of ducts A | 
by which air flows over the wall of the bearing housing | 
to a pocket B around the shaft between the housing la 
and the clamping ring 6 for the rotor core laminations. 
The end plate is also provided with an annular groove ld | 
into which fits a corresponding projection 6a on the | 
rotor clamp ring to form a running joint sealing off the 
rotor and stator winding space from the atmospheric | 
The other end plate 9 of the machine, incorporating | 


air. 


! 
| 
| 
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(546,160) 


| the Searing housing 9a, is similarly mounted and pro- | 
| vided with ducts E, and encloses a pocket D around the | 
| shaft between the housing 9a and the clamping ring 


12. | 
Ducts C passing through the clamping rings 6 and 12) 
and the rotor laminations put the pocket B in com- | 
munication with the pocket D. On the shaft outside | 
the bearing 9a is a centrifugal fan 15 by which atmo- | 


spheric air is sucked through the ducts A over the wall 





shaft, then through the rotor ducts C into the other | 
pocket D and thence by the ducts E over the wall of the 
bearing housing 9a to the fan and radially outwards as | 
indicated by the arrows. An end bell 16 encloses the | 
fan and has a ring of apertures 16a through which atmo- 
spheric air is drawn by another set of blades on the outer 
face of the fan and is also forced radially outwards. 
The two streams of air mix in the space between the end 
bell 16 and the end plate 9 and are guided by the curva- 
ture of the bell to flow back axially along the machine 


discharged through gaps in the flange on the end plate 1. 
The air within the enclosed part of the machine is circu- 
lated round the windings and through ducts sandwiched 
between the ducts F behind the stator by fan blades 
carried on the ends of the rotor winding. ( Aecepted 
July 29, 1942.) 

METALLURGY. 

546,164. Rolling-Mill Coupling. Davy and United 
Engineering Company, Limited, of Sheffield, and C. E. 
Tate, of Sheffield. (6 Figs.) May 28, 1941.—The 
coupling is provided with means for taking up wear so 
as to ensure solid contact between the driving surfaces 





of a rolling mill and spherical seatings are formed in 





that once the flame is correctly set it will not blow back | the inner faces of the jaws for eight bronze wearing 
as oceurs when using acetylene and that a narrow| pads 16, which have one end spherical and the other 
clean cut is effected. If coal gas is adopted for metal | end flat. Between the flat faces of the pairs of wearing 
cutting, it may be taken directly from the mains for | pads is an adjustable connecting slab consisting princi- 
machine cutting or used under boosted pressure for | pally of two wedge-shaped steel blocks 17, 18 with their 





hand cutting. Better results may be obtained, how- | contiguous faces inclined slightly to the general direction 
ever, if the coal gas is enriched with some other gas, | of the motor and pinion shafts. The blocks are held 
such as propane, methane, ether or acetylene. One of | together by bolts passing through holes in the block 17 | 
the advantages of employing coal gas for metal cutting | and slots in the blogk 18. The inclined face of the | 
and for various non-ferrous metal welding operations | slotted block 18 is traversed by two channels 22 (Fig. 2), 
is that, as the fuel is piped round a works, its use | separated by a rib 23 and in these channels are mounted | 
enables cylinders to be dispensed with. opposed wedges 24, each recessed to receive a nut 25. 
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By turning th« 
screwed rods 26, the wedges are moved and displace th: 
block 17 relatively to the block 18 and so increasing th« 


thickness of the composite slab as a whole to take up 
wear on the bronze wearing pads 16. This gives a 
micrometer adjustment in thousandths of an inch up 
to a total wear of about } in. without dismantling the 
coupling. The slab 17, 18 is centralised by four spring 
loaded buffers 31 mounted in the ends of the blocks and 
bearing against the end members 11 and 12. (Accepted 
June 30, 1942.) 
TEXTILE MACHINERY. 

546,538. High-Draft Spinning Apparatus. British 
Celanese, Limited, of London. (1 Fig.) January 25, 
1940.—The apparatus is of the type in which an endless 
apron is used to support the fibres between the middle 
and front rollers. A roving 18 is passed downwards 
through back rollers 1 and 4 and thence to the middle 
rollers 2 and 5 and the moving leather apron 9. The 
fibres are supported on the apron and controlled by the 
two intermediate control rollers 10. The carrying apron 
then passes the fibres to the bite of the front rollers 3 and 6. 
These rollers revolve at a greater speed than the rollers 
2 and 5, so that the roving is drafted and its diameter 
reduced. Rollers 1, 2, 3 and 10 are soft, being covered 
with leather, while rollers 4, 5 and 6 are fluted steel. 
The tension on the leather apron 9 is controlled by a 
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floating roller 8, while the saddle 12 applies pressure to 
the top rollers by means of a weight 17 acting through a 
rod and lever system. The front and middle drafting 
rollers 3, 6 and 2, 5 are set apart approximately } in. 
over the length of the staple fibre that is being drafted, 
and any unevenness in the yarn or apron is compensated 
for by the constant pressure of the rollers 10 on the moving 
apron and on the roving. The feed of the roving to the 
front drafting rollers is, therefore, constant, and always 
under a uniform tension. Moreover, with this arrange- 
ment the fibres in the roving are under full control from 
the time they leave the middle rollers to the time they 
are in the front rollers. With such close control of the 
entire drafting operation drafts from 20 to 35 can be 
successfully made, the resultant yarn being as strong and 
uniform and as equally free from slubs as yarn produced 
by units using drafts as low as 13. (Accepted July 17, 
1942.) 
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| and the locks and cylinders were then removed 


THE STORY BRIDGE, 
BRISBANE, QUEENSLAND. 


(Concluded from page 2.) 


|and a portion of the wells was filled with concrete 
under atmospheric pressure. The two caissons of the 
| pier are connected together below ground by a 
and 8 ft. deep, and the stem 20 ft. deep and 10 ft. 


Tue total length of the cantilever bridge is | 


1,463 ft., only 187 ft. less than the 1,650 ft. of the thick. The superstructure consists of two tapered 
Sydney Harbour Bridge. The anchor arms are | shafts 87 ft. high, supported by the caissons and | 
each 269 ft. 6 in. long and the cantilever arms | tied together at the top by an arched brace. The | 


308 ft. long, which is also the length of the suspe ended | Completed pier can be seen in Fig. 19, on page 50, 
span. The span across the river, from main pier | which shows an advanced stage in the erection of the 
to main pier is 924 ft. As will be vw from the | south cantilever arm of the bridge. The seating 
elevation of the bridge, given in Fig. 2, on page 3, | for the main bearing at the top of the pier is of 
ante, the main piers are situated on the river banks. heavily-reinforced concrete, which was surfaced by 
The anchor arms between these and the anchor | hand rubbing with Carbortthdum blocks in order 
piers were built on falsework, but the 924 ft. of |to obtain a perfectly level surface. The main 
steelwork between the main piers was constructed | bearing was assembled in the Rocklea workshops. 
without staging, being cantilevered across the river. The pier, which is one of the largest in the world, 
When the bridge is fully loaded, there is a weight | contains 13,000 cub. yds. of concrete. 
of 11,160 tons on each main pier, and an uplift; It was possible to carry out the work for the 
of 2,630 tons on each anchor pier. The ee ee of the north main pier in the dry. 
of each anchor pier, which counterbalances this | Excavation was through weathered schist and then 
uplift, is at least double the uplift pull. There is a | through solid schist, until, at about 28 ft. below 
grillage of steel girders embedded in each anchor | roadway level, hard solid schist was obtained. The 
pier, to which steel links secured to the anchor | superstructure consists of two tapered shafts tied 
arms are connected. together at the top by an arched brace. It can be 
Of the foundations for the four piers, that for the | seen in Fig. 13, on page 42, which shows an early 
south main pier was the deepest and most im-| stage in the erection of the bridge. The north 


_ big.7. 


and the remainder of the air working chamber | 


| concrete T beam, the flange of which is 26 ft. wide | 


|bent of the falsework at the third panel point 
had to be founded on rock. On the south side, 
where foundation conditions were more difficult, it 
was necessary to sink two 12-ft. diameter concrete 
| caissons to rock in order to carry the bent. 

A view showing the erection of the falsework 
| and steel deck of the anchor arm on the north bank 
| is reproduced in Fig. 12, on page 42. The 40-ton 
steam crane, which handled the material, was 
assembled on the bridge approach and travelled 
forward as the deck was laid. When the deck of 
the sixth panel was in position, the crane placed 
the base casting and shoe for the main bearing on 
the main pier. The steel base casting, for which 
the concrete surface had been specially prepared, 
is heavily-ribbed and was made in three parts 
bolted together. The overall dimensions are 14 ft. 
by 11 ft. 7} in. by 3 ft., and the weight 36 tons. 
The steel shoe was then placed in position on the 
base casting. The crane then erected the panel of 
the steel deck adjacent to the main pier and then, 
working back, placed the lower parts of the vertical 
members of the span. This stage of the work is 
illustrated in Fig. 13, on page 42, which also shows 
the north end of the bridge. The lower chord mem- 
bers of the anchor spans are built up of plates and 
angles, the depth of the plates increasing towards 
the main pier. For the first panel, next to the 
8 in. by { in, angles, 








approach, there are four 8 in. by 
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portant. As previously mentioned, it extends 132 ft.| anchor pier foundation was also excavated by 
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four 8 in. by 8 in. by } in. angles, two 36} in. by 1 in. 








below surface level and 120 ft. below water level. | open working. The pier consists of two concrete 
The pier is founded on two reinforced-concrete shafts carried down to rock and the shafts are con- | 
caissons, each 32 ft. by 39 ft. They were sunk by nected together below ground level by a concrete 


open dredging to rock and were then converted to 
air-lock working. Each was divided by 
one longitudinal and two cross walls to form six 
wells through which the material was dredged. When 
the caissons were approaching rock, divers placed 
timber bulkheads in the dredging wells to allow of a 
working chamber 11 ft. high for use under com- 
pressed air ; an air pressure of 54 lb. per square inch 
was employed. Above the timber bulkheads in the 
dredging wells, concrete to a depth of 8 ft. 6 in. 
was placed through the water with tremies, a 
cireular well, 3 ft. in diameter, being left in the 
concrete. The water was then pumped out of 


caisson 


| placed 10 ft. below the surface of the ground and | 
'each shaft has an anchor well which gives a 2-ft. | 


the caissons above this concrete plug, and a second | 


concrete plug, 8 ft. 6 in. deep, was placed in the 
dry, the pumps being able to cope with any water 
which found its way through the timber bulkheads 
below the 3 ft. diameter access wells. 


Short lengths | 


of 3 ft. diameter steel cylinder were then concreted 


into these 
the caisson. 
with man locks, 
with a combined man and material lock. 
ladders connected the man locks with the 
chamber below. 

When the cutting edges of the caisson were 
satisfactorily seated on the hard schist foundation, | 
a seal of concrete 5 ft. 6 
compressed air. This seal proved entirely effective, 


two with material locks and one 





second plugs and carried to the top of | This was necessary in order that the steel decks of 
Three of the cylinders were fitted | these arms might be placed to form a track for 


Access | piers, from which the arms were cantilevered out in | 
air|each direction. 





6 in. thick was placed under | panel point, 115 ft. 6 in. back from the main pier. 





plates, and two 36} in. by ~ in. plates. For the 
panel next to the main pier, the section consists of 
eight 8 in. by 8 in. by 1 in. angles, four 52$ in. by 
1 in. plates, and two 60 in. by 1 in. plates. The 
upper chord is built up in a similar manner, the 
heaviest section consisting of four 6 in. by 6 in. by 
1 in. angles. two 56 in. by } in. plates, two 56 in. 
by ? in. plates, and six 56 in. by 3 in. plates. The 
verticals are formed, in the main, with 24-in. plates 
and angles, and the diagonals with 32-in. plates 
and angles. The lower lateral bracing consists 
largely of 5 in. by 4 in. and 4 in. by 4 in. angles. 
For cantilevering out from the main piers, the 
40-ton erection crane was mounted on a tower, 
which also carried an 8-ton auxiliary crane. This 
travelling tower, with its cranes, weighed 200 tons. 
From a position on the deck of the. anchor arm 
adjacent to the main pier, the crane erected the 
|main post and the lower chord portions of the first 
panel of the cantilever arm. It then moved back- 
wards and completed the erection of the anchor arm. 
This stage of the work, with the main post completed 
and the anchor arm in progress, is illustrated in 
Fig. 14, on this page. The main post members are 
| built up of twelve 8 in. by 8 in. by | in. angles, 
four 80 in. by | in. plates, one 46} in. by 1 in. plate, 
They contain five 


8 


beam. For the south anchor pier, however, it was 
necessary to use air-lock working. The pier, which 
is founded 116 ft. below ground level, consists of 
two reinforced-concrete cylinders 26 ft. in diameter 
and with walls 6 ft. thick. The cylinders were 
sunk by open dredging until rock was reached, 
when air-lock working was resorted to and the 
concrete in the foundation was placed under com- 
pressed air. The steel anchorage grillages are 


chearance around the anchor ties. A cross-section 
of the north anchor pier is shown in Fig. 15, on 
page 43, and two views of the south anchor pier in 
Figs. 16 and 17. 

The bridge was erected by cantilevering out from 
the main piers. The river arms and suspended 
span were built without any extraneous support, 
but for the anchor arms falsework was provided. 


the erection cranes to travel outwards to the main 


To ensure safe erection, it was | and four 17} in. by § in. plates. 
| specified in the contract that the anchor-arm canti- | field splices. 

| levers should be provided with rigid support at two| With the anchor arm completed, the next stage 
| points; these were the main pier and the third | was the erection of seven panels of the cantilever 
arm by the tower crane. The sway bracing of the 
|In order to comply with this condition, the steel anchor arm prevented the tower crane from being 











moved forward as a whole for this work, and it 
was necessary to remove the crane and dismantle 
the tower. It was then re-erected on the first panel 
of the cantilever arm, which had been placed during 
the earlier stage of the work. Fig. 18, on page 50, 
shows the tower and crane re-erected in the new 
position. When the traveller, erecting outward 
from the main pier, had reached the fourth panel 
point of the cantilever arm, the reaction at the 
end of the anchor arm was such as enabled the 
arm to be connected to the anchor ties. The end 
of the anchor arm was jacked up to free the lower 
chord from the temporary steel bent of the false- 
work at panel point three, and the pins were driven 
to connect the anchor arm with the anchor ties 
rhe tower traveller then moved forward, erecting 
the cantilever arm as far as the seventh panel. 
It is shown at this stage in Fig. 19, on page 50. 
The section of the bridge on the right is the north 
arm. The final work carried out by the tower 
traveller was the placing of the derrick crane on 
the deck of the bridge, the tower then being dis- 
mantled and removed. This operation is shown 
ompleted on the south arm of the bridge on the left 
in Fig. 19, the derrick crane being in position and the 
tower having been removed. 

The eighth panels of the cantilever arms were 
then erected by means of the derrick cranes, which 
also placed the eight wedge mechanisms at the ends 
of the arms which were used for swinging and closing 
the bridge. The cranes then proceeded to the 
erection of the suspended span, cantilevering out 
from the two ends, as illustrated in Fig. 20, on 
page 50. The placing of the centre panels of this 
span is shown in Fig. 21. The arrangements 
employed for closing the bridge are illustrated in 
Figs. 7 to 11, on page 41. The suspended span is 
carried by hangers at the ends of the cantilever 
arms. These are shown at a, 6, c and d in Fig. 7. 
The hangers are connected by means of 8-in. steel 
pins, the arrangement allowing free movement of 
the suspended span. For closing the bridge, cast- 
steel bearing shoes were provided on the top and 
bottom chords of the cantilever arms and the 
suspended span. They bore on forged-steel pins 
seated in the chords. Between each pair of bearing 
shoes, there was a cast-steel wedge having a face 
slope of 1 in 12, giving a total relative movement 
of | in 6. Integral with each wedge, there was a 
long operating screw, which passed through a sleeve 
nut actuated by a worm drive, manually operated 
by handwheels. The thrust of the screw, whether 
upward or downward, was transmitted to forged- 
steel crossheads, which were connected by links to 
the bearing shoes. This mechanism is shown in 
position on the bridge in Fig. 7 and is detailed to 
a larger scale in Figs. 8 and 11, the former showing 
the upper-chord wedge and the latter the lower. 

The loads on the wedges were, as a maximum, 
500 tons per wedge on each of four wedges at the 
south end of the centre span, and 360 tons on those 
at the north end. The ratio of the worm drive was 
such that 1 in. vertical movement of the wedge 
required 136 turns of the operating handwheel and 
1 in. horizontal movement at the shoes, 816 revolu- 
tions. The wedges were designed for lowering 
rather than raising and provided for a maximum 
vertical travel of 48 in., which corresponded to a 
horizontal adjustment of the wedge shoes of 8 in. 
At the centre of the suspended span, where the two 
cantilevered sections had to be connected, there was 
a bearing pin carried in seatings at the top chord, 
and a pinned link at the lower chord, 4 slotted hole 
being provided at one end. These arrangements are 
indicated in Fig. 7 and are shown to a larger scale 
in Figs. 9 and 10. 

The bridge was closed on October 28, 1939, the 
weather being calm with light showers. As it was 
desired to close the steelwork as soon as possible 
after daybreak, the workmen employed were 
picked up in various quarters of the city and suburbs 
by taxi-cab and were at their appointed places on the 
bridge by 5 a.m. While they were going to their 
allotted stations, temperatures were taken and the 
centre gaps and overlaps measured. It was found 
that the gap at the centre of the top chord of the 
upstream truss was 5% in., the corresponding figure 
for the downstream truss being 444 in. This meant 
that each half of the top chord had to be pushed 
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forward about 2} in. The overlap on the lower 

hord at the upstream truss was 2} in. and on the 
downstream truss 2; in. The ends of each half 
of the centre span were level with each other. 

Slackening of the wedges commenced at 5.30 a.m. 
and the upper joints were closed about 7 a.m., it 
being necessary to slacken the upstream upper 
wedges half an inch more than the downstream. 
Pin e of the upper wedge assembly, shown in Fig. 8, 
was fixed in position in the large gusset plate of the 
cantilever arm and did not move as the wedge was 
lowered. As pin f, carried by the suspended span, 
approached pin e, the slotted hole in the suspended 
span member permitted the whole wedge assembly 
to move towards the centre of the bridge. This 
allowed the two parts of the upper chord member to 
meet in compression on pin g, Fig. 9. The clos- 
ing of the lower-chord joints was purposely held 
back slightly behind those of the upper chord. 
It was completed at about 7.15. a.m. The lowering 
of the lower wedges caused the two parts of the lower 
chord members to pull apart until the connecting 
link A, shown in Fig. 10, was in a position to carry 
the tension. : 

When this stage had been reached, all the centre 
truss and lateral connections were thoroughly pinned 
and bolted. All wedges were then slackened at 
co-ordinated speeds in order to transform the canti- 
levered halves of the suspended span into the final 
condition as a single simple span. During this stage 
the loads on the wedges were gradually reduced to 
zero. The stresses in the members altered radically, 
the upper chords changing from tension to compres- 
sion and the lower from compression to tension. 
The loads and deflections at the two ends of the 
span meanwhile equalised themselves, the excess 
weight of the south end distributing itself both ways. 
The closing operation proceeded exactly as planned 
without a hitch of any kind. 

The 60-ft. wide roadway of the bridge is carried 
by deck slabs, 6} in. thick, surfaced with 1} in. of 
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asphaltic concrete. The footway slabs are 3 in. 
thick, with 1 in. of mastic asphalt. The expansion 
joints are flush with the wearing surface and consist 
of sliding chequer plates. The main expansion 
joints at the south end of the suspended span, where 
the movement range is 10 in., and at the south 
anchor pier, where the movement range is 7 in., are 
steel-bar grids. At the north end of the bridge the 
roadway approach from Bowen Terrace has been 
regraded and surfaced with asphaltic concrete. The 
total amount of earth and rock excavation carried 
out in connection with the construction of the bridge 
was 46,000 cub. yds., and 50,000 cub. yds. of con- 
crete were placed. The steel was manufactured at 
the Broken Hill Proprietary Works, Newcastle, and 
at the Australian Iron and Steel, Port Kembla. The 
steel castings for the main bearings were made at 
the Broken Hill Proprietary Works. The pins and 
steel billets were forged at the Commonwealth Steel 
Corporation Works at Newcastle. Both the steel 
castings and the pins and bearing blocks were 


machined at the works of A. Goninan and Company, | 


Newcastle. All other castings were made by 
Walkers, Limited, Maryborough. The Broken Hill 
Proprietary supplied 6,998 tons of steel, including 
142 tons for the main bearing castings. The 
Australian Iron and Steel supplied 4,900 tons 
of steel. 

The Rocklea workshops of Evans, Deakin and 
Company, Limited, at which the fabrication of the 
11,800 tons of steelwork for the bridge was carried 
out, cover an area of 25 acres. The shops were laid 
out to give a straight-line flow of production. The 
stockyard has an area of 92,500 sq. ft., and is 


served by a heavy-traffic road and five railway | 


tracks, which enter the various shops and connect 
to the main railway system at Rocklea. The main 


steelwork shop consists of two bays, each 600 ft. by | 


60 ft. The standard of accuracy required in the 
shops for machined surfaces and butting joints 
was 0-004 in. 


The pin holes were drilled with a | year. 





tolerance of 0-020 in. to 0-025 in. Fabrication was 
maintained at a high level and no difficulties arose 
during field erection. One truss of each type of the 
approach spans and all joints of the main bridge 
were assembled before dispatch from the shops. 

As stated in the previous article, the cost of the 
bridge was about 1,600,000/. The greater part of 
this is covered by a 4 per cent. loan of 1,500,000). 
secured on the toll revenue from the bridge, the 
interest being guaranteed by the Government. A 
grant of 80,0001. towards the cost of interest during 
construction was made from the unemployed relief 
fund. The bridge toll, at 6d. per vehicle, was 
arrived at after a calculation of the probable trafiic, 
which was based on an elaborate cross-river traffic 
census taken on September 12, 1939. It was 
estimated that only 8 per cent. of cross-river traffic 
would use the bridge in the first year. Rapid 
increase was, however, expected. Apart from in- 
crease in the population of Brisbane, the number of 
motor cars per head will probably rise. There is 
about one car per three families in Australia, but 
in New Zealand the figure has already reached one 
car per two families, and the same proportion will 
probably be attained in Australia, although a tem- 
porary set back due to present conditions must 
necessarily be anticipated. Before the construction 
of the Story Bridge, there was a ferry service across 
the river. This remains in operation, but it is 
estimated that at least half the traffic will be diverted 
to the bridge. It will be clear from the map given 
in Fig. 1 on page 2, ante, that a considerable pro- 
portion of the city traffic will continue to pass over 
the Victoria and Grey-street bridges, which are 
toll-free. Much time will be saved, however, 
between many important centres by using the 
Story Bridge, and it is estimated that the total 
saving to motorists, even allowing for the toll charge, 
will amount to 20,0001. a year, the corresponding 
figure for commercial vehicles being 10,0001. a 
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| cocci, rivers, etc., within the territory or juris- 
| diction of this State.” On April 17, 1786, “ The 
. : | Steam Boat Company ” was floated; on July 27, 
By ENGINEER-CaPTAIN EDGAR C. SMITH, | Fitch’s first boat yom a trip; by the rai of 
O.B.E., R.N. | 1787, a larger boat, 45 ft. long, was ready; and, 

On January 21 occurs the bicentenary of the birth | by the summer of 1788, another, 60 ft. long, was 
of the American pioneer of the steamboat, John | afloat. In October, this boat carried 30 passengers | 
Fitch, who has been posthumously honoured in the | between Philadelphia and Burlington, and ten 
United States by the erection of several memorials, | workers of the former place, having certified that | 
one of which was set up by Congress. Fitch’s early | they had made the trip, added that ‘* we are clearly 
life was much on a par with that of many thousands | of opinion that the rivers of America may be navi- 
of his countrymen ; and though his career did not | gated by the means of steam boats, and that the 
lead him “‘ From Log Cabin to White House,” it did} present boat would be useful on the Western 
gain for him an unassailable place in the history of | waters.” Two years later, an advertisement 
steam navigation. The monument erected by Con-| appeared in the Philadelphia Daily Advertiser, 
gress at Bardstown, Kentucky, where he died in | statiig that the steam boat would leave Phila- 
1798, was a recognition of his work as a benefactor | delphia every Monday, Wednesday and Friday for 
of mankind. It was not until he was past forty Burlington, Bristol, Bordentown and Trenton, the 
that he began his experiments and the construction | fares ranging from 2s. 6d. to 5s. About this time, 
of steam boats, but the remainder of his all too short | a steam boat called the Perseverance was built for 
life was devoted to his self-imposed task. He was | use on the Mississippi, but, for various reasons, was 
not, of course, the only ingenious man of his time | not put into service. During all this period, Rumsey 
to attack the problem of water transport by steam, | also had been busy with his schemes, which, how- 
but to him undeniably belongs the credit of first | ever, had little success ; but, in 1791, both ingenious 
forming a steam-boat company and of carrying | men were granted similar patents. Fitch had 
passengers by steam vessels. Naturally, he had | reaped little pecuniary benefit from all his work, 
strong convictions of the ultimate use of his | and plans were then drawn up for patenting and 
pioneering work, and with this belief in himself | exploiting his steam boat in ‘ France, Holland, | 
he combined a praiseworthy industry and perse- Germany, Prussia, Russia, Denmark, Sweden, the | 
verance which enabled him to achieve a considerable | Republic of Geneva and the Swiss Cantons.” A| 
degree of success; a greater success than that | French patent was obtained, and Fitch himself | 
attained by any of his contemporaries. He was, in| went to France in 1793. The times were unpro- | 
the true sense of the word, a pioneer preparing the | pitious, however, and from the day he returned | 
ground from which others reaped the harvest. | home, working his passage as a sailor, Fitch’s life | 
That he should have done what he did is all the | was a sad and distracted one. In a bitter moment, | 
more remarkable when it is remembered that, in| he wrote, ‘“‘ The day will come when some more | 
all the thirteen states of the young republic, only | powerful man will get fame and riches from my 
two or three steam pumps were at work, and that | invention ; 


JOHN FITCH, 1743-1798. 








but nobody will believe poor John 
no engineering industry existed in North America. | Fitch can do anything worthy of attention.”’ Un- | 
His first knowledge of the work of Savery and | honoured and unsung in his own day, Fitch is now | 
Newcomen was only gained after he had been| recalled by a tablet at the entrance to the Capitol | 
inspired by the thought of mechanically propelled | Building, Hartford, Connecticut; another tablet | 
vehicles and craft, and to this may be attributed | at Municipal Dock, Trenton, New Jersey ; by other | 
some of the difficulties which stood in his path ;/| tablets in the State of Pennsylvania, and by the | 
but, while he is remembered for the boats that he monument at Bardstown. His biography, by | 
built and placed on the Delaware, his horizon was | Thompson Westcott, was published in 1857. 
not bounded by the waterways of the New World. | 
His imagination led him to visualise the appli-| 
cation of steam to men of war, and the inauguration 
of a steam service across the Atlantic which would 
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bring large numbers of settlers to the United States | 
and make that country the most opulent empire on | 
earth. Regular transport by steam vessels only 
began in 1807 with Fulton’s Clermont, but, ten 
years after that, a committee of the New York 
legislature reported that “the steam boats of 
Livingstone and Fulton were in substance the 
invention patented to John Fitch in 1791, and 
Fitch, during the term of his patent, had the 
exclusive right to use the same in the United 
States.” 

Fitch was born at East Windsor, Connecticut, | 
being one of the six children of a farmer of rather 
rigid religious views. Taken from school to work 


on the farm, he showed considerable mechanical | 
aptitude, and, in subsequent years, was a maker | 


of potash, a watchmaker, a brass founder, and a 
silversmith. He served in various capacities in the 
War of Independence, and then, in 1780, became a 
surveyor in Kentucky. He had had the misfortune 
to make an unhappy marriage and to suffer captivity 
as a prisoner of war, and, at Trenton, to see his 


property destroyed, but he was still able to repair | 


his fortunes to some extent. In 1782, he received 
a considerable grant of land in the west, where he 
took to map making. On one of his journeys, in 
1785, the idea came to him which changed the 
whole current of his life. Not allowing the grass 
to grow under his feet, in the autumn of that year 
he had an interview with Washington—as James 
Rumsey, his rival, had done in the previous year— 
and he also presented a model, drawing and descrip- 
tion of a mechanically-propelled boat to the Ameri- 
can Philosophical Society, of Philadelphia. He also 
placed his views before Benjamin Franklin, and 


| the method are too often overlooked. 


Spectroscopy and Combustion Theory, By Dr. A. G. 
Gaypbon, M.Sc. London: Chapman and Hall, Limited. 
(Price 17s. 6d.) 

THE use of the spectroscope or spectrograph in the 

study of flames is so familiar that the limitations of 

It is a com- 

paratively simple matter to observe or photograph 

the spectrum of a flame, but the interpretation 
of the observations in terms of what is actually 
happening in the flame is often very difficult. Dr. 





|Gaydon is prominent among a number of workers 


who have been engaged in this field of research in | 
recent years, and in this monograph he has collected | 
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such as those associated with sulphur compounds 
and with halogens. The author has been able to 
link up the spectroscopic results in several instances 
with the reaction mechanism, which is essentially 
complex and difficult to settle by ordinary chemical 
means. In the later chapters, other ways in which 
spectroscopic technique and the underlying physical 
theories may be applied to combustion problems are 
considered. The most direct of these are the study 
of the absorption spectra of intermediates and 
products of combustion, and the quantitative study 
of infra-red emissions from flames. In these two 
fields the experimental material is less complete. 
The results as set out by the author do, nevertheless, 
show in a most striking manner the potentialities ot 
the method. No less valuable is the treatment 
given in the last few chapters of the contribution of 
spectroscopy to problems connected with the life- 
times of activated molecules, particularly the after- 
burning of carbon monoxide, and the important 
questions arising in connection with flame tempera- 
tures and the dissociation energies of molecules 
involved in flame phenomena. 

Dr. Gaydon has included a very useful appendix 
giving wavelength data for the absorption and 
emission bands associated with important flame 
spectra and combustion products, and also a com- 
prehensive bibliography. While it must be recog- 
nised that this subject, on the whole, is in the early 
stages of its development, it is clear from the 
admirable survey which the author gives that, in 
time, it may well provide the key to many of the 
puzzling points in combustion theory. The book is 
one which will be found to be of value not only to 
research workers in this field, but also to those con. 
cerned with the internal-combustion engine and 
other applications of the subject. 


Fire Pumps and Hydraulics. By J. E. Ports, B.s« 
(ENG.), A.M.I.Mech.E., and T. H. Harriss. London 
George Newnes, Limited. [Price 10s. 6d. net.) 

THE practical hydraulics of fire-fighting represents 

a distinct and rather specialised branch of pumping 

practice, the collation and interpretation of which 

has been confined, in general, to the comparatively 


| few engineers who have been directly concerned in 


the construction of fire pumps and to the small 
proportion of users who have possessed a sufficiently 
intimate acquaintance with hydraulic theory and 
the constructional principles involved to appreciate 
the nature of the problems. While these users have 
been able to assist designers in some measure by 
reporting the results of experience, the co-ordination 
of that experience has been rather haphazard in the 
pre-war past, largely because the majority of fires 
placed no exceptional strain on the equipment, and 
might have been dealt with fairly effectively by 
almost any type of portable pump capable of 
throwing a jet to a height of 60 ft. for an hour o1 
less. It is only under war conditions that the 
problems of fire pumping, by massed concentra- 
tions of pumps, have assumed particular significance. 

Within the past three years, however, fire-fighting 





for the first time the spectroscopic evidence bearing | forces have had to déal with conflagrations of a 
on the theory of combustion processes. This is by | seriousness previously unknown in history, and, for 
no means limited to observations of visible and | that reason, a more detailed examination of fire- 
ultra-violet spectra, though, naturally, such observa- pump practice and potentialities is timely. This 


tions are numerous. Work on the infra-red emission 
from flames, the absorption spectra of intermediates 
and products, and on the energetics of combustion 
processes is also reviewed. Indeed, every aspect 
of spectroscopy which is capable of contributing to 
the solution of the many baffling problems of com- 
bustion finds a place in this survey. A large part of 
the book is of interest also to workers in related 
| fields, and it is with the object of helping such non- 
| specialists that the author has given an introduction 
| to the theory of molecular spectra in his first chapter. 
| Few will question the wisdom of the course, for the 
terminology of the spectroscopist is often a stumbling 
block to chemists. It might, indeed, have been an 
| advantage if this introduction had been considerably 
| expanded, especially as it is difficult to find a satis- 
factory elementary exposition elsewhere. 
The early chapters deal with the hydrogen flame, 


asked for his support. On March 18, 1786, New | hydrocarbon flames, cool flames and atomic flames ; 


Jersey granted Fitch ‘‘ the sole and exclusive right| the carbon-monoxide flame ; 


boats urged 


of constructing, using 


or impelled by force of fire or steam in all the 


explosion spectra, 
with special reference to the internal-combustion 
engine ; and the emission spectra of various flames 





book is an elaboration of a course of lectures pre- 

| pared for the purpose of training pump-operator 
| instructors in the Leeds Auxiliary Fire Service, 
| supplemented by a useful collection of reference 
|data. Included in the latter is‘a table and some 
| curves, relating to the section of the text which 
discusses the height and reach of jets, which are of 
particular interest. They are based on a paper by 
Mr. J. S. Blair, B.Sc., which appeared in the Journal 
of the Institution of Civil Engineers for June, 1941. 
and summarise the results of comprehensive tests 
with nozzles of various sizes and pressures up to 
140 lb. per square inch. As the authors point out. 
the tests do not support the theory, originally 
developed from experiments by J. R. Freeman in 
1888, that increase of pressure beyond a certain 
value gives no further increase in the height of the 
jet. The book devotes considerable space to the 
operation of petrol-engines, and contains details of 
the principal pumps, reciprocating and centri- 
fugal, together with a compact section on elemen- 
tary hydraulics. 
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NOTES FROM SOUTH AMERICA. 


In the previous article under this heading, which 
.ppeared in our issue of December 11, 1942, on page 475, 
brief comment was made upon the necessity for British 
trading interests, despite war-time difficulties, to main- 
tain existing close connections with the South American 
markets, so as to assist post-war trade recovery. It 
may be added that preparations for the most efficient 
post-war salesmanship in Latin America should include 
a much more widespread knowledge and usage of the 
Spanish language—or Portuguese, in the case of Brazil. 
German competitors in South American markets, 
before the present war, undoubtedly captured a great 
deal of trade by reason of the thorough manner in 
which they used the local languages and weights and 
measures, not only in personal canvassing but also 
in correspondence, catalogues, ete. An excellent 
example of British propaganda—particularly on behalf 
of the engineering industries—is afforded by the recent 
publication by the British Council, through the British 
Standards Institution, 28, Victoria Street, London, 
S.W., of a handbook entitled La Practica Industrial 
Britanica with a supplementary Buyers’ Guide, both 
tinely produced in Spanish. The many contributors 
include representatives of consulting engineers, manu- 
facturing and research associations, leading industrial 
firms, ete. The book provides much usetul information 
on British industrial technique and methods, and sets 


forth the accomplishments of the various branches of | 


British industry. For some time, study of the subject 
of industrial standardisation on a national basis had 
been in progress in South America, and particularly in 
Argentina ; 


engineers and business men with British technical and 
industrial practice. This omission is now remedied by 
the handbook, which should contribute usefully to the 
education of young engineers and technicians, and also 
prove an efficient set-off to propaganda inimical to 
British interests. This publication will undoubtedly 


be very welcome and useful throughout the Spanish | 


speaking countries of Latin America, and, it is to be 


hoped, will prove a forerunner of other valuable | 


propaganda of this nature. 

The South American markets continue to be domi- 
nated by the shortage of shipping and fuel. This 
means, on the one hand, that South America is not able 
to reap the full advantage of the heavy demand by 


the United Nations for many essential products, and, | minerals, metals, machinery, chemicals, pharmaceutical ind 
on the other, an increasing scarcity of imported goods, | products, paper, cigarettes, rolling stock, furniture and | silicon. 


including equipment and auxiliary items for the growing 
national manufacturing industries. Imports of coal 
and coke, petroleum, iron, wire, tinplate and other 


but it was realised that comparatively | 
little had been done to familiarise South American | 


shortage. 
however, and there are general indications of an im- 
provement in the shipping situation during recent 
weeks, such as the lowering of insurance rates on cargoes 
to and from the United States. One of the chief direc- 
tions in which the demand for machinery should develop 
is in mining of metals and diamonds; it is reported 
in Rio de Janeiro, for example, that representatives of 
important North American aluminium interests are 
shortly to visit Brazil in order to study the possibility 
of manufacturing the metal in that country from local 
bauxite deposits. Brazil’s reserves of bauxite are 
estimated at 150 million tons. Further, the lead mines 
near the town of Apiahy, in Sio Paulo, are to be in- 
tensively worked, and steps are to be taken to extract 
other minerals which are abundant in the Ribeira 
River valley. 

In connection with the fuel shortage in Brazil, the 
Board of Economic Welfare in the United States are 
sending mining experts to study the situation, and it is 
understood that this group, in conjunction with engin- 
eers of the Brazilian Department of Mines and the 
| mining companies, have worked out plans for the deve- 

lopment of the coalfields of Brazil. The National 
| Petroleum Council in Brazil has published the following 
| statistics of the consumption of liquid fuels and lubricat- 
| ing oils in the whole of Brazil for the first half of 1942, 
those in parentheses relating to the State of Sao Paulo : 

petrol, 195,786 tons (81,870 tons); kerosene, 47,030 
tons (8,741); Diesel oil, 65,686 tons (16,504); fuel 
oil, 243,249 tons (73,524) ; lubricating oils, 22,988 tons 
(8,039). 

The industyialisation of Brazil continues to make 
rapid progress, although, as elsewhere under war con- 
ditions, there is a growing shortage of certain indis- 
pensable raw materials, including heavy chemicals. 
Members of the United States Technical Mission, who 
recently toured the factories in Sao Paulo for the 
purpose of studying their potentialities in relation to the 
mobilisation of Brazil’s economic resources, expressed 
the opinion that, in future, Brazil should import 
mainly producer goods, such as machinery and tools, 
| instead of consumer goods. Statistics compiled by the 
loca] Federation of Industries for presentation to the 
| Mission give the total value of industrial production 
|in Sao Paulo during 1941 at 9,875,000 contos (which 





| compares with the last official estimate, made in 1937, | 


of 2,861,000 contos), the chief industries in order of 


importance being foodstuffs, textiles, 


| productive 


| woodwork, porcelain and china. 
The rapid industrialisation also taking place in Chile 
is reflected by the fact that approximately one-third 


| 
Shipping convoys are now being arranged, 


RESEARCH ON CAST IRON. 


In common with other research organisations in this 
country, the work of the British Cast Iron Research 
Association is almost wholly directed to assisting the 
war effort. For obvious reasons, therefore, the recently- 
issued 21st annual report of the Association, which 
covers the twelve months ended June 30, 1942, con- 
tains only a brief outline of the work carried out during 
the year. The laboratory experimental work on the de- 
phosphorisation of high-phosphorus pig iron without 
loss of carbon, has been completed and a report pre- 
pared, but owing to the preoccupation of manufacturing 
plants with production work, some difficulty has been 
experienced in arranging for large-scale trials. The 
work was, of course, put in hand on account of the 
demand for hematite pig iron and it is thought that 
opportunities for trials on a commercial scale may arise 
when plants now under construction are completed. 
Reference was made, in the last annual report, to the 
“Second Report of the Committee of the Institution 
of Mechanical Engineers on High-Duty Cast Irons for 
General Engineering Purposes,” dealing with the effects 
of phosphorus on high-duty plain irons. A report, now 
in course of publication, completes this; it deals with 
the effect of phosphorus on alloy cast iron. A further 
general report on alloy cast irons is also in process of 
publication. Work im progress is being devoted to 
the so-called “ acicular irons,” but the only data given 
in the report regarding these materials are that they 
have unusually promising properties, especially a rela- 
| tively high ductility and impact strength. Taking the 
product of the transverse rupture stress and the deflec- 
tion at fracture as a figure of merit for a given iron, 
values ranging from 2-5, for Grade C iron (B.S.I. Specifi- 
cation No. 321), to 8-5, for Grade 4 (B.S.I. Specification 
No. 786), are obtained. The best result in the reports 
of the Institution of Mechanical Engineers is 16-3 for 
a commercially-made iron and 16-8 for an experimental 
iron produced by the British Cast Iron Research 
Association. An acicular iron made by the Association 
has a figure of merit of 35-6, its transverse strength 
being 70-6 tons per square inch, and its deflection at 
fracture 0-505 in., on a standard 1-2-in. bar. 

The results obtained in the course of investigations 
conducted on non-metallic inclusions in a represen- 
tative series of British pig irons, make it clear that the 
| total oxide content of pig irons of all types is so small 
that there is little to be gained by separation into the 
individual oxides of iron, manganese, aluminium and 
The way is now clear for a study of the effects, 
| if any, of the gases hydrogen, nitrogen, and free oxygen. 
| A further stage in the work on the welding of cast iron 
| has now been reached and two reports on the subject 








| 


rough goods, are now very limited, so that there is a of the national production now relates to mining. | issued. One of these contains a review of the whole 
general shortage and wherever possible resort is had | Among recent developments, the official Development | question, and, in the other, are set out the results 
to substitutes. Thus, quebracho wood and maize are | Institute has allocated funds to assist the borax- | obtained on irons welded by a group of member firms. 


being burnt, to some extent, instead of coal and oil, 
while alternative forms of packing are used in many 
cases to replace tinplate. Argentina still imports 
special kinds of cement in small quantities, but is now 


producing concern known as the Borate de Guillagua 
y Puntanegra Mines. The Institute is also buying 


48,000,000 pesos of bonds from the Cia. Electro- | 


Metalurgica e Industrial de Valdivia, whereby that 


These show that the strength of acetylene-welded grey 
| cast iron may reach 90 per cent. of the original strength 
of the material, but that the strength of electrically- 


| welded bars is not so high. Many inquiries on mould- 


very much more important as an exporter of this pro- | concern should be able to produce approximately | ing sands have been dealt with during the year and an 


duct than as an importer. 

The financial problems of British-owned railways 
operating in South America are naturally aggravated 
by the continued difficulty in obtaining fuel, replace- 
ments of rolling-stock, and essential stores. The 
calorific value of wood and maize, now being largely 
used as fuel on the Argentine railways, is much lower 
than that of coal. Steps are being taken to store wood 
in Argentina for next winter, and it is proposed to 
remedy the scarcity of liquid fuel by using linseed oil and 
alcohol. Despite the retarding influence of the lack of 
suitable coal, however, the industrialisation of Argen- 
tina proceeds apace. Already, in 1941, the value of 
manufactured goods (3,400 million pesos) was far in 
excess of that of the farming production, and when the 
final figures for 1942 are available, they will certainly 
show a phenomenal rise in industrial output. There 
has been an enormous increase in manufactured goods, 
metallurgical products, and footwear; the products of 


| 40 per cent. of the national consumption of rolled steel. 
| The Chilean Government also plans to extend the 

country’s power system by establishing three great 
| centres of hydro-electric energy and several minor ones, 
to supply municipalities, industries and the State- 
owned railways. According to the plans of the Deve- 
lopment Institute, the principal centres of potential 
electrical energy will be located in the Aconcagua region 
| to the north of Santiago; in Rancagua, to the south of 
| the capital ; and in the Osorno district, which embraces 
|the extensive Chilean Lakes of the south. Hydro- 
|electric plants are now contemplated, or are actually 

under construction, at Tocopilla, Copiapé, La Serena, 
|Coquimbo, Sauzal, Ovalle, Lontué, Maule, Laja, 
| Pilmaiquen and at El] Volean. The new Sauzal plant 
| at Rancagua, on the Cachopoal River, was inatgurated 

in November. The Aconcagua system will be devoted 
| largely to the production of Portland cement, thus 
| saving the cost of shipping coal from the mines in the 


} 
} 





local laboratories have almost entirely replaced imported | south to the cement mills. According to the engineers, 
medicines and perfumes. The development applies to | there will be sufficient surplus power to supply many 


quality as well as quantity ; 
being made in the republic, 
One of Argentina’s newest industries is that of ply- 
wood, the quality of which compares favourably with 
the European product. The total output so far is 
only some 10,000 cub. m. per annum, but the raw 
material is mainly home-grown lumber, so that the 
industry should expand. Argentine plywood mills are 
now established in the provinces of Entre Rios, Cor- 
rientes, and Salta; and one of the largest and best 
equipped establishments, with an output of 6,000 cub. m. 
per annum, is situated in Avellaneda, in the province 
of Buenos Aires. 

Brazil’s trade during the past few months has been 
restricted by measures placing the country on a war 
footing, as well as by the interruption of shipping and 
the curtailment of internal transport owing to the fuel 


machine tools are now | new industries. 
and so are aeroplanes. | new plants in the south, will also contribute to the 


This generating station, together with 


complete electrification of the Government-owned 
railways of Chile. Some of the southern provinces 
have a rainfal) in excess of 100 in. a year. Chile also 
has many lakes, waterfalls and rapids which are con- 
sidered ideal for the establishment of chemical, smelting 
and other industries, requiring cheap power. 








Tue “ Boyp” PLUNGER PumPp.—The Boyd crank- 
operated plunger pump, employed in cement manufacture, 
will in future be made by Messrs. Edgar Allen and Com- 
pany, Limited, Sheffield, this firm having purchased the 
goodwill of the pump together with all relative patterns, 
drawings, etc., from Messrs. Edward Boyd and Sons, 





Limited, Hull. 


important investigation on supplies of bonding clay in 

| Great Britain completed. This shows that a number of 
| clays are available in this country which can be re- 
| garded, in greater or lesser degree, as substitutes for 
bentonite, hitherto imported.* Work on the recovery 
| of core sand from oil-bonded cores has been continued. 
| Research on vitreous enamelling, under the auspices 
|of a Joint Committee of the Association and of the 
| Institute of Vitreous Enamellers, has been continued 
|and reports issued on an impact test and on the 
| adherence of enamels to sheet iron and steel. Reports 
|on the opacity of vitreous enamels have also been 
| issued in connection with investigations carried out 
for the Tin Research Institute. Some work has been 
|done on Chrom-X, a material recommended by the 
Ministry of Supply for use in adding chromium to 
cast iron in order to release ferro-chromium for other 
purposes, and on Sil-X, a similar material employed 
for making ladle additions of silicon. 

Since the publication of the last annual report the 
Association has acquired a new permanent home 
situated about 12 miles from Birmingham. The new 
premises, hitherto used as a private residence, have a 
covered area similar in extent to that of the buildings 
in St. Paul’s-square, Birmingham, previously occupied 
by the Association, and, in addition there are about 
15 acres of ground suitable for any extension which 
the Association is likely to be called upon to under- 
take. Following the necessary adaptation and the pro- 
vision of supplies of gas, water and electric light and 
power, the transfer to the new headquarters of equip- 
ment, apparatus and plant began at the end of August, 
1942, and was virtually completed before the end of 
the year. The remaining term of the lease of the original 
premises in St. Paul’s-square has been disposed of and no 
liability now remains on the Association under this head. 





* See ENGINEERING, vol. 154, page 487 (1942). 











46 


SWARF 


WASHIN 


ENGINEERING. 





G AND 


OIL-RECOVERY 


JAN. I 


1943. 


wn 


PLANT. 


MESSRS. INDUSTRIAL UTILITIES (BIRMINGHAM), LIMITED, BIRMINGHAM. 





















(7958.4) 


SWARF WASHING AND 
OIL-RECOVERY PLANT. 

Ix view of the scale on which swarf is handled in 
many instances to-day, a description of a large cleaning 
plant may be of interest. This plant is situated in the 
works of one of the firms controlled by Messrs. Birming- 
ham Small Arms Company, Limited, Small Heath, 
Birmingham, and will clean 10 tons of swarf a day, the 
oil recovered, which stated to of satisfactory 
quality and to contain only about 0-2 per cent. of 
water, amounting, with average working, up to 30 gal- 
lons per ton of swarf handled. An outline arrangement 
of the plant is given in Fig. 1, and a photograph of the 
feeding end of the plant is reproduced in Fig. 2. The 
plant was designed by Messrs. Industrial Utilities 
(Birmingham), Limited, Lombard House, Great Charles- 
street, Birmingham, 3. 

The principle adopted is the washing of the swarf 
by sprays of water as it is transported on a conveyor 
and recovering the oil from the wash-water by a 
combination of settling and centrifuging. The con- 
Fig. 1. consists of a steel trough formed of 


be 


is 


veyvor. @, 


U-shaped sections attached to the links joining the | 


supporting rollers. A length of angle iron is attached 
transversely to every other section to enable the 
swarf to be raised without slipping up an incline 
of about 32 deg. to the horizontal. The upper or 
delivery strand of the conveyor is supported by rails 
on which the rollers run for its full length. The lower 
or return strand is supported in this way for about the 
upper two-thirds of its length, the remaining third hang- 
ing in acatenary. At the bottom of the conveyor the 
delivery strand passes through a tank of water 6, the 
bottom of which is curved to follow the dip of the chain 
at this point. The top of the tank is covered in and 
is provided with an opening through which the dirty 
swarf, shown in a heap on the left of the illustration, 
is loaded on to the conveyor. The water in the tank is 
kept in circulation and there is a constant discharge 
into the collecting tank c. The circulation is effected 
by a motor-driven centrifugal pump d drawing from 
the bottom of the collecting tank and discharging 
through perforations in the pipe system e. The sprays 
resulting from this discharge impinge on the swarf on 
the conveyor with an effective washing action, the 
drained water and oil escaping through the interstices 
of the conveyor into a trough f, by which it is returned 
to the tank. 

The loading opening, protected by a railing, is seen 
in the foreground of Fig. 2, the lowest spray being 
visible through it. Referring again to Fig. 1, the 
collecting tank is provided with a steam-heating pipe g 
and is divided vertically by a partition to minimise 
eddies. The oil separates from the water in the tank 
und collects on the surface, this action being assisted 
by the heating of the mixture which the steam pipe 
maintains at an even temperature of about 180 deg. F., 
this temperature having been found to be the lowest 
at which the system will function efficiently. The 


oil is collected from the surface through a swivelling 
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pipe h, the end of which is kept at the correct level 
by a float. The floating pipe forms the suction of a 
small motor-driven centrifugal pump i, which dis- 
charges into the dirty-oil tank j. The oil in this tank 
is also maintained at a temperature of about 180 deg. F. 
The dirty oil is run out of the tank periodically into a | 
centrifugal separator k, the outlet valve on the tank 
being regulated so as to ensure a steady flow. The 
separator discharges the cleaned oil to a storage tank l, 
from which it is drawn off for re-use in the shops. As 
already stated, the water content of the cleaned oil is 
very low, while it is also said to contain no harmful 
bacteria and to be acid-free 

The washed swarf is discharged from the conveyor | 
into a chute m with alternative outlets as shown in 
Fig. 1, a chain-operated flap enabling it to be deposited | 


| either on to a platform for subsequent removal or to 


be loaded directly into a truck for transport. The | 
storage platform is not always provided and where a} 
briquetting plant is available on the site the swarf could 
be discharged directly to that plant. It will be noticed 
in Fig. 1 that the conveyor is driven at the top, a motor ! 


| quantity of swarf. 


with worm-gear reduction being employed with belt 
transmission to spur-reducing gear at the top sprocket. 
We understand that the swarf-cleaning system previ- 
ously employed at this works, although it embodied 
centrifugal separators, had no provision for washing, 
and that the oil recovered has been substantially 
increased by the washing process. It*is stated that 
the original plant required 22 man-shifts a day to 
handle the swarf output while with the new plant ‘only 
three man-shifts are needed, with a slightly increased 
Three men are one to 
load the dirty swarf into the washing tank. one to 
attend to the discharge from the conveyor, and the 
third, a charge-hand, to see to the pumps and centri 
fugal separator. 

As an example of the methods employed for collect- 
ing swarf from the machine tools, those employed by 
Messrs. Fischer Bearing Company, Limited, Upper 
Villiers-street, Wolverhampton, a firm controlled by 
Messrs. British Timken, Limited, 65, Chester-road, 
Aston, Birmingham 7, may be described. The swarf 
is led from the machines into tubs sunk in pits in 


needed : 
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the shop floor and cutting lubricant is there 
largely drained away. The tubs are removed by one 
man with the aid of lifting tackle and run on an over- 
head rail to the disposal point, the swarf remaining 
there in the tubs until fed into the baling machine or 
chipping machine. A similar system could be operated 
in conjunction with washing plant of the type 
described above. As regards the disposal of the swarf, 
« method employed by Messrs. British Timken may 
mentioned. Some of the swarf produced by this 
firm is not easily baled and as it is undesirably bulky 
if left as it comes from the machines it is broken up 
into small fragments by a chipping machine manu- 
factured by Christy and Norris, Limited, 
Broomfield-road Lronworks, Chelmsford, though modi- 
fied in some particulars to suit the special conditions 
involved. The swarf collected from the machines is 
delivered to the loading position by a conveyor. At 
the delivery end, two men throw the swarf on to a 
platform from which a third feeds it into the chipping 
machine or disintegrator, special care being taken to 
eliminate any stray components or tools which may 
have found their way into the swarf. The machine will 
handle up to three tons of swarf per hour. It is driven 
by an 80 h.p. motor, this power being desirable in order 
to cope with the load which is often irregular. The 
discharge from the disintegrator is finely divided and in 
this state is more easily stored until removal and more 
compactly stowed in a lorry for transport. 


a 


be 


Messrs. 








or ExportTs.—The Board Trade 
issued a new order controlling the export of goods, 
chiet effect of which 
controt orders. 


CONTROL have 
the 
previous export 
It comes into force on Friday, January 


of 
is to consolidate 


15, and sets out the position with reference to export 


licensing control at that date. Copies will shortly be 


available at H.M. Stationery Office. 


| will also be given the names of antelopes. 

















4-6-0 MIXED-TRAFFIC. LOCOMOTIVE | found to be desirable, the main reason for this procedure 


FOR THE LONDON AND NORTH 
EASTERN RAILWAY. 


PRESENT conditions tend to enhance the utility of an 
engine which is suitable for handling both heavy pas- 


senger traffic and fast freight traffic over the systems | 


of all the British railway companies with the minimum 
of restrictions, and to meet this demand the 4-6-0 


mixed-traffic locomotive illustrated in Figs. 1 and 2, on | 


this page, has been put into production by the London 
and North Eastern Railway. The first of the class, 
No. 8301, named * Springbok,” in commemoration of 
the recent visit of General Smuts to this country, has 
been put into service ; subsequent engines of this class 
The engine, 


| which has been built at Darlington to the design of Mr. 





Edward Thompson, Chief Mechanical Engineer of the 
L.N.E.R., has a total adhesive weight of 117,600 lb. and 
a tractive effort of 26,878 lb. at 85 per cent. of the boiler 
pressure of Ib. per square inch. The ratio of 
adhesive weight to tractive effort is thus 4-375, and the 


225 


tractive effort is greater than any of the company’s | 


present locomotives for the class of work contemplated, 

with the exception of the * Pacific’? and ‘* Green 

Arrow ” Its availability, due to its weight and 
J & 

wheel arrangement, is, however, appreciably greater 
than either of these two classes. 7 

g ' é r q j > ile , . 

In general appearance, the engine, while workman 


classes. 


like and pleasing, as will be evident from Fig. 1, does | 
| is 1,676 sq. ft., made up of 168 sq. ft. for the firebox, 


not present any great differences from others of the 
company’s locomotives ; for example, apart from having 
a four-wheeled bogie, it is not unlike the smaller 
engine illustrated in ENGINEERING, vol. 143, page 443 
(1937). This general resemblance, however, is inten- 
tional, as the design was undertaken with the object of 


2-6-0 | 


incorporating the best features of the existing designs | 


| in a single unit, with such detail modifications as were 





being to avoid the expense of providing new patterns, 
jigs and tools; this expense, in fact, has been almost 
entirely avoided. The two cylinders, which are 20 in. 
in diameter by 26-in. stroke, have, for example, been 
cast from the same patterns as those used on the 
2-6-0 Class K.2 locomotives though the steam passages 
have been modified to give as direct a flow as possible 
in conformity with the results of recent experience. 
This has involved the lengthening ot the valve travel 
which has been effected by moditying the quadrant 
iink, Walschaerts valve gear being used. Piston valves, 
10 in. in diameter with a travel of 6% in., a steam lap 
of 1% in., and a cut off in full gear of 75 per cent. are 
fitted. 

The boiler is the same as that fitted to the L.N.E.R. 
4-6-0 Class B.17 express passenger locomotive, though 
the pressure has been increased from 200 lb. to 225 Ib. 
per square inch. Since the B.17 engine has three 
cylinders, each 17} in. in diameter, and the boiler, 
supplies them satisfactorily, it will be clear that it will 
be fully equal to the demand from two cylinders of the 
dimensions previously mentioned. The barrel has a 
maximum diameter of 5 ft. 6 in. and a length between 
tube plates of 13 ft. 11Z in. There are 143 tubes, 2 in. in 
external diameter, and 24 superheater tubes, 5} in. in 
external diameter, the latter containing superheater 
elements, 1-24 in. in internal diameter. The firebox is 
4 tt. 04 in. wide by 9 tt. 7} in. overall length and has a 
grate area of 27-5 sq. ft. The total evaporating surface 


1,048 sq. ft. for the plain tubes and 460 sq. ft. for the 
superheater tubes. The surface of the superheater ele- 
ments is 344 sq. ft., so that the total heating surface is 
2,020 sq. ft. The driving wheels are 6 ft. 2 in. in dia- 
meter on the tread and conform to existing standards. 
The journals are 8} in. in diameter by 9 in. long. The 
journals of the bogie axles are 64 in. in diameter by 
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% in. long, and those of the crankpins are 5} in. in dia- 
meter by 6 in. long. The coupling pins are 4 in. in 
diameter by 4} in. long for the leading and trailing 
wheels and 6 in. in diameter by 4} in. long on the 
centre wheels. 

It will be seen from Fig. 2 that the distance between 


the leading and centre axles is 7 ft. 3 in., and between | 


the centre and trailing axles is 9 ft., which gives a 
weight distribution of 17 tons 4 ewt.; 17 tons 15 ewt. ; 
and 17 tons 11 ewt., respectively, on the three driving 
axles ; these weights make up the total adhesive weight 
of 117,600 Ib. 
13 ewt. on a wheel base of 6 ft. 3 in., the distance 
between the trailing axle of the bogie and the leading 
axle of the driving wheels being 5 ft.6 in. The tender 
is of standard design and holds 4,200 gallons of water 
and 7} tons ot coal. It is carried on six wheels with an 
overall wheelbase of 13 ft. 6 in., the weight distribution 
being 16 tons 8 cwt. on the leading axle, 17 tons on 
the centre axle and 18 tons 12 cwt. on the trailing axle. 
It may be noted that the tender bears the letters 

N.E.” only, instead of the more familiar “‘ L.N.E.R.” 
Summarising the weights it will be seen that the maxi- 
mum total weight of the locomotive as a whole is 123 
tons 3 ewt. in working order, made up of 71 tons 3 cwt. 
for the engine and 52 tons for the tender. The empty 
weights are 64 tons and 25 tons 7 cwt., respectively. 
A noteworthy departure from normal practice is that, 
with the exception of the wheel centres, buffer sockets 
and horn brackets, the parts normally made of cast 
steel have been fabricated by welding in the Company’s 
shops, so that all steel castings, other than those just 
mentioned, have been eliminated. 





AIR-RAID DAMAGE TO SIGNAL BOX. 


An account of the air-raid damage to a railway 
station in Belfast was given in our issue for Decem- 
ber 25, 1942, page 507, and another example is 
afforded by the damage to a signal box at Sheffield. 
Both examples serve to show how rapidly railway 
organisation can make good such damage. The instal- 
lation affected was a signal box at the London Midland 
and Scottish Railway station at Sheffield, a night air- 
raid demolishing this and causing heavy damage to 
signal wires and to telegraph wires and cables for a con- 
siderable distance both north and south of the station. 

tepairs were immediately commenced from both ends 
of the affected area by the staff of the railway company’s 
signal and telegraph department, but the restoration 
of tele-communications was interrupted by a second 
air-raid two nights later, the second attack resulting 
in further damage north of the station. Notwithstand- 
ing this interruption, all the circuits were restored in 
the afternoon of the fourth day after the first raid. 
All points and signals worked from the wrecked signal 
box were disconnected, and by 10.30 a.m. of the day 
after that raid all the lines were opened for traffic, 
the working being effected by flagmen and pointsmen 
based on a portable hut equipped as a temporary 
block post. 

The demolished signal box was a timber structure, 
43 ft. long by 8 ft. wide, and contained 68 levers at 
6-in. centres, situated on a floor 13 ft. 6 in. above the 
rail level. Three of the levers were spare. By early 
morning of the second day following the first air raid, 
the debris had been cleared and the timber structure 
of the new signal box had been received, which enabled 
the work of rebuilding to be commenced. The new 
signal box, which occupies the site of the old one, 
is of the same length, but is 2 ft. wider, being 10 ft. 
wide, and the signal floor is 2 ft. lower, that 
11 ft. 6 in. above rail level. The material delivered 
included a new mechanical interlocking frame. This 
consisted of 70 levers pitched at 44 in. centres. Erection 
could not, of course, be carried out in the box, but 
as soon as the frame components were received, they 
were assembled on the end of the station platform, 
close to the signal box, and the mechanical locking gear 
was fitted. All the points and main line signals were in 
operation by the evening of the thirteenth day after 
the first raid, and the work was finally completed on the 
following day. Operations were facilitated by the 
provision of dormitory vans for the signal and tele- 
graph department staff, and food was supplied from 
outside the area. Interruption of lighting and water 
services by bombing caused some difficulties, but these 
were successfully overcome. 


Is, 








RELEASE OF SPACE FOR STORAGE.—Occupiers of whole- 
and retail premises which have a floor space of 
10,000 sq. ft. or more must make a return without delay 
to the Registrar of Factory and Storage Premises, Board | 
of Trade, Neville House, Page-street, London, S.W.1, | 
from whom the necessary forms can be obtained. Copies 
of the Storage Facilities (Information) Order, 1942, can 
be obtained from H.M. Stationery Office, price 1d., or | 
through any bookseller. I 


sale 


The bogie carries a load of 18 tons | 





see 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


ERING. 


Testing of Light Alloys at Elevated Temperatures.—In 
response to a request received from the Aeronautical 
| Research Committee, a new specification (No. 1094- 
1943), covering the short-time testing of light alloys at 
|elevated temperatures, has been issued. Reference is 
| now frequently made to the mechanical properties of 
| light aluminium alloys at high temperatures and it was 
therefore considered desirable that a standard covering 
the essential features of the test, such as the heating 
period, should be prepared in order to enable tests to 
_ correlated and compared. The new standard has 
| been based on a short-time test in which the heating 
| period is 60 minutes, and particulars are given for 


carrying out tensile and Brinell and diamond-pyramid 


| tures ranging from 100 deg. to 450 deg. C. In the case 
| of the Brinell test it is recommended that a new ball 
used for each test at 200 deg. C., and above, the 
ball being discarded after the test. [Price 1s. including 
| postage. ] 

| Bolts, Nuts and Set-Screws.—In 1941, at the request 
| of the Iron and Steel Control of the Ministry of Supply, 
the British Standards Institution issued a war-emer- 
|gency specification for black bolts. This, No. 916, 
provided for bolts and nuts having smaller widths 
across the flats and for bolt heads and nuts of a thick- 


ness less than those included in the regular Whitworth | 


series covered by B.S. No. 28. The object of the 
war-emergency standard was to secure the utmost 
economy in steel consumption, and the corresponding 
specification for bolts, nuts and set-screws, manufac- 
tured either by turning from the bar or by cold forging, 
has now been issued. The new specification, No. 
1083-1942, has likewise been prepared at the request 
of the Ministry of Supply, and it supersedes B.S. Nos. 
191 and 193. It covers both B.S.W. and B.S.F. bolts 
and nuts. The nominal dimensions of the widths 
across the flats and the thickness of the bolt heads and 
of the nuts remain unaltered from the dimensions given 
in B.S. Nos. 191 and 193, which are one size smaller 
than the regular Whitworth series. Amendments, 
however, have been made in the tolerances, and one 
or two minor relaxations have been provided in order 
to facilitate manufacture during the war period. As 
an appendix, a schedule of the physical properties of 
bolt and nut steels of from 28 tons to 60 tons per square 
inch ultimate tensile strength is given, and a system 
of marking the high-tensile bolts is now introduced. 
A further appendix gives a code of part numbers 
which has been developed in conjunction with the 
Ministry of Supply for use in connection with bolts 
and nuts for the Government Services, but which is 
also applicable to the ordering and stocking of bolts 
and nuts for general engineering purposes. [Price 2s., 
postage included. | 


| 


Stirrup Pumps.—The Ministry of Home Security 
recently issued instructions to the effect that incendiary 
bombs should be resolutely tackled with the jet from 
a stirrup pump and not, as originally laid down, wit 
the spray. 
with the need for a dual-purpose nozzle and a new 
nozzle, giving a jet only, and having no moving parts, 
has been designed. The new nozzle is described and 
illustrated in an amendment to the specification 
B.S./A.R.P. No. 33. [Price of specification and amend- 
ment 6d. net, or Sd. postage included. Amendment 
only (reference P.D. 56) gratis on receipt of a stamped 
addressed envelope. | 








BOOKS RECEIVED. 


Jig and Fixture Design. Design of the Principal Features 
of Drilling and Boring Jigs and Milling and Planing 
Fiztures. By H. T. Davey. Cordwallis Works, 
Maidenhead, Berks.: Percival Marshall and Company, 
Limited. [Price 3s. net.) 

Rugby Engineering Society. Proceedings. Volume 
XXXIII. Session 1938-39. Rugby: The Hon. 
Corresponding Secretary, Rugby Engineering Society, 
c/o British Thomson-Houston Company, Limited. 
[Price 108. 6d.) 

Now—Or Never? Financial Principles in Relation to 
Present Requirements. A Survey, with Certain Pro- 
posals. By C. MARSHALL HATTERSLEY. Greno House, 
Swinton, near Mexborough, Yorks.: 8.C.C.C. [Price 
6d.) 

Neue allgemeine Theorie der mehrstufigen arialen Turbo- 
maschine. By Dr. ING. WALTER TRAUPEL. Ziirich, 2, 
Stockerstrasse 64: A.G. Gebr. Leemann und Co. | 


[Price 12 Swiss francs. | 





hardness tests on cast and wrought alloys at tempera- | 


The new technique, therefore, does away | 
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PERSONAL. 


The Council of the Institution of Civil Engineers ha 
nominated Sim CYRIL KIRKPATRICK, a past-president 
represent the Institution on the Tribunal of Appew 
| Londen Building Acts (Amendment) Act, 1939, for 
| period of three years from January [, 1943. Dr. Davy 
| ANDERSON, B.Sc., M.Inst.C.E., is to act as his deput 
| The Council have also nominated Mr. D. M. Watso» 
| B.Se., M.Inst.C.E., to represent the Institution on th 
| Standards Committee of the Directorate of Post-\ 

Building, Ministry of Works and Planning. 
| The Minister of Aircraft Production has appointed M: 
| B. LOCKSPEISER to be Director of Scientific Research 
| succession to Dr. D. R. Pre, F.R.S., who, as stated j 
| our issue of November 20, 1942, has taken up the ap 
pointment of Provost of University College, London. 

The Minister of Production has appointed Str CHARL! 

| CRAVEN to be his industrial adviser and Sir Percy MILL 
his chief adviser on production progress. 

Mr. E. V. EVANS, general manager of the South Metro- 
politan Gas Company, has been appointed an additions 
director of the Company. 

| Mr. Ricnarp E. STuBINGTON has been appointed 
| chairman and managing director of Messrs. Merryweather 
|} and Sons, Limited, Greenwich, London, 8.E.10, in suc 
cession to the late Mr. Joun H. OsBoRNE. Masor L. ( 
MILLER, D.S.O., works manager, has been elected 
director of the Company. 

| MR. H. Pryce-Jones, B.Eng., A.M.Inst.C.E., M.LE.E 
| Deputy City Electrical Engineer, Liverpool Corporation 
| Electric Supply, has been appointed Engineer and 
| Manager, Brighton Corporation Electric Supply, in 
| succession to Mr. W. N. C. Ciincu, M.LE.E., who, 
stated on page 408 of our issue of November 20, 1942 
is to become deputy general manager of the Northmet 
| Power Company. 

Masor F W. Jackson, C.B.E., Chief Fire 
Commander, London Region, is resigning this position 

| to take up an advisory appointment in the Department 
of Scientific and Industrial Research in connection with 
post-war reconstruction. 

Mr. Ranatp J. Harvey, M.Inst.C.E., M.1.Mech.E 
M.IL.E.E., consulting engineer, of 34, Victoria-street 
London, S.W.1, has resigned the joint honorary secretary 
ship of the Association of Consulting Engineers. Mr 
Harvey has acted in that capacity for the last six years 








ais 


D.S.O., 


Mr. Ropert BLACK, manager of the Scottish branch of 


Messrs. E. H. Jones (Machine Tools), Limited, Edgwar 
road, The Hyde, London, \.W.9, has moved to new 
premises at 6, Rhannan-terrace, Glasgow, 5.4. (Tele 


phone: Merrylee 2822.) 
Dr. D. ANDERSON, B.Sc., A.R.T.C., M.1.Mech.F 
M.I1.A.E., has been elected chairman of the Examination- 
| Committee of the Union of Educational Associations. 


COLONEL M. J. H. Bruce, C.B.E., M.1.Mech.E.., 
been appointed Director of Fighting Vehicle Inspection 
Ministry of Supply. This inspectorate was formerly th« 
Armoured Fighting Vehicle Division of the Mechanical 

Inspection Department. 

| Mr. A. M. Parkinson, B.Sc. (Eng.), M.I.Mech.E 
A.M.1.E.E., head of the Engineering Department, Hack 
{ney Technical Institute, has succeeded Mr. A. C. R 
Rrrewir, as head of the Mechanical Engineering Sex 
tion of the Central Register, Ministry of Labour anid 
National Service. 

Mr. F. J. Peck, B.Sc. (Eng.), Wh.Ex., M.1.Mech.E 
has been appointed head of the Mechanical and Civil 
Engineering Department of Loughborough College. 


s. 


has 


Owing to the increased activities of Messrs. THos. W 

| WaRD, Limrrep, Albion Works, Sheffield, Mr. E. G 

Mort, general manager of the firm's Briton Ferry Works 

Mr. J. S. BRADSHAW of the Scrap Iron and Steel Depart 

ment, and Mr. F. W. Rospinson of the Foundry Supplie- 

Department, have been appointed local directors of the 
Company. 


Mr. Feurx L. Levy. who is on the board of Mesésr- 
George Cohen, Sons and Company, Limited, and of 
Messrs. T. ©. Jones and Company, Limited, has been 


| appointed a director of Messrs. Kryn and Lahy (1928) 
| Limited, engineers and steel founders, Letchworth 
Herts. He is at present seconded to the Ministry 
Supply as Assistant Director of Scrap Supplies. 


of 








THe Late Mr. G. L. Krrxkpatrick.—It is with regret 
that we record the sudden death of Mr. George Loui- 
Kirkpatrick, which occurred at Edinburgh on January 9% 
Prior to his appointment as general manager of Messr= 
Bruce Peebles and Company, Limited, East Pilton 
Edinburgh, in June, 1932, Mr. Kirkpatrick was a member 
of the staff and a director of Messrs. Asea Electric, 
Limited, Chancery-lane, London, W.C.2. He was 
appointed managing director of Messrs. Bruce Peebles 
on January 1, 1939. Mr. Kirkpatrick was elected an 
associate member of the Institution of Electrical Engin 
eers in 1920 and became a member in 1931. 
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JAN. 15, 1943. __ 
NOTES FROM ‘THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—aA call to miners and colliery 
oftticials to redouble their efforts to secure the maximum 
output of coal during the coming year has been made by 
Mr. William Jones, Regional Coal Controller. The appeal 
was sent to every colliery in the South Wales, Forest of 
Dean and Somerset coalfields, and in it the Controller 
expressed appreciation for the goodwill and co-operation 
which he had received since taking up his office. The 


Welsh steam-coal market continued to present a very | 


tirm tone throughout the past week. There was a well- 
-ustained demand in both the home and foreign sections, 
but business continued to be severely curtailed by the 
difficulties facing operators in arranging colliery stems. 
\s a rule, collieries were kept busy in maintaining de- 
liveries to the high priority consumers and orders from 
them were usually sufficient to ensure the absorption of 
almost the whole of the productions for some months to 
Consequently business for ordinary industrial 
purposes was held in check, while in spite of a brisk 
‘demand exports were few. Practically the only coals 
on offer continued to be the low grades not wanted by 
the inland section. Best large descriptions were in 
steady request and stems were not easy to arrange for 
delivery ahead. The sized classes were in sustained 
request, but were only very sparingly available. Strong 
conditions still ruled for the 
were practically completely sold forward. 
dry steam smalls were active, but the 
plentiful and dull. 


come, 


Best quality 
inferiors were 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel._-There was some absenteeism at the 

New Year in steel and engineering works, but this was not 

serious and full working is now general. The man-power 


problem continues to exercise the minds of industrialists, | 


who have been warned that only the most effective use 


bituminous smalls, which | 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—While most of the works re- 
started on Wednesday, some are not yet in readiness for 
the heavy demands of the current year. Carefully 
planned repair and overhaul services have been prepared 
and these should help to ensure the maximum output. 
Everything possible is being done to increase the output 
of plates for shipbuilding, boilermaking, etc., which are 
in exceptionally heavy demand. Re-rollers have been 
using large quantities of shell-discard steel, and semies 
have been in adequate supply ; production is mainly of 
light structural sections and small steel bars. In the 
finished-steel branch, the demand for medium and heavy 
joists is only moderate, as also is that for angles. 
Although the output of special and alloy steels has been 
| increased, larger eliveries are still needed. It is expected 
that the large requirements of steel for colliery and rail- 
way purposes will be met satisfactorily. Prices are 
unchanged, and are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 16/1. 3s. per ton; sections, 15/. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. ‘24 
| gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable Iron Trade.—There is no difficulty in meeting 
all demands in the malleable iron trade and makers could 
easily handle more orders. Supplies of raw materials 
are satisfactory. The market quotations are as follows:— 
Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton. 

Scottish Pig-Iron Trade.—There is no new feature in 

the Seottish pig-iron trade. Refined pig-iron is still in 
heavy demand and raw materials supplies are adequate. 
| Current quotations remain at :—Hematite, 61. 18s. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 6l. 5s. 6d. per ton, 
and No. 3, 6l. 3s. per ton, both on trucks at makers’ 
| yards. 








of man-power will avoid drastic re-organisation to secure | 


that maximum outputs are obtained from modern 
machinery and equipment. Slow and costly production 
from plant and machinery not of an economic type will 
result in a diversion of labour to works and plant where 
the highest production can be attained. 
small and ill-equipped works will be affected, but in most 
of the larger works a considerable amount of old plant 
and machinery was scrapped before the war to make 
room for modern melting and heat-treatment furnaces, 
and other plant. Production at the steel and engineer- 
ing works is now proceeding rapidly and there are 
indications that the high figures for last year will be 
exceeded. Raw materials are generally in adequate 
supply, but steelmakers need more hematite, and are 
hoping to benefit from the future shipments of special 
iron ores from North Africa. 
the use of substitute materials 
practice, steelmakers are 
iron, and with a limited quantity of ferro-alloys. 
iron and steel scrap sorting yards are well stocked, but 
further supplies are needed to follow up the deliveries 
from the salvage of gates and railings. 
South Yorkshire The coal 


and changed works 


Coal Trade. 


Christmas holiday period, and by the failure of many 
miners to return to work on New Year’s Day. In con- 
sequence, two Sheffield collieries were idle on that day, 


and there was also limited working in the South York- | 
| 


shire coalfield generally. The demand for steam coal 
for essential work continues, and supplies have been 
short because official and unofficial holidays at the pits 
longer than those at the steel and engineering 
works. The transport difficulty is being eased by the 
use, in many cases, of the South Yorkshire Navigation 
to move coal from the pits to Sheffield. Coke is now 
fairly plentiful, and all the requirements of the works 
are being satisfied. There has been a greater demand 
for coke nuts and gas coke for household use, and the 
Local Fuel Overseers have reduced the deliveries per- 
mitted to householders. 


were 








REGULATIONS FOR BENZOLE-RECOVERY PLANTs.—-The 


Minister of Fuel and Power announces that, in pursuance | 


of Regulations Nos. 55 and 56 of the Defence (General) 
Regulations, 1939, he has issued the Benzole Recovery 
Plant General Direction, 1942 (S.R. & O. 1942, No. 2506), 
and the Benzole Recovery Plant Order, 1942 (S.R. & O. 
1942, No. 2505). The General Direction and Order, 


which are now in force, are very similar to the General | 
Direction issued by the Board of Trade, dated October 24, | 


1941 (S.R. & O. 1941, No. 1719) and the Benzole Recovery 


Plant Order, 1941 (S.R. & O. 1941, No. 1715), which they | 


replace. Certain alterations, however, have been made 
in the articles in respect of coal stocks and the disposal 
of plant. 


Some of the | 


It is remarkable how, by | 


managing without Swedish | 
The | 


position has | 
been made more difficult by the loss of output during the 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—There are few new features in the 
|iron and allied trades, but the recent movements are 
welcome and an optimistic tone prevails on the market. 
| Preparations for the shipment of North-African iron ores 
lto this country again are gratifying to Tees-side firms 
| whe, before the war, were extensive users of iron from 
| mines in Algiers and Tunisia. A resumption of the 
import of these high-grade ores would facilitate an 
increase in the make of certain Tees-side products, the 
supply of which does not fully meet the present demand. 
Little iron and steel is available for sale, as the bulk of 
the outputs for the present delivery period have been 
| allocated to the war industries. 
Cleveland Iron Trade.—There are ample supplies of 
|foundry pig iron to meet the growing needs of con- 
}sumers. Only small parcels of Cleveland qualities are 
| obtainable, but adequate supplies are reaching the works 
in this area from other foundry-iron producing centres. 

Basic Iron.—There is no shortage of basic iron, but 
the production is absorbed as soon as it becomes available 
| by the makers’ own consuming plants. 
| Hematite and Low-Phosphorous Iron.—The demand 
| for hematite and low-phosphorous grades of iron con- 
siderably exceed suppiies, so that a severe restriction of 
| distribution is still necessary, although some increase 
| in the output is expected in the near future. Meanwhile 
substitutes are being used as extensively as possible. 
Much of the substantial make of refined iron is being 
| used in place of hematite. 
| Blast-Furnace Coke.—As was expected, an advance of 
ls. 6d. per ton in Durham blast-furnace coke prices 
| quickly followed a similar rise in the market values of 
foundry qualities, but transactions in furnace coke are 
not numerous. 

Manufactured Iron and Steel.—The consumption of 
semi-finished iron and steel is heavy and the increased 
| deliveries of the latter are still insufficient to meet the 
| needs of the re-rollers. Maximum supplies of steel bars, 
| billets, blooms, and slabs are required and large quantities 
of discard shell steel are being accepted readily. Manu- 
factured-iron firms have plenty of work in hand and 
finished-steel producers are operating their plants at 
full capacity. Specifications for shipbuilding requisites 
are receiving priority treatment but are overwhelming, 
and the heavy demand for plates for other purposes is 
difficult to meet. The call for special and alloy steels 
is also severely taxing the sources of supply. Structural 
steel is in increasing demand, while sheets, colliery 
equipment and railway material are urgently needed. 
| Scrap.—Most kinds of iron and steel scrap are fairly 
| plentiful, but still larger deliveries of first-grade heavy 
steel are required. = 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 


5.30 p.m., Storey’s-gate, St. James’s Park, 8.W.1. Dis- 
cussion on “A National Fuel and Transport Pro- 
gramme,” to be opened by Mr. W. W. Adam. Midland 


Graduates’ Section: Monday, January 18, 7 p.m., James 
Watt Memorial Institute, Birmingham. Annual Lecture : 
** Some Steps in the Development of the Steam Turbine,” 
by Dr. H. L. Guy. Institution: Friday, January 22, 
3.30 p.m., Storey’s-gate, St. James’s Park, 3.W.1. 
General Meeting. ‘‘ Practice and Experience in the Pro- 
duction of High-Speed Helical Gears, \with Special 
Reference to the Elimination of Transmission Noises,’’ 
by Mr. 8S. A. Couling. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 5.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Pipe Lines for Water 
and Oil,” by Mr. M. H. P. A. Levie. Friday, January 22, 
5.30 p.m., 39, Victoria-street, S.W.1. Honorary Member’s 
Lecture: ‘“‘ Geology in the War and in the Peace,”’ by 
Professor H. H. Read, F.R.S. 

SHEFFIELD METALLURGICAL ASSOCIATION.——Saturday, 
January 16, 2.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield, 1. Annual General Meeting. 

INSTITUTION OF PRODUCTION ENGINEERS.—VY orkshire 
Section: Saturday, January 16, 2.30 p.m., The Hotel 
Metropole, Leeds. ‘ Production Control,” by Mr. R. 
Appleby. Preston Section : Saturday, January 23, 2 p.m.., 
The Royal Oak Hotel, Chorley. ‘* Incentives to Produc- 
tion,”’ by Mr. A. J. Charnock. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
January 16, 2.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. “ Planning for the Maintenance 
Engineer,” by Mr. C. D. Lightfoot. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North Mid- 
land Centre: Saturday, January 16, 2.30 p.m., Leeds 
County and Conservative Club, South Parade, Leeds. 
Discussion on “ Recent Developments in Industrial 
Electrical Installation Practice,”’ to be opened by Messrs. 
J. G. Craven and E. A. Fowler. London Students’ 
Section: Monday, January 18, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Problems Night. Wéire- 
less Section: Tuesday, January 19, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Discussion on 
“ Quartz Crystal Applications,” to be opened by Captain 
C. F. Booth. Measurements Section: Friday, January 22, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
“ Boiler House Measurements and Control for Efficient 
Fuel Utilisation,’ by Messrs. G. H. Barker and A. L. 
Hancock. 

BRADFORD ENGINEERING SOcIETY.—-Monday, Janu- 
ary 18, 7.15 p.m., Technical Cellege, Bradford. “‘ Pro- 
ducer Gas Plants for Transport Vehicles,”’ by Mr. 8. F. 
Benson. 

INSTITUTE OF TRANSPORT.—Tuesday, January 19, 
1.15 p.m., Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. ‘‘ Passenger Fares : 
Economics or Tradition ? ’” by Mr. A. B. B. Valentine. 

INSTITUTION OF CIVIL ENGINEERS.—Railway Engi- 
neering Division: Tuesday, January 19, 2 p.m., Great 
George-street, Westminster, S.W.1. ‘ Modern Trend of 
Railway Engineering Practice,’’ by Mr. George Ellson. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Janu- 
ary 19, 5.30 p.m., 85, The Minories, E.C.3. ‘“* Ships’ 
Lifeboats and Davits,”’ by Mr. E. W. Blocksidge. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, January 19, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. ‘“‘ Effect of Pitch Ratio 
and Diameter on Propulsion in Rough Water,” by 
Messrs. J. L. Kent and R. 8. Cutland. 

Roya Society oF ArRTs.—Wednesday, January 20, 
1.45 p.m., John Adam-street, W.C.2. “‘ New Uses for 
Glass,” by Professor W. E. S. Turner. 

LIVERPOOL ENGINEERING SOCIETY.—Wednesday, Jan- 
uary 20, 6 p.m., Municipal Annex, Dale-street, Liverpool. 
“Marine Engine-Room Auxiliary Machinery,” by Mr. 
F. M. Jones. 

INSTITUTE OF PHysics.—London Branch : Wednesday, 
January 20, 6 p.m., Royal Institution, Albemarle-street, 
W.1. “ Distribution of a Liquid in a Pore-Space,’’ by 
Dr. R. K. Schofield. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, January 21, 2.30 p.m., Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. (i) “‘ Wolfram in 
Nigeria,” by Mr. H. L. Haag. (ii) ““ Mixed Oxides of 
Tantalum and Niobium from Nigerian Columbite,”’ by 
Mr. W. P. Horne. 

Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 22, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “Ship Salvage,”” by 
| Mr. A. P. Macfarlane. 
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SPECIALISATION 
SERVICES. 


AmID a welter of assurances that the war will be 
won by digging for victory, saving fuel, propaganda, 


wearing old clothes, strategical bombing, eat 


potatoes, or abstaining from travel, it may seem 
somewhat flat to suggest that victory will go to the 
side that has the best comprehension of scientific 
The con- 
cluding part of this suggestion is the operative part, 
because scientific knowledge appears to be fairly 
equally distributed among the belligerent Powers, 
The best use 


knowledge and makes the best use of it. 


with the possible exception of Japan. 
of that knowledge—for which another term 
engineering 


the tanks ” 
needed to keep them rolling. 


to the numbers in the front line. 


Although, in most cases, the technical officers 
the Royal Air Force belong to the general-duties 
branch and frequently have active flying experience 
behind them, and prospects of high command open 
before them, a squadron’s armament or engineering 
specialist does not habitually, or even commonly, 
fly with it, nor is it necessary that he should ; but, 
as one who performs his duties at the squadron’s 
advanced base and belongs to an operational mess, 

| he is in a position to make his influence felt where it 
The relative position of the technical 
specialist in the Army seems less assured and not 
Corps such as the Royal 
Engineers and the Royal Corps of Signals may play 
their customary vital part in active operations, 
not 


is needed. 


nearly so satisfactory. 


troops, they do 
Hence the tendency 


but, although combatant 
belong to the battle units. 


}and has been far too long, for engineering know- | 
ledge and technical thought to be at a relatively low 


level in the Army. The statements made 


publication by the Colonels of two cavalry regiments, | 


No. 4018. 


IN THE 


is, when applied to warfare, largely a 
front-line conception. It does not suffice to ** roll out 
if their crews lack the mechanical sense 
Moreover, this same 
conception is, at any rate, sound to the extent that 
successes in this war have been achieved by one side 
or the other in a measure largely proportional, not 
to the numbers of engineers in the back room, but 


| had as their unofficial motto the significant words, 
‘** Nothing behind the draw-bar.” 

It may be objected that those were the manifesta- 
tions of a past decade, arising from the noble, but 
| obsolescent, cult of the horse, which had its roots 
|in the noble, but obsolescent, social structure of the 


! 

=“ 
45 | 
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48 | country ; yet this depression of technical awareness 
48 | and this discouragement of engineering thought per- 


— 
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|sisted with regrettable obstinacy. There is reason 
to suspect that the initial shortage of mechanised 
equipment was brought about at least as much by 
the fact that senior officers, trained to think in 
terms of fox-hunting, were unlikely to grasp the 
need of it, as by the shortage of public money with 
which to buy it. Manceuvres such as “ tactical 
exercises without troops” and “tactical rides” 
could be indulged in without dragging round all 
those smelly tanks and guns (if any) and—which 
may have weighed even more—could be indulged in 
on horseback. The peace-time British Army seemed 
to have formed the habit of going through the 
notions—and the wrong notions at that—without 
going through the motions, unless that could be 
done in the saddle. No doubt, a good gallop was 
had by all, but the highly qualified Ordnance 
Mechanical Engineers, who knew what made the 
wheels go round, had little say in the turning of 
them, and it is broadly true to say that the average 
regimental officer was devoid of engineering training 
or knowledge ; with what results has been seen. 

The formation of the Royal Corps of Electrical 
and Mechanical Engineers, recorded in our issue of 
December 11, 1942, is not wholly satisfactory as 
evidence of a more enlightened attitude towards 
technical matters in the Army, since it was qualified, 
almost immediately, by the statement that the 
actual users of mechanised equipment are only to be 
trained and responsible for the barest routine main- 
tenance, such as going round with a grease-gun. 
Depot repairs, forward repairs, even action repairs, 
are to be handled by the new Corps, whose com- 
mander is to hold no higher rank than that of 
Major-General, and whose members will not norm- 
ally share bed and board with the fighting units. 
The likelihood of any substantial change of outlook 
on technical subjects on the part of regimental 
officers and men, or that the hard facts of cold iron 
will be more intelligently grasped by the High 
Command, seem almost as remote as ever. 

The situation in the Royal Navy with regard to 
technical specialisation is on a very different plane. 
Apart from its marine engineers, who may not hold 
executive or “‘deck’’ command (though, shortly 
after the 1914-18 war, they were promised it), the 
Navy’s technical officers belong to the executive 
ranks. Every regular officer, when passing for 
Lieutenant, undergoes short courses in gunnery, 
torpedoes, navigation, signals, and anti-submarine 
work, which suffice to equip him for the everyday 
practice of those arts. Thereafter, the young 
| Lieutenant may elect to follow his fortune in the 
unspecialised role of the ** salt-horse’; or he may 
choose to volunteer for service in submarines or in 
the Naval Air Arm ; or he may specialise in any one 
of the five technical branches already mentioned, 
and even in the somewhat forgotten sixth branch of 
hydrography, or marine surveying. The officers 
| who specialise thus—and many do—remain execu- 
tive officers and are eligible to perform upper-deck 
duties, and it follows that they are also eligible for 
ultimate promotion to the highest commands. 
Indeed, it has been alleged that the ** brass hat ” of 
Commander’s rank is more likely to be attained by 
graduates from one or other of the specialist branches 
than by “salt-horse” officers. The specialist 
ordinarily abandons his role as such on promotion to 
Commander, though we understand that the squad- 
ron gunnery and torpedo officers in the larger Fleets 
are customarily so employed in that rank. 

This arrangement, which is one of long standing, 
has had profound effects. In the first place, the 
wardrooms of the Fleet are seasoned by professional 


58 
OO 


ing 


is 


of 


is, 


for | 


on learning that they were to be mechanised, indicated technicians, each of whom considers that his own 


that it was not good form to think in terms 


machinery, and that this could be left to persons! the habit of letting his messmates forget it. Going 





of | branch is of paramount importance, and is not in 
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farther, the senior officers, including those of the 


highest rank, in many cases, have reached that rank TRAINING FOR 
through the channel of one of the specialist branches, ADMINISTRATION 


and have had a wide experience in the professional | 
practice thereof ; Admiral of the Fleet Lord Chat- | ‘Tere has been much talk about education after 
field was a gunnery officer and Admiral Sir Henry| the war and Government spokesmen have made 


Harwood a torpedo specialist. This explains why | various statements of a sweeping nature. The fact | 
senior naval officers are not necessarily nonplussed | that these have usually been couched in general | 
when confronted with a blue-print, and why the | terms is not to be criticised ; post-war conditions | 
Navy seems to have such clear ideas about what it | are unknown, as also is the constitution of the 
wants and does not want in the shape of technical Government which will be called on to deal with 
equipment and armaments ; a characteristic which | them. Although the complete re-casting of many 


sometimes irritates manufacturers of naval equip-| of the activities of the past, which is sometimes 








| more, whereas the humanists not only know nothing 


of science, but in many cases appear to be rather 
proud of the fact. The British Association Com 
mittee says that ** very few historians, economists o1 
linguists have even a passing familiarity with the 
elements of natural science and its technical possi- 
bilities, or with scientific method in general.” 

The fact that administration should remain 
mainly in the hands of non-scientific men, in an age 
when the whole basis of social activity has been 
profoundly modified as a result of scientific progress, 


| has long been a matter of discussion and criticism. 


Examples might be cited of the appointment of 


ment more than it should. A striking contrast to postulated, may be neither possible nor desirable, | engineers or scientific men to the control of important 


the Army's cult of the horse is to be seen in the | it is clear that one of the after effects of the present | 
Navy's reaction to the essentially similar concep-| ypheaval will probably be modification of many 


public departments or organisations which admin 
ister technical services, but they represent the 


tion of ‘training in sail,’ or seamanship of the | social procedures. Among those dealt with, educa-| exception, not the rule. Recent years have seen 


old school pursued for its own sake. When, some 


tion may take a prominent place. The discussion | some progress in this matter, but by far the greater 


ten years ago, an attempt was made to foist this| which has ranged over this subject for so many | part of such offices are still held by “arts” men. 


anachronism on the Navy—an attempt supported, | years suggests that in none of its aspects has it 
if not sponsored, by the then First Lord—it was / heen found to be altogether satisfactory in the past. 


Y 


his practice is not likely to be radically changed. 
Leading engineers and scientists do not obtain the 


defeated ; though, so it was said, only by a narrow | The field is wide and any detailed consideration of training on which their reputations are based by 
margin. There can be little doubt that the rejection | possible alteration, or reform, must be confined to | controlling the administrative side of complicated 
of this dangerous foolishness was attributable to the specific parts of the whole. Broad generalisations | departments, and although, in some cases, such men 
existence, throughout the senior ranks of the Navy, | which range from the primary schoolboy to the | will no doubt continue practically to abandon their 
of an intelligent majority of competent professional | post-graduate student are of little value in helping | life work in order to apply their knowledge and 
technicians with the influence necessary to resist | to determine practical procedure. experience in the administration of a public service, 
such backsliding tendencies. That complete satisfaction with existing methods the majority of public offices will probably continue 

The term “ professional technician” is no ex- | is far from having been attained in the engineering | be held by men who, from the first, have looked 
aggeration when applied to specialist naval officers. sphere is illustrated by the fact that the three great | UPOn administration as their career. 


Thus, the gunnery specialists, responsible for the | engineering institutions have all, within the last 


The best posts in the Civil Service now go to 


whole use and maintenance of the ordnance and of | few months, published communications on the | men with arts degrees, history or the classics being 
the highly complex fire-control apparatus behind it, | subject, with the idea of stimulating discussion, | favoured subjects. There is no suggestion that 
would be expert artillerists in any sphere. The | the latest example being the paper by Wing Commr. | the system does not lead to the selection of able 
torpedo officers, who, from some bygone “ clutch|T, R. Cave-Browne-Cave, which appeared in the | men, but as, in the modern constitution of society, 





of circumstance,” are charged with the care of the 


December Journal of the Institution of Mechanical | their future work will involve constant contact with 


electrical installations in addition to that of under- | Engineers.* These institutions are mainly con-| technical questions, it is unsatisfactory that their 
water weapons, are, ipso facto, eligible for associate- | cerned with technical college and university educa-| training is such that they may emerge with an 
membership of the Institution of Electrical Engin- | tion and the recent interim report of a committee |honours degree but with less knowledge of any 


eers. A broadcast delivered in the recent series, “‘ The 


of the British Association is of direct interest to| of the basic concepts of science than is possessed 


Navy's Here,” mentioned that the Torpedo Lieu-| them. This committee was appointed as a result | by a boy in a Junior Technical School. The Com- 
tenant's motto is “Switch on and chance it”’ ; | of questions raised at the Conference on Science and | mittee make two suggestions for dealing with this 


which suggests a breadth of exploratory vision, 
or, at any rate, a readiness to try anything once, | 


World Order, held in September, 1941. Its interim | matter, but contend that changes cannot be made 
report appears in The Advancement of Science,| rapidly, owing to the lack of suitable teachers. 


that is less commonly found among electrical yol. 11, No. 7, under the title “ Post-War Uni-|To compel a history student to take a course in, 
engineers on shore. The signal specialists control | versity Education.” say, elementary physics, would probably do little 


wi . . ene bee 
ireless as well as visual communications, and | The terms of reference of the committee covered 


good. The matter would be so entirely divorced 


their developments in that field are no more | (i) methods of university education’ with a view to| from the general line of his studies that it could 


likely to be made public than those of their con- 
fréres in the anti-submarine branch, of which | 
little is known beyond the fact that it is now| 
some eighteen years old and that it thinks in 
terms of Asdics. The single specialist calling, the 
raison d’étre of which is, perhaps, open to question, 
is the navigation branch. Although every executive 
officer is required to be able to navigate, this duty is | 
performed in all but the smaller warships by special- 
ist officers, in contrast to the Merchant Navy, 
perce sag b a oo by — institutions. The disadvantages inherent in a too | 

eee! ~ r ay Pid — a iiaw | narrowly specialised technical education have been | 8 
in the Merchant Navy is somewhat higher than thee | e@ently discussed, and in recent years the entrance | t 
found in the King’s ships, though this may be a 
matter of opinion; and further, that navigation, | 
being a science with only one application and 
reducible to a set of rule-of-thumb expedients, does 
not justify specialised practitioners. 


promoting international collaboration and relating 
university education to the service of the com- 
munity ; (ii) replanning of curricula in accordance 
with modern conceptions of the interrelation of 
different branches of knowledge, particularly those 
of science and the humanities ; (iii) surveying the 
position regarding apparatus, books and staff of 
universities destroyed or disorganised as a result 
of war. The second of those items has close relation | * 


cluding the humanities. There is nothing in the 


The enormous intake of civilians necessitated by | posed that university curricula should be modified | ¢ 


arouse little interest and would probably be treated 
|so casually as to represent nothing more than a 
waste of time. What is required is a course which 
will relate the student’s main studies to the current 
scientific outlook. Lectures on the social history of 
science are suggested. These would not be lectures 
on social biography ; they would relate, or would 
attempt to relate, the effects of scientific progress 


o the social history with which the student is 


to the educational interests of the engineering essentially concerned. 


The other proposal is a more radical one. It 
uggests the institution of a definite course of 
raining which would produce, not a scientific 


examinations of the engineering institutions have | man, but one with broad knowledge of social affairs, 
been extended to include subjects outside the| based on an understanding and appreciation of 
directly technical sphere, although they cannot be | scientific concepts. The course would cover physics, 
said to have been broadened to the extent of in-| including astronomy; biology and geology; the 
history of science, with reference to political and 
report to suggest that they should, but it is pro-| social history; sociology, anthropology, and psy- 


hology. An honours degree would also require 


the expansion of the Navy to its present size raises | by the introduction of courses dealing with the lan adequate knowledge of French and German. 


the question whether the many R.N.V.R. officers | relation of technical subjects to general affairs ; | I 


t may appear that this course would produce 


who, on entry, possess at least the groundwork of | such matters as industrial history, industrial welfare | men with a smattering of many sciences and a 
the technical qualifications needed, are eligible for|and collective bargaining are suggested. Such| mastery of none. The idea is not, however, to pro- 
appointment to these specialist branches. It is | subjects should assist engineers in meeting the | duce scientific men. In addition to the subjects 
understood that this is so, but that the process has | demands of the industrial administrative posts to| mentioned, the course would include moral and 
been somewhat retarded by the requirement that | which they are frequently appointed. | political philosophy and the purpose would be to 
_ To must attain the status of a “‘ qualified Although, in many cases, scientific training may | ‘Tain administrators to deal with = prom car 
officer” before being permitted to specialise. On} pe so lw aneciall ‘ , 43 who | 80cial problems, which the future will bring, in such 
the other hand, it is believed that the Navy’s radio- | “water ais i cccee> wath bat Uae beet a way that their social and political thinking _ 
location specialists are drawn almost entirely from | of or interest i side facta. o similar c ,| have a scientific basis and they will appreciate the 
R.N.V.R. officers with the necessary background. | meray an! en aw er yang Leroy pen importance of the réle which science now plays in 
On the whole, the evidence tends to show that the | courses, which broadly may be defined as all dial human affiars. An advantage, both to the in- 


Navy has been hampered far less by the “‘ wooden | than scientific. Ignorance among engineers, and dividuals and the country, would be that adminis- 
ships—iron men ”’ fallacy than the Army has been | scientific men generally, of non-scientific matters | ttators trained on this system would be able to 


through clinging to the gentleman-rider conception, | jg nothing like so profound as is that of science | ® 


ppreciate and understand the point of view of 


and that this is true because the professional among arts graduates. As Sir Lawrence Bragg has | their scientific colleagues. All too frequently, under 
technicians in the Navy are accorded a status more | recently pointed out, most scientific men know | the present system, politicians or officials in charge 
or less in keeping with their importance ; even | something of the humanities, and wish they knew |0f departments are incapable of grasping the 








though, even yet, it may not be quite so elevated | |importance of scientific considerations when these 
as some would like to see it. ' * See ENGINEERING, vol. 154, page 516 (1942). are brought to their notice. 
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| 15 miscellaneous types. As a climax to this record | turbine electric drive, or even to delay installation 


NOTES. year, during the month of December, 121 ships, | of the turbines until after the war. If gear produc- 
. d | totalling 1,199,300 tons deadweight, went into| tion improved sufficiently to permit installati f 
RIE IRE Age | 1,199, ght, 1 iproved sufficiently to permit installation o 
» ss AY LECTURE service. The best previous month was September, | the Bauer-Wach system, it would be installed 


a der: [eer dlngenn, B+ = tesco gh —_ a total of 93, of 1,016,112 tons deadweight ; a immediately. In adopting reciprocating machinery, 
Sh: etetle- Beak: Rain, HS ee Wridev | gure = compares very closely with the total both for the Liberty ship and for other types on 
Jenunes 0 0b which the Fifteenth ateeatis on. a or the whole of 1941, namely, 95 ships of | which the Commission was engaged, the use had 
Seeat eeetieths cute etdiiaaths ter Bie, Gath: eee pene 00 tons. The present rate of construction, been developed of certain of the advanced forms of 
heb tedealathenabenen Whanen Haclend phe Wear . “ye Land continued, was four ships a day, | reciprocating engines. These included a large four- 
Limited, Belfast. in aie ami aeaiihaee nae | rvs it was expected that the projected peak rate | cylinder poppet-valve engine, a steeple compound 
Sueen 0 ae CBE. ME Fe | of five ships a day would be reached in May. As | engine, and a high-speed uniflow engine. 
ge seeerancen Ate opp acne aioe ones ent. | an indication of the expansion that had taken place | aes Ao : big? ofan 
oe lecture was entitled Some Types of Propelling in the industry, he mentioned that, in 1937, when | ee Pat arere RESEARCH IN CanaDa. : 
~ es, Available to Shipowners,” and was fully | the Maritime Commission introduced its programme | Difficulties that have arisen in this country with 
illustrated . After a short introductory section, Mr. | of 50 new ships a year for ten years, there were in | regard to packaging, as a result of war-time strin- 
Pounder dealt first with Diesel machinery, describing | the United States only ten vards, with a total of | S°™¢y in the supply of materials, have centred 
in some detail the latest designs of double-acting 46 berths, capable of building 400-ft. cargo ships, largely on the shortage of paper, which otherwise 
and single-acting two-stroke Diesel engines and | and much of that limited capacity was occupied | Might have been used to a greater extent as a 
modern machinery arrangements, and comparing | on naval orders; at the present time, the Maritime | 8¥>stitute for tinplate, and aluminium and other 
the costs of steam and Diesel installations. Diesel- | Commission was building ships in more than 60 | foils. This particular aspect of the packaging 
electric drives were then discussed and, in this con- | yards, with over 300 berths. In December, 82 | problem has been less acute in Canada, but the 
ito some reagan, 3 particulars were given of Liberty ships were delivered, the average con- | lack of metals has been fully as serious in view of 
et, W0-ft. White Star liner, begun about 15 years | struction time from the laying of the keel to delivery the more general use there of canned products, and 
ago, and intended to have 47 six-cylinder super- | being 55 days. Admiral Land emphasised, how- | much intensive research has been undertaken to 
charged four-stroke Diesel engines driving four pro- | ever, that the aim of the Commission was not to set | °VerTcome it, as is reported in the December circular 
pellers, W ork on the vessel was actually started, | up spectacular records in more or less isolated | issued by the Royal Bank of Canada. In addition 
though shipping depression prevented it from being | instances, but to strive to attain a general reduction | the development of new types of container for 


carried very far. A comprehensive survey of | in building times throughout the yards concerned. ordinary commercial products, special attention has 
’ ’ been directed to the need for waterproof and fire- 


modern types of marine steam generators followed, 
and was succeeded by an equally informative Tue SPEED or WaR-TimE MERCHANT Surrs. | esisting wrappings and boxes for the military 
section on marine steam turbines, both single- stores which the Dominion is now producing in 
reduction and double-reduction drives being dis-|__ In the course of the address on the work of the| great quantity. An example quoted is that of 
cussed. Shorter sections dealt with the turbo- United States shipyards during the past year, to | flameproof wrappings designed to reduce the risk 
electric drive, with reciprocating engines, and with which reference is made above, Admiral Emory 8. | of fire resulting from incendiary bombs. These 
the Meijer heat cycle, and the practicability of Land alluded to the much-discussed question of the | wrappings are now made of chemically treated 
applying the continuous-combustion gas turbine to | ™0St suitable speed to be adopted in the design of | kraft paper, which, though it can be charred, does 
the propulsion of ships was reviewed. A section | ¥@t-time merchant ships in order to secure the best | not burst into flame. About half of the metal and 
on the machinery for oil tankers came next and then | CO™promise between rapidity of construction, | glass containers manufactured in normal times are 
one on past and future trends in propelling machin- simplicity of operation, and protection against | ysed in food packing, the remainder being employed 
ery. The final section was of a miscellaneous | 5¥>marine attack. He mentioned that it was} for industrial products of great diversity, including 
character and discussed in an informative manner | @tended to make a more extended use of the Lentz | chemicals, paints, etc. For foodstuffs, there is 
some current problems and practice, for instance, | *YP® of poppet-valve steam engine, and by this | nothing so generally suitable as the tin can, and, 
the pitfalls of engine rating ; the use of boiler fuel | ™°#"S to increase the speed from 12 knots, the pre- | for some food products, research has discovered no 
oil in Diesel engines; vibration and noise; the | %¢®t figure with ordinary machinery, to 15 knots. | substitute for it. Many requirements can be met, 
engine-room operating personnel, and the engineer's In his presidential address at the annual meeting | however, by the use of terne plates and black plates, 
place in a shipowning concern. A vote of thanks of the Society of Naval Architects and Marine | as well as bonderised plate, a chemically treated 
was accorded to the lecturer on the motion of | Engineers, held in New York in November, Admiral | step] which is then lacquered or enamelled ;_ but 
Engineer-Vice-Admiral Sir George Preece, K.C.B.,| Land dealt with this subject rather more fully. | the extended use of these substitutes is prevented 
and seconded by Major William Gregson. During the year, he stated, the construction had | by the limited supplies of the steel itself. Another 
Unirep STaTEs SHIPBUILDING IN 1942. ps soapy oe oon poten Aa factor operating wo restrict the = for = ervenen 
It is interesting to recall, after the lapse of twelve | cargo vessel, with competitive possibilities for post- | pry eget oe a ees ae Ge 
months, the feelings with which, in this country, | war commercial service. Generally, the Maritime | ialised plant used in making the containers ; 
those who thought themselves reasonably familiar |Commission was following the trend to inesvese | one ae . Pa “4 f <0! : Prck er ek in 
with the world’s shipbuilding resources received speed. In some tankers, machinery of 10,000 h.p. pe bie § poe Pg a I sien exist- 
the round figures of the enlarged merchant-ship| was being installed in place of the 6,000 hp.ling Dr es my cae = owders, can be packed 
programme announced in the United States. Eight | originally used, and developments were in progress io theconeth pares Anca with aaihel ends, which 
million tons in 1942—even allowing for the detail | with a view to increasing the indicated horse-power | can be made with existi lant. Many other food- 
that they were to be deadweight tons, and not | of the EC-2 type of cargo vessels. When this type, | stuffs. pn eo wrong es hy aed in glass; but 
gross tons—seemed optimistic enough ; 16,000,000| the Liberty ‘ship, was first designed, it was not | here Hs ain difficulty is pied. ave in Bas pects e 
tons in 1943 verged upon the fantastic. We may contemplated that it would be required to ¢arry | of — d plastic materials for caps, and Sankar 
admit to having shared the doubt, not of the| the weight of guns, mountings, and protective | ¢ pes li ae The evared for tao or materials 
Americans’ honesty in believing that such a pro-| devices now installed. As a consequence of this | i heber eotheahe ursued ” 
gramme was feasible, but of the capacity of the | added top hamper, it had been found necessary to| , vP : 
organisation to collect and fabricate the material | carry a moderate amount of ballast. The Com- 
and of the industry to complete the ships to time. mission was designing a vessel, therefore, to replace 
'wo-thirds of the intended output, we considered, | the Liberty ship, and to have greater length, | 
would be a remarkable performance in all the cir- | slightly more beam and a somewhat greater carrying 
cumstances ; and it would be no discredit to United | capacity. It was planned also to increase " the | Birkett, who was a refrigeration engineer of considerable 
States shipbuilders if they failed to deliver the | power to a value which, together with a better hull experience, was the son of the inte Mr. John Birkett, 
remaining third, bearing in mind the immense form, would result in higher speed. This should | PROS, cmgun, anh wen bem om Sages _— 
programme of naval construction on which they| render the new Liberty ship less vulnerable to _ aay ag ee ty ee cana pare ge 
were simultaneously engaged. Nevertheless, as | submarine attack and greatly improve its competi- pee ala fa pe seca wpshormalt greg eee sey Works of 
E resident Roosevelt announced last week, the | tive value commercially in the ‘post-war era. The | Messrs. J. and E. Hall, Limited, as draughtsman. He 
miracle has been accomplished, the output for the |Commission had been unable to obtain sufficient | left this position in 1886 to take up that of constructional 
year being 8,090,800 tons; and, he added, as/| turbine reduction gears to equip the ships of the |and managing engineer of the meat-freezing works of 
evidence of the capacity to build 16,000,000 tons | long-range programme and was forced to adopt the | Messrs. S. G. Sansinefia and Company, Buenos Aires. 
in 1943, the rate of building now achieved is already | reciprocating engine for the emergency vessels. | Returning home in 1893, he became assistant to = 
equivalent to 14,400,000 tons a year. Admiral | Although much money had been invested in expand.- | L., Sterna, consulting enginess, and ten yours later ost 
Emory S. Land, chairman of the United States | ing the production of turbines and gears, there was ely sagen 9 o-=tomagaseartigs ah Nm ——— 
iti ' we , mae ° ing in meat-freezing plants and cold stores. In 1912, 
Maritime Commission and of the War Shipping | a definite limit to the amount of that type*of equip-| Mr. Birkett was appointed managing -engineer of the 
Administration, supplemented the President’s| ment available, and it was still necessary to use | Shanghai Ice pe 2 and a designed and 
“ global * figures with some more detailed infor- | some type of reciprocating engine. In ‘the ship | supervised the erection of meat-freezing works and cold 
mation. The number of American-built merchant | under consideration, the Commission contemplated | stores in Newcastle-upon-Tyne, Bradford, Smithfield 
ships put into service last year, he stated, was 746, | the installation of a system similar to the Bauer- |(London) and Bermondsey, and also spent a year in 
excluding small craft. They consisted of 542|Wach, namely, a reciprocating engine exhausting | Gpain om the design of cquipment Se <n: ane an 
Liberty ships, 62 tankers, 55 cargo vessels for the | into a turbine, driving through gearing to the main | See. ane SD, Dues en Oe, A manny 
British Government, 62 of the C-class standard | shaft. If gearing continued to be a ‘bottleneck in |“ peer ge sede gs ee ae 
. con «% | ment of the Ministry of Munitions. Mr. Birkett be- 
ships of the Maritime Commission, five coastal | propulsion machinery, which seemed likely, it might pee graduate of the Institution of Mechanical Engi- 
freighters and a similar number of ore carriers, and | be necessary to resort to the use of the exhaust-' neers in 1880 and a member in 1894. 








Tue LaTe Mr. H. BrrKetr.—We note with regret 
the death of Mr. Herbert Birkett, which occurred at 
his home in Kilburn, London, on December 28. Mr. 











OBITUARY. 


SIR HENRY MAYBURY, G.B.E., 
K.C.M.G., C.B. 


A WIDE circle of engineers will have received with 
regret the news of the death of Sir Henry Maybury, 
M.Inst.C.E., the well-known road engineer, which 
occurred on January 7, after a brief illness, at 
his home in Shrewsbury. Henry Percy Maybury, 
who will always be remembered for his work as 
Director-General of Roads in the Ministry of Trans- 
port, was born at Shrewsbury on November 17, 1864. 
On leaving school at 15, he entered the office of Mr. 
Robert E. Johnston, chief engineer of the Great 
Western and London and North Western Joint 
Railways, at Shrewsbury station. After serving for 
three years in the office and a further two years on 
outside works, he joined the staff of Messrs. Johnson 
Brothers and Slay, contractors, of Wrexham, in 
1884. During the subsequent eight years, he was 
engaged on work connected with the doubling of the 
Great Western line from Wrexham to Brymbo: 
the construction of a new line from Hawarden to 
Connah’s Quay ; .the reconstruction of Chester Sta- 
tion; the laying of the Glyn Valley Tramway, the 
interesting little narrow-gauge, steam -operated line, 
now dismantled, which connected the slate quarries 
at Glyn Ceiriog with the Great Western system, at 
Chirk ; the construction of Barmouth Gasworks : 
and the execution of a section of the Liverpool Cor- 
poration water scheme. In 1892, Sir Henry was 
appointed engineer and surveyor to the Festiniog 
Local Board, with charge of the gas and water 
undertakings. Three years later, he was appointed 
to a similar position under the Malvern Urban Dis 
trict Council, which he occupied until 1904. During 
these nine years of his career he was responsible for 
a gasworks, for waterworks and 20 miles of water 
mains, a sewerage installation and 28 miles of 
sewers, and the maintenance and operation of roads 
and quarries. 

After serving for a few months of 1904 as engineer 
to the Corporation of the Borough of Ludlow, Sir 
Henry was made county engineer and surveyor of 
Kent, in which capacity he was responsible for the 
main roads and bridges in 40 boroughs and urban 
districts. He took a deep interest in modern 
methods of road construction, and the trial sections 
of road which he laid down at Sidcup aroused much 
interest among highway engineers. In 1910, Sir 
Henry was appointed a member of the Advisory 
Engineering Committee of the recently-formed Road 
Board, and three years later, when the Board decided 
to appoint a chief engineer, was selected for that 
position, afterwards becoming manager and secre- 
tary. His first duty as chief engineer was the 
division of the roads of the United Kingdom into 
three classes, the first and second of which were to 
receive substantial grants, and this 
work had progressed rapidly when it was interrupted 
by the outbreak of war in 1914. Sir Henry then 
took charge of the building of roads to serve the 
numerous military and other camps established in 
all parts of the country. In 1916, he was given the 
task of organising the Roads Directorate in France 
and Flanders, and for this purpose was given the 
rank of Brigadier-General. When this work was 
placed under Sir Eric Geddes, as Director-General of 
Transportation, Sir Henry was appointed Director 
of Roads. In that capacity he was responsible for 
the construction and 4,000 
miles of roads, having under his command some 
330 officers and 13,600 skilled road and quarry 
troops, and 30,000 unskilled troops who acted as 
labourers. For his services in these several capaci- 
ties, he was created a C.B. in 1917, and a K.C.M.G. 
in 1919, and also received the Legion of Honour. 

When the Ministry of Transport Act of 1919 
led to the disappearance of the old Road Board, 
Sir Henry was appointed Director-General of the 
toads Department of the new Ministry. Many 


maintenance 


maintenance of some 


new arterial roads and improvements to existing 
highways were carried out under his supervision 
and these were not only of great benefit to the 
general population, but relieved the unemployment 
the 


situation in difficult years after 1918. Sir 
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Henry retired in 1928 and was created a Knight 
Grand Cross of the Order of the British Empire. 
He continued in activity, however, in the capacity 
of consulting engineer and adviser to the Ministry 
road and traffic questions, until 1932, and 
retained until 1933 the office of chairman of the 
London and Home Counties Traftic Advisory Com- 
mittee, to which he had been elected in 1924. He 
was elected a member of the Institution of Civil 
Engineers in 1910 and served as President in 1933. 
His presidential address, which dealt comprehen- 
sively with the development of the road system of 
the country and the effect upon it of the growth of 
motor transport, was printed in the 136th volume 
of ENGINEERING and is still deserving of study. 
Four years earlier, he had delivered the James 
Forrest Lecture, taking as his subject ** Roads and 
Road Transport.” This reprinted in 
ENGINEERING, and will be found in our 127th volume 
(1929). He was a foundation member of the Insti- 
tute of Transport and served as President of this 
Society during the 1921-22 session. Sir Henry was 
also elected a member of the Institution of Municipal 


on 


also was 





Maysury, G.B.E. 


Tue Late Sir Henry 


and County Engineers in 1894, and was made an 
honorary member in 1918. Twenty years ago, in 
an atldress to this institution, he urged consideration 
of many reforms, including the elimination of un- 
sightly the of 
signposting, which are still being pursued all too 
slowly. It unfortunate that his influence and 
vision are no longer available to expedite their 


advertisements, and improvement 


18 


realisation. 


DR. NIKOLA TESLA. 


It is with regret that we record the death of one 
of the fast-dwindling band of pioneers of the elec- 
trical industry, in*the person of Dr. Nikola Tesla, 
who died in New York, on Thursday, January 7. 
Born on July 10, 1856, at Smiljam Lika, a town in 
what was then Austria-Hungary, Tesla was the son 
of a priest of the Greek Church, and was himself 
destined for the ministry. It would appear, however, 
that the boy had inherited from his maternal for- 
bears, who are stated to have had some claims to 
inventive ability, a leaning towards science and so, 
concurrently with education at the Polytechnical 
School at Gratz and the University of Prague, he 
took up the study of electrical engineering. Securing 
a post in the Government Telegraph Engineering 
Department at Budapest, he gained some advance- 
ment by inventing a telephone repeater, and laid 
the foundation for future work by exploring the 
idea of the rotating magnetic field. Finding that 
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his native country had little to offer him in his 
pursuit of the subjects which interested him, Tesla 
sought for and obtained employment in an electric 
light company in Paris, and there learned that 
greater opportunities existed in the United States. 
In 1884, therefore, he emigrated to that country, of 
which he subsequently became a naturalised citizen. 
Immediately on landing he set out for Edison’s 
laboratory and was able to secure a position on the 
inventor's staff. Tesla’s next move was to the 
Westinghouse Company, with which firm he re- 
mained until 1890. 

During this period, his most important work was 
in connection with the development of the alter- 
nating current induction motor, the construction of 
which had been declared by some authorities to be 
Actually, the first motor of this type 
was exhibited at a meeting of the Physical Society 
in 1879 by Walter Bailey, who, however, did not 
regard it as anything more than a scientific toy. 
In the ‘eighties, several independent workers were 
investigating the problem, including Ferraris, 
Bradley, Dolivo-Dobrowolsky and Tesla himeelf. 
In writing on this subject, Silvanus Thompson said. 
“the work done by Tesla between 1887 and 1891 
is of itself sufficient, had no other workers 
occupied in the same field, to have established the 
rotary field motor on a solid basis.’ It is, indeed, 
Tesla’s chief claim to fame. Patents for the new 
motor were granted in May, 1888, and were pu! 
chased by the Westinghouse Company, who at once 
commenced its manufacture. Tesla must 
credited with advances in transformer design, chiefly 
in connection with the Niagara electric power 
installations. 


impossible. 


been 


also be 


It is useless to speculate on what further practical 
work might have resulted from continued association 
of the inventor with a great manufacturing firm, but 
Tesla seems to have preferred to work independently, 
and, on leaving the Westinghouse Company, expert- 
mented with high-potential high-frequency currents, 
developing by 1892 his isochronous oscillator. This 
apparatus, engineers may be reminded, an 
attempt to cut out rotary motion in both generator 
and prime mover. Briefly, the armature coils were 
carried on the ends of a steam-actuated piston rod 
and were vibrated shuttle-fashion between the field 
From the mechanical point of view, Tesla 
was ahead of his times, as he employed a steam 
pressure of 350 Ib. per square inch, and electrically 
he was able to generate current at potentials and 
frequencies much higher than any of his contem- 
poraries. With the oscillator and certain coils of 
his own design he was able to demonstrate some 
striking induction effects, obtaining discharges at up 
to 300,000 volts and lighting vacuum tubes with 
currents at frequencies of 10,000 cycles per second. 
The practical results of these experiments were not 
numerous, but it may be fairly claimed for Tesla 
that he paved the way for the later extensive 
developments in the employment of high frequencies. 


was 


coils. 


At this period, Tesla was a firm believer in the 
possibility of the wireless transmission of both 
speech and power, and in 1899 erected a wireless 
mast in Colorado for the latter purpose. In 1900, 
he announced that he had discovered a method of 
transmitting power without wires, and later that 
he was convinced of the existence of stationary 
terrestrial electric waves which could be profitably 
utilised. He did not, however, divulge his methods 
or produce definite experimental proof for either 
claim, and although he gained a certain amount 
of support, his views were generally received with 
scepticism, and the matter was dropped. It is now 
difficult to decide whether Tesla had really dis- 
covered something which might have borne fruit if 
normal scientific procedure had been followed and 
other workers taken into his confidence, or whether 
he had allowed a very active imagination to run 
away with him, but it is fairly certain that he had 
a great fear of commercial exploitation. At all 
events, Tesla’s later years were occupied more with 
mechanical than with electrical work, including 
both steam and gas turbines and some investigations 
of metallurgical problems, but no outstanding con- 
tribution appears to have been made by him in 
any of these subjects. He, nevertheless, enjoyed a 
considerable reputation in the United States and 
the number of letters written to him by scientists 
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n other countries and published on the occasion of 
\is seventy-fifth birthday in 1932, was evidence of 
he wide appreciation, at least of his earlier work. 
it would seem, taking a broad view, that Tesla was 
me of those men from whom more substantial 
results would have been obtained by co-operative 
vorking than by independent effort, and his most 


valid claim to remembrance is his work on 
wlyphase induction motor. 
MR. J. H. BLAKESLEY, M.A. 


THE varied opportunities that civil engineering 
offers as a career, which was the theme of Mr. 
Robert Brodie’s volume of reminiscences, reviewed 
on page 3, ante, are well exemplified also by the 
career of Mr. John Holmes Blakesley, whose death, 
we regret to record. By reason of his great age 
he was in his 91st year—Mr. Blakesley’s professional 
ontacts were rather with a past generation of 
engineers than with those of the present, and the 
fact that much of his time had been spent abroad 
ilso tended to emphasise his detachment from 
urrent engineering affairs; but he was a familiar 
figure in Westminster until he closed his office in 
3, Central-buildings, shortly before the war, to live 
in retirement at his home in Kew, where he died on 
December 21. 

Mr. Blakesley was the fourth son of the Very 
Rev. J. W. Blakesley, Dean of Lincoln, and was edu- 
cated at Eton and at King’s College, Cambridge, 
where he graduated 16th Wrangler in 1875, taking 
honours in the same year in the. Natural Science 
Tripos. On leaving the university, he entered upon 
a teaching career, taking mathematics and modern 
languages for a while at Harrow and Wellington, and, 
for a longer period, at Fettes’ College, Edinburgh. 
His personal leanings, however, were towards civil 
engineering, and, in 1878, he became a pupil at the 
Linden Locomotive Works, Hanover, following this 
practical experience with a two years’ course in 
civil engineering at Hanover Polytechnic. Return- 
ing to England on the completion of this course, 
he was engaged for some time in the design and 
construction of waterworks, and was admitted an 
associate-member of the Institution of Civil Engi- 
neers in 1881. He turned next to railway work, 
and spent most of 1884 in Brazil, in charge of 
surveys for a new line in the province of Rio Grande 
do Sul. Towards the end of that year, he went to 
India, to the Southern Mahratta Railway ; first as 
assistant engineer on the construction of the Poona 
branch, and subsequently as resident engineer on 
the Bijapur branch and the Bellary-Kistna line. 
teturning home again in 1890, he opened an office 
in Westminster as consulting and inspecting engi- 
neer, carrying out much inspection work for the 
Egyptian Government and acting as consultant to 
the late Kaid Maclean, as representative of the 


Sultan of Morocco, and to various sugar estates in | 


Mauritius and Jamaica. It was characteristic of 
his thoroughness that, finding a knowledge of 
metallurgical chemistry desirable in the pursuance 
of these activities, he set himself to acquire it and 
added to his office equipment a chemical laboratory 
in which he carried out original work on steel for 
railway purposes. Latterly, he had been concerned 
with the water supply of private estates. Like 
his elder brother, the late Mr. T. H. Blakesley, 
who was one of the pioneers in developing the 
theory of alternating current as well as being an out- 


standing mathematician, an original research worker | 


in optics, an archeologist and a microscopist of 
some skill, Mr. J. H. Blakesley was a man of wide 
and scholarly interests, to whom the idea of narrow 


specialisation was repugnant, but whose opinions | 
were held in respect by specialists in a diversity of | 


spheres. 








CONTROL OF MAGNESIUM.—The Minister of Aircraft 
Production has issued the Control of Magnesium (No. 4) 
Order, 1942 (S.R. & O., 1942, No. 2637, price 1d.). This 


325, thus standardising the 


magnesium and magnesium alloys. It also reduces the 


maximum price of magnesium powder to 4s. a lb., for 
all grades, and specifies controlled prices for magnesium 
billets and slabs. 








the | 


price of all unfabricated 





ENGINEERING 


LETTER TO THE EDITOR. 


SURVEYS FOR THE RECONSTRUC- 
TION OF TUBE STATIONS. 


To THE Eprror or ENGINEERING. 


Srr,—In reply to the letter of Mr. A. P. Flockart 
in your issue of January |, on page 14, the modifica- 
tion of the catenary formula to meet the case 
where the measured pull on the tape is not hori- 
zontal can be derived fairly simply. The unsatis- 


factory features in the use of a long catenary in | 


accurate work were sufficiently emphasised in the 


article, but if the weight of the tape and the pull | 
on it can be measured within narrow enough limits, | 


the following solution should meet the case :— 


The notation of the original article is retained, | 


as indicated in the diagrams, Figs. 1 and 2, except 
that horizontal tension is denoted by P, and tensions 
at the ends of the inclined tape by P, and P,. The 
measured quantities are: S (=s8,—s,), H 
(= ¥,; — Ye), and P, (or P,), and it is desired to 
express L (= x, — z,) in terms of these quantities. 
Now from the properties of the catenary P, = P, + 
wy, and P, = P, —wH and from the triangle 
of forces the vector difference of P, and P, is the 
weight of the tape, namely, w 8. 








Writing P, = P,—}wH=P,+4wH, we 
have P, + P, = 2 P» and P, P,=wH. The 
Fig.1. Fig.2. 
P los 
ER | 
< g 
P, fh, 
(7977) “ENGINEERING” 


force polygon is as shown in Fig. 2, and from this 
it follows, by use of the formula expressing the 


perpendicular of a triangle in terms of the sides, | 





that : 
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where T = fs? H? 


r nm WT. 
The formula for true length L I sap: 8 
md 0 
now modified to 
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and the last term, as before, is usually negligible, 
leaving as the final result 
u2 8? T 


24 PZ 


L=T 











| THE ENGINEERING 
OUTLOOK. 


I.—Economic RETROSPECT (continued). 


In the previous article in this series, mention was 
made of the strong feeling, early in 1942, that closer 
co-operation was necessary in the planning of arma- 
| ments production between the United Nations, and 
| particularly between Great Britain and America. 
The setting up of the Ministry of Production in this 
| country, early in the year, cleared the way for this 
| closer co-operation, and, in June, Mr. Lyttelton 
announced in the House of Commons the establish- 
|ment of a combined Production and Resources 
Board. The principal object of the Board was 
stated to be the integration of production in the 
two countries so that the total available resources, 
as ascertained by the Board, should be related to 
| operations of war and to particular dates as laid 

down by the combined Chiefs of Staffs, rather 
| than to purely national establishments of forces. 
| Secondly, it was arranged that, once the size and 
distribution of British forces in the various theatres 
of war, and the dates when they were to be ready, 
| had been agreed, Britain should have a share in the 
| components and finished munitions produced in the 
| United States, corresponding to that enjoyed by 
| United States forces of equal strategical importance. 
| This implied that Great Britain should also have a 
corresponding share in the raw material and 
machine tools necessary for making munitions for 
such a force in the United States. 

| The Board was to plan production in the two 
| countries in such a way that the greatest economy 
should be achieved in the use of shipping. It is 
understood that certain changes have been made 
already in the aircraft-production programmes, with 
this object in view, efforts being made to secure the 
maximum production of heavy bombers in the 
United States (as these can be flown across the 
Atlantic) and a corresponding relative increase in 
fighter production in this country. An important 
|function of the Board is to secure a measure of 


TABLE I.—Number of Unemployed Workers (Men and 


Boys): December, 1940 to November, 1942. 
|1940 December 297,611 1942 January 100,215 
1941 January ... 291,526 February 99,928 
February... 245,498 March... 93,410 
March 190,840 April 95,543 
April 171,736 May 91,399 
| May 159,625 June 87,636 
| June 135,822 July 90,187 
July 126,523 | August 94,758 
August 126,518 September 56,930 
September 107,348 October 83,652 
October ... 104,549 November 81,730 
November 103,593 | — 
| December 102,334 | —_ 


standardisation in the output of the two countries, 
so that the various types of weapon may be inter- 


18 | . r 
| changeable as far as possible and production may be 


undertaken in whichever country has the most 
suitably located facilities. 

Further advances have been made during the past 
| year in the mobilisation of British industrial re- 
sources. It has been estimated that well over 60 
| per cent. of the national income is already spent on 
| goods and services directly connected with the war 
| effort—a proportion which compares very favourably 
| with that of the other belligerent nations. The 


If the pull P,, differs from the standard pull the | highest proportion which can be apportioned to war 


above formula will of course take care of the change | expenditure without endangering the health and 
in the sag, but the elastic extension should be | impairing the efficiency of the community is con- 


allowed for. 
2 ‘ . . X8$ 
by X, then the elastic extension will be ZA an 


ui 


| this should be added, in conjunction with tempera- 
before 


applying the other corrections. The reason for} and increased output per head. There is no pool of 


|ture correction, to the observed length S’ 


If the pull P,, exceeds the standard | sidered to be about 70 per cent. On this basis, there 
d | is little scope for further increases in the transfer of 


resources to the war effort at the expense of other 
forms of activity, and any further expansion of war 
production must be sought through greater efficiency 





- : - 
|applying these first is that the height H is not| unemployed workers and, following a reduction in 
affected by these factors. This point applies the number of unemployed during 1941, the figures 
codifies the Control of Magnesium (Nos. 1 to 3) Orders | generally, but was not very fully dealt with in the| have been almost stationary. On January 12, 1942, 
and increases the price of material to specification D.T.D. original article. " 


Yours faithfully, 
T. M. Mecaw. 





Bicester, 
January 10, 1943. 


as shown in Table I, there were 100,215 men and boys 
registered as unemployed ; on November 12, there 
were only 81,730, of whom 22,597 could be regarded 
as unemployable. It seems probable that the 
irreducible minimum of unemployment will soon be 











56 


reached, and, in any case the unemployed can no 


longer be considered an important source of labour. | 
| . . ~ . . | . “eo . 
engineering foremen, which have been established | the conformity of the product to specification stan- 


A high proportion of the population has now been 
mobilised for the Services and for civilian employ- 


ment ; over 23,500,000 out of the 33,300,000 persons 
Non-registered workers who 


aged from 14 


to 64. 


have volunteered for war work probably account 


for a further two millions. 


Great advances have 


been made in the mobilisation of women, of whom 


over eight millions are now registered. 
women without children are expected to take | 
employment unless there are exceptional domestic | 


Married 


circumstances to prevent them from doing so, and 


there is greater pressure than before on the wives 


of men in the Services to take employment, al- 
though, so far, no compulsion has been applied in 


their case. 


The concession has been made to those 


who do undertake war work, that they may have 
leave, without pay, at the same time as their hus- 
bands, up to maximum of 14 days per annum. 
There has been a great increase in the number of 
women doing part-time work, and firms have devised 
various schemes for them, such as the sharing of 
one machine between two women, one being re- 


sponsible for relieving the other. 


Progress has been 


made in splitting up operations to make them suit- 
able for women ; although it has been argued that, 
in some cases, this process has been carried too far, 
efforts being made, for example, to turn the pro- 
duction of heavy bombers into a series of unskilled 


operations, to which it is not suited. 


It has been 


found that, in industry as a whole, about three 
women are needed to do the work of two men. 
Reports on the mis-use of skilled men in the 
Forces were current in 1941, and the Beveridge 
Committee, which was appointed to examine the 


position, made its report in February, 1942. 


Al- 


though there were few misfits in the Navy and 
R.A.F., the Committee considered that the Army 
could use its skilled men to better advantage. Steps 
had been taken to secure the transference to tech- 
nical training of over 40,000 men, and over 50,000 
had been released from the Army to return to 


industry. 


The Committee expressed the opinion 


that there was not sufficient scope in the Army for 
men with special electrical and mechanical aptitude, 
and, in March, the Government decided to form the 


Royal 


Electrical 


and 


remedy this defect. 

In April, 1942, Mr. Herbert Morrison, Minister of 
Home Security, announced that up to a third of the 
whole-time Civil Defence workers and up to one- 


sixth of the Auxiliary Fire Service personnel would | 
be released for war industries ; 


Mechanical 


affected about 100,000 persons. 
available for Civil Defence duties in an emergency, 


but, it 
bombing 


was 


were 


considered 
resumed, 


that, 
they 


Engineers to 


a decision which 
They were to be 


unless large-scale 
could 


contribute 


more to the war effort in industry than by merely 


‘standing by 


for Civil Defence. 


The proposal 


was also considered, to establish workshops in 
In September, it was 
stated that the various problems affecting the con- 
ditions and finance of this work had been settled, 
and that arrangements would be made between 
Fire Force commanders and local authorities and 
the Regional Boards, who would inform Govern- 
ment contractors of the facilities in various districts. 
The production of munitions in workshops and 
garages had been successfully organised on a large 
scale during the Civil War in Spain, and consider- 
able progress was also made in this country during 


A.R.P. 


1941 and 


1942. 


and fire stations. 


A firm of motor salesmen, for 


example, brought a hundred small firms into a 
combination under its direction and were doing 
work of a value approaching 15,0001. a week for the 
Supply Ministries. 

Besides making fuller use of the available labour 
resources, steps were taken to improve the quality 
The chief means of training raw 
personnel is, of course, in the factories and works 
themselves, but the Government Training Centres 
are also of importance. 
courses were not altogether suitable, and they have 


of the labour. 


now been modified. 


It was found that the 


At the beginning of 1942, the 


number of centres was reduced from 39 to 24, and a 
considerable reduction in the number of instructors 
was also effected. These, being highly skilled men, | 


represented a valuable asset to industry. 


The 
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number involved was about 800. A further develop- | scheme, which was already in successful operation 


ment was the introduction of training courses for | in the United States, provides a current check on 


in about 60 technical colleges. The courses cover dards. Samples are taken at regular short intervals 


24 hours of teaching time, but, in many cases, the 


and the mean results plotted on a chart, which shows 


time has been extended, by request, in order to | the nominal dimension required and the tolerance 


allow further discussion. 


Similar courses for women 


limits. By giving warning for instant action before 


supervisors have been introduced, with additional | the tolerance limits are reached, it enables the 
sections—for example, on tools and measuring | proportion of rejects to be reduced, thus saving 


the men. 


These courses last for 30 hours. 


difficulties which have been hindering married 


women with children from undertaking part-time | 


work, although much still remains to be done. In 
some cases, women have been unable to take up 
employment in shops and offices, in order to release 
more mobile women for factory work, because, 
although nurseries have been provided for the tem- 
porary care of children, they will only accept the 


children of munitions and factory workers. The ex- | 


pansion in the number of British Restaurants has 
been an important factor in reducing work in the 
home and so setting free more women for war work, 
but the provision of workers’ hostels does not appear 
to have been so successful, and there seems to be 
some reluctance on the part of those for whom they 
are intended to make use of the available hostel 


accommodation. 


In July, 1942, it was stated that, | 


although there was accommodation in the hostels 
for 18,227 persons, only 10,072 (55 per cent.) were 
making use of them ; and sixteen other hostels, built 
to accommodate 1,000 each, were entirely unoccu- 


pied. 


This surplus capacity is now being used to a 


certain extent for other purposes, such as the housing 


of American 


troops. 


Steps which have been taken 


during the year to make war work more attractive 
to women include raising the level of tax-free income 
of married women thus employed from 45/1. to 80l. 
per annum; the exclusion of part-time employees 
from the operation of the Essential Works Order, to 
counteract the hesitation of women who were afraid 
to take a job in case they were not allowed to leave 
it; and the concession that part-time personnel and 
their employers need not pay unemployment insur- 


ance contrib 


utions. 


An important development in the better use of 
productive resources has been the growth of the 
movement for Joint Production Committees. There 
had been a strong feeling that employees could often 
make important contributions towards increasing 
the efficiency of the factories in which they were 


engaged if the appropriate machinery existed. 


At 


the end of January, 1942, the engineering and ship- 
| building unions and the T.U.C. General Council 
discussed the compulsory establishment of joint 


production 


committees 


in 


yards 


and factories 


engaged on war work, and, in February, the Director 
General of Ordnance Factories announced that such 
committees were to be formed in all ordnance fac- 
tories, to consult and advise on matters relating to 


production and increased efficiency. 


Representa- 


tion would normally comprise ten from the manage- 
ment and ten from the men, with the factory super- 
Meetings would be held 


|intendent as chairman. 


| fortnightly or as required, and the employees’ side 


would meet 


weekly. 


A central committee was set 


up to ensure the immediate application of the 


scheme. 


Joint production committees are now very 


general in shipyards and engineering works and are 
claimed to have had a favourable effect on produc- 


tion. 


In some cases, they have enabled employees 
to air grievances which otherwise might have led to | 


| equipment—which are not considered necessary for | man-hours, machine-hours, and materials. 


| In spite of the somewhat cold reception accorded 


Progress has been made in removing the various| to their claim for increased wages, put forward 
| in the previous year, and the fact that the National 


Arbitration 


Tribunal 


had awarded 
of 5s. per week in place of the original claim 


an increase 


|for 4d. per hour, the Amalgamated Engineering 
Union decided, in June, 1942, to make a claim for 
a further increase, and this was submitted to the 
This claim was advanced 
by the A.E.U. in spite of opposition from its own 
The resolution instructed 
the Executive to apply immediately for an advance 
| of lls. on basic rates, of 334 per cent. to all plain 
time workers, and the restoration of the working 
conditions obtaining prior to June, 1931, in respect 


employers in November. 


of overtime, night-shift and Sunday work. 


president and secretary. 


The 


| Executive pointed out that the demands meant an 
increase of about 35s. per head per week, at a total 


cost of at least 100,000,000/. a year, though, later, 


|it was stated that this estimate was exaggerated, 


and that the total of all the claims was unlikely to 
|average more than 15s. per head per week, 


the 


| total cost being of the order of 65,000,000. 

The claim is remarkable in that it was eventually 
submitted jointly by the Joint Trades Movement 
of the engineering and shipyard unions, covering 
38 unions, with an aggregate membership of approxi- 


mately a million and a half. 


In April, a committee 


was set up by the executives of the A.E.U., the 


Confederation of Shipbuilding and 


Engineering 


Unions, and the National Federation of Foundry 
Workers to consider the association of all the unions 
in the engineering industry in a comprehensive 


joint-trades 


movement. 


The 


convenor 


of the 


committee was Mr. Fred Smith, general secretary 


of the 


A.E.U. 


forward in June 


on 


The wage claim, originally put 
behalf of the 


A.E.U., 


Was 


extended in September to cover the unions in the 
joint-trades movement which had emerged by that 


The 


| time. 


arguments advanced were 


broadly 


similar to those put forward in the previous year 
and were based mainly on the increase in the cost 
of living, the value of the work done, the place of 
the engineering trades in the industrial life of the 
country, and the contention that the industry was 
in a satisfactory position to pay the increase 
Another notable event has been the 
admission of women to membership of the A.E.U., 


demanded. 


as from January 1, 1943. 


A survey published recently by the Ministry of 
Labour shows that earnings have continued to rise 
during the past year, in spite of the stabilisation of 


the cost of living. 


A comparison between average 


| earnings in the metal, engineering and shipbuilding 
industries in October, 1938, and July, 1942, shows 
that this industry group received the greatest 
percentage increase of all groups, and that, within 
| the group, trades engaged on the manufacture and 


the largest individual increase. 
ings of men in the engineering and shipbuilding 
group rose from 75s. in October, 1938, to 128s. ld. 


repair of motor vehicles, cycles and aircraft showed 
The average earn- 


in July, 1942, an increase of 70-8 per cent. ; while 


strike action, and in all cases they have brought | the average of all trades in engineering and ship- 
the management and the wage-earners into closer building rose from 59s. 8d. to 99s. 6d., an increase 
contact, thus promoting better understanding be- 


tween them. 


The committees have also had the | 
effect of stimulating the interest of the employees | 


| of 66-8 per cent. 


The average increase for men in 
industry as a whole was 61-5 per cent., and for all 


wage-earners, 59-9 per cent. On the basis of these 


in the improvement of processes and in the general | figures, it does not appear that the engineering and 
| shipbuilding tradesmen have a particularly strong 


running of the factory. 


Efforts to expand armaments output through | case for a further wage increase, as compared with 
increased efficiency have been reflected in a growth | men in other industries. It has been suggested that 
of interest in quality-control schemes applicable to | a number of grievances, not all directly connected 


mass production. 


An easily applied method of| with the wage question, lay behind the original 


increasing efficiency by this means was suggested by | decision of the A.E.U. to apply for the increase ; 
the Director of the National Physical Laboratory, | for example, the frequent transfers of labour, which 
Dr. C. G. Darwin, and Sir Frank Gill at a combined | involve men leaving their homes, were considered to 


meeting of the Institutions of Mechanical, Civil and | be avoidable in many cases. 
Electrical Engineers, held in April, 1942. The| was particularly acute where transfers from engin- 


Feeling on this subject 
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eering to shipbuilding were involved, owing to the as the views of labour are now presented. The 
lower wages in the latter industry. Another | principal disadvantage of such an organisation, of 
grievance concerned the administration by the | course, lies in the fact that to run industry merely 
Employment Exchanges of the subsistence allowance in the interests of the manufacturers and of labour 
paid to married men working away from home. | may not be in the best interest of the consumers ; 
The stoppage of this payment is within the discre-|a point which is recognised by the authors of the 
tion of the Exchange manager, and it has been plan, who stress the responsibilities and obligations 
alleged that there have been considerable variations | of industry to both labour and the consumer. 
in practice between one exchange and another. The importance attached to post-war develop- | 
The main justification for the claim probably lies | ment of British export trade was recognised by the | 
in the argument that the industry is well able to | appointment, in May, 1942, of a representative com- | 
meet it. 





In past years, the opposite of this argu- | mittee of industrialists to study its future expansion. | 
ment has been used by the employers in refusing to | If the pre-war standard of living in this country is | 
meet claims for increased wages, and it was used also |to be restored and, as is hoped, surpassed, this 
to support the reduction in wages asked for during | €xpansion will have to be on a considerable: scale in 
the depression. The unions feel that this argument, | order to make good the loss of British assets abroad , 
if valid at all, applies both ways. The employers | resulting from the war. Professor J. M. Keynes has 
are reported to have replied to the claims of the | stated that exports must be increased by at least 
unions at the beginning of January and though the | 50 per cent., compared with those of 1938, but he 
reactions of the unions to this reply have not yet | added that, even so, this meant only a return to the 
been published, it is hoped that agreement may be | 1929 level. If such an increase is to be achieved, 
reached without reference to the National Tribunal. | textiles and engineering products must play an 
It is understood that the executive of the A.E.U.,| important part. The belief is gaining ground that 
while doubtful of the wisdom of submitting the | it would be extremely difficult, if not impossible, to 
complete claim outlined above, were in favour of achieve such an expansion on the pre-war basis of 
the claim for an increase of one-third in the basic | competition and price cutting, and that success is 
wage of day workers, including highly skilled main- | likely to be achieved only by a co-operative effort 
tenance staffs, who receive no bonus payments. It | to raise the standard of living throughout the world. 
is possible that agreement may be reached by the | This was recognised, of course, in the Atlantic 
concession of this part of the claim. | Charter, and the most important factor in securing 

In December, 1942, an agreement was concluded | P0S8t-war prosperity is undoubtedly the continuance 
for a minimum wage of 50s. a week for women in | Of close co-operation between Great Britain and the 
the engineering industry, thus removing the com- | United States. Strong criticism has been expressed 
plaint, recorded in this series last year, that lower | recently of the effects of the Lend-Lease system on 
wages were paid to women just starting work than | British export trade at the present time, and its 
they had received during the latter part of the time | probable effects in the future. As regards the pre- 
spent at Government training centres. A dispute | 8Mt, It 1s probably true to say that the attainment 
arose, however, between the Council of the Transport | ofa full war effort in this country necessarily involves 
and General Workers Union and the National | Testrictions on export trade such as have actually 
Federation of Engineering and Allied Employers on taken place. As regards the future, much depends 
the principles which should govern the rates of |°" the character of the administration which may be 
wages for women. The former considered that | i™ power in the United States at the end of the war ; 
women’s rates should be reckoned as a percentage | but it seems inadvisable for Britain to stress unduly 
of men’s rates ; the latter favoured the principle of | the possible effects of Lend-Lease and of the Atlantic 
“the rate for the job.” The union put forward a | Charter on inter-Imperial trade, the development of 
which should not be allowed in any way to prejudice 
the attainment of a greater volume of international 
| trade throughout the world as a whole. 


claim that women should receive not less than 85 | 
per cent. of male labourers’ rates in the districts, | 
which would give an average minimum rate of 55s. ; 
semi-skilled women to receive 90 per cent. and | 
skilled women, 100 per cent., of men’s rates for work | 
which was the same as that done by men. The} ASSOCIATE-MEMBERSHIP EXAMI- 
employers made a counter-proposal embodying a | NATION OF THE INSTITUTION 
comprehensive wage-structure for women, dividing) QF MECHANICAL ENGINEERS 
them into categories of unskilled, semi-skilled and | 7 
Ix the December Journal of the Institution of | 


fully skilled, with appropriate rates for each cate- | Sicteonten Weatin t b 
: 1} c ineers, a ceme 
gory, which would not be based on the men’s rates. [Pane OR SEARED WRe SD Oy 


> |the Council, foreshadowing certain changes in the 
With the steady improvement in the war situation | ~ ~ 


d regulations governing the associate-membership exami- | 
during 1942, considerably more attention has been | nation of the Institution, which have been decided upon | 
devoted to post-war problems. The most important 


in the course of recent reconsiderations of the objects 
of these problems, undoubtedly, are the form of and nature of the educational requirements for admis- | 
organisation to be adopted by industry in this | 0" !"t° the various classes of membership. The full 
country, and the need to cneumh & eniatentiel particulars of the changes are to be published shortly 
increase in export trade as compared with the 


in a revised issue of the Rules and Syllabus of Examina- 
immediately pre-war years. As regards the former, 


tion, but, as the advance information may be of service 
it is being increasingly recognised that, if war-time | 








to intending candidates, the notice in the Journal is 
Government control of industry is to be relaxed, a | 


reprinted below, slightly abridged. 
much closer organisation from within industry itself 
will be essential. Significant in this respect is the 
memorandum submitted towards the end of the 
year by a large number of leading industrialists, 
which was published in ENGrverrtne, vol. 154, 
pages 415 and 439 (1942). This put forward the | 


The Council state that they have been guided by 
the fundamental consideration that the principal 
function of the Institution’s examination is to define 
the type of knowledge which should be possessed by a 
qualified mechanical engineer. With increasing facili- 
ties for technical education, part-time as well as full- 
time, it is to be expected that an increasing proportion 
of young engineers will be able to satisfy the Council as 


opinion that industry should re-organise itself and | to their educational qualifications by the possession of 
also recognise its responsibility to its employees and | engineering degrees or of National Certificates in 
to the consumers. The means of organisation which Mechanical Engineering covering the whole or the 
is favoured is based on trade associations within each | gte@ter part of the Institution’s requirements and that, 





industry, extended to cover all the firms, where this 
can be achieved without compulsion. These sec- 
tional associations would be responsible for persuad- 
ing their members to adhere to any policies which 
might be agreed upon in respect of production. They 
would be co-ordinated into councils, and at the top 
there would be a central council to plan and co- 
ordinate industrial policy as a whole. The organisa- 
tion would thus be parallel with that of organised 
labour. It is felt that, while no industrial body 
equivalent to the T.U.C. exists at the moment, such 
an organisation would be of great value, in that it 
could present the views of industry as authoritatively 


in due course, there will remain very few in whose cases 
any examination will be necessary. The subjects and 
| syllabuses have consequently been considered mainly 
| from the point of view of their relation to courses of 
| instruction, particularly in technical colleges operating 
under the National Certificate scheme. F 
| A scheme has been developed by the Institution, 
| jointly with the Institution of Production Engineers 
and the Board of Education, for the award of Higher 
| National Certificates in Production Engineering, in 
connection with which it was found advisable to draw | 
up typical syllabuses of instruction in certain technical | 
and management subjects. This work was undertaken | 
by a Joint Committee of the two Institutions and the 
Board of Education, and the syllabuses have recently | 


} 








been published by the Board under the title “‘ Notes for 
the Guidance of Colleges and Schools on the Arrange- 
ment of Courses for Higher National Certificates in 
Production Engineering Under Rules 106 (P),” dated 
December, 1941, with a supplement dated July, 1942. 
The substance of several of these will be embodied in 
the new syllabuses of corresponding subjects in the 
associate-membership examination. It is felt that this 
action will simplify the organisation of classes in 
technical colleges and the consequent recognition of 
exempting qualifications. , 

The Council are exploring the possibility of a Joint 
Section A of the associate membership examinations of 
the Institutions of Civil, Electrical, and Mechanica] 
Engineers which will involve changes in the present 
Section A and will, it is hoped, be related to the courses 
leading up to Ordinary National Certificates. Particu- 
lars will be announced in due course. In the meantime, 
certain changes in Section B have already been decided 
and will take effect in two years’ time. These consist 
in the replacement of the present syllabuses in two of 
the selected subjects—‘‘ Electrotechnics and Mechanical 
Design of Electrical Machinery ” and “ Metallurgy ”’— 
the former of which will be entitled ‘“ Electrotechno- 
logy”"—by new syllabuses consistent with those 
published by the Board of Education, and in the sub- 
stitution for the present selected subject of ** Workshop 
Technology ” of a new paper entitled “* Metrology and 
Machine Tools,” again based on the recently published 
syllabuses. 

Section C, which, for the past seven years, has con- 
sisted of a single paper in “* Workshop Organisation and 
Management ”’ (following on an elementary paper in 
‘“* Fundamentals of Industrial Administration” which 
at present, forms part of Section A and which will 
probably be displaced under the proposals for a common 
section), will be replaced by a new paper entitled 
“Industrial Administration,’ using the recently 
published syllabus, which is based on experience of some 
years in the teaching of this subject. Section C has 
always been regarded as a stimulus to the study of the 
science of management as it affects the work and 
efficiency of the mechanical engineer and will remain 
a compulsory test with the majority of candidates. 
The Council have decided, however, that, in view of 
the wide range of study involved in a course leading 
up to an engineering degree, and of the fact that no 
candidate is admitted to associate membership unless 
he has satisfied the requirements of the by-law in 
respect of practical training and experience, it is un- 
necessary to require those who have shown special 
ability over such a wide range by obtaining an engineer- 
ing degree with honours or by proceeding to a higher 
degree in engineering, to pass any further examination 
as a condition of associate membership. They will, 
therefore, recognise an approved engineering degree, 
if obtained with honours, or a higher degree in engineer- 
ing, as exempting from Section C. It will remain a 
compulsory examination for all other candidates, 
though the majority of those gaining Higher National 
Certificates will have opportunities for qualifying for 
exemption by the endorsement of the subject on their 
certificates as the result of following a supplementary 
advanced part-time course. Special arrangements 
exist under which holders of engineering degrees, or 
Graduates of the Institution not holding Higher 
National Certificates, who are able to follow one of 
these approved courses at a technical college, can have 
their examination papers assessed in the same way as 
National Certificate students and can thereby qualify 
for exemption from Section C. 

The attention of Graduates holding engineering 
degrees with honours or higher degrees in engineering, 
who may have delayed their applications for transfer- 
ence to associate membership through not having yet 
passed Section C, is drawn to this new rule which takes 
effect at once. It is, of course, still open to any such 
who wish to add to their qualifications for positions of 
executive authority to sit for Section C as an additional 
and optional subject, or to follow one of the above- 
mentioned courses and have the results assessed and 
recorded at the Institution. 





HENRY SPURRIER MEMORIAL FUND.—We have dealt 
on several occasions with the aims and activities of the 
committee administering the fund established to per- 
petuate the memory of the late Mr. Henry Spurrier, 
founder of Messrs. Leyland Motors Limited, and that 
company’s sole managing director for nearly 40 years. 
We now learn that the fund has reached a total of 
17,1051. and that the Institute of Transport have taken 
over the trusteeship and administration of the Henry 
Spurrier Scholarship and Lecture Foundation. The 
first 10,0001. was paid over to the Institute in July, 
1942, a further 6,0001. on December 1, and the remainder 
recently. The Institute of Transport, 15, Savoy-street, 


London, W.C.2, have intimated their preparedness to 
accept any additional contributions, and have under- 
taken to attach a list of donations to the Trust Deed. 
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determined by large industrialists, while labour, which 
had offered its full co-operation, was consulted insuffi- 
ciently, if at all. 
by the delegates dealt with the same point. It expressed 
opposition to the Government’s action in transferring 


LABOUR NOTES. 

Tus executive of the Associated Society of Locomo 
tive Engineers and Firemen will give the resumed 
delegate meeting to-day (Friday) an account of their 
conversations with the Minister of Labour and National 
Service on the subject of the recent wages award of 
the Railway Staff National Tribunal. They discussed 
the matter with Mr. Bevin on three days last week, 
but failed to induce him to intervene. The decision 
now. therefore, rests with the delegates at to-day’s 
meeting. The Tribunal, it will be recalled, awarded a 
general increase of 5s. a week in the war wage of all 
adult railwaymen, but including, in the case of members 
of the A.S.L.E. & F., an advance of 4s. a week granted 
to them in earlier negotiations. In effect, that meant 
an advance of only ls. a week to the locomotive men, 
which the Society regarded as unfair and called upon 
the Ministers of Labour and War Transport to induce 
the Railway Executive Committee to re-open the 


matter 


present power is a serious menace to Canadian demo- 
eracy.’ It demanded that the Government should 
bring the direction and management of the various 
companies that have been set up by the Department 
of Munitions and Supply directly under the control of 
Parliament. 


In the industries covered by the statistics of the 
Ministry of Labour and National Service, the changes 
in rates of wages reported to have come into operation 
in Great Britain and Northern Ireland during November 
resulted in an aggregate increase estimated at about 
87,000/. in the weekly full-time wages of nearly 500,000 
workpeople, and in a decrease estimated at 7,000/. 
in those of 80,000 workpeople. The industries and 
in which wages were increased included the 
iron and steel trades, the light castings industry, drug 
and fine chemical manufacture, cement manufacture, 
certain sections of the cotton spinning industry, flax 
spinning in Northern Ireland, laundries, corn milling, 


The award is, of course, binding, and before its terms 
could be varied, the consent of the other railwaymen’s 
unions—the National Union of Railwaymen and the 
Railway Clerks’ Association—would be necessary. On 
that point, Mr. Benstead, the general secretary-elect 


services 


of the N.U.R., said, in last week's Railway Reriew : 
This union does not say that the award is satis road haulage, and tanning, currying and leather dress- 
factory. but having given undertakings, we loyally | ™%- The principal industry in which wage rates were 


abided by them so far as our claim was concerned. decreased was boot and shoe manufacture. 


I should, however, be betraying the interests of our 
large membership if I did not say clearly and deli- 
berately that we would not tolerate the alteration of 
what is virtually an arbitration decision to which we 
ire parties without consultation and our acquiesence.” 
Mr. Benstead added that he is sure his executive would 
be prepared at all times to consider a joint examination 
of existing railway wages. He recalls the coincidence 
that the N.U.R. is also holding a delegate meeting in 
London to-day. 


The changes in wage rates in the eleven months, 
January to November inclusive, are estimated to have 
resulted in a net increase ot 1,360,0001. a week in the 
full-time wages of about 5,700,000 workpeople, and in 
a net decrease of 1001. in those of 1,300 workpeople. 
In addition to these numbers, stood at the 
same level as at the beginning of the year in the case 
of nearly 220,000 workpeople whose wages had been 
increased and reduced by equal amounts during the 
period. In the corresponding eleven months of 1941 
there was a net increase of 1,650,000/. in the weekly 
full-time wages of 7,800,000 workpeople. 


wages 


The belief is entertained in some quarters that a 
way out of the difficulty might be to lodge a fresh 
claim with the « ompanies. Another way, it is suggested, 
would be to adopt the proposal of the N.U.R. to carry 


out a joint examination of the whole wages question. Of the total increase of 87,000/. in November, 1942, 


about 33,0001. was due to arrangements made by joint 
standing bodies of employers and workers, 13,0001. to 
arbitration, and nearly all the remainder to direct 
negotiations between employers and workpeople or 
their representatives. The whole of the estimated 
decrease of 7,000/. was due to the operation of sliding 
scales based on fluctuations in the cost of living 


4 branch of the Amalgamated Soviety of Wood- 
workers has passed the following resolution :—** That 
it be an instruction to the executive council to take the 
appropriate steps to ensure that the materials used in 
building in the future shall be the best possible obtain- 
able. We do this for the reason that, through the 
medium of the Press, we understand that the authorities 
contemplate a building programme in the next twelve 
months of dwelling houses for those who have suffered 
through the * blitz.’ and those who need them through 
other causes, and we feel that if we, as craftsmen, are 
compelled to use some of the material, especially the 
class of timber we are now using, the houses will be 
unfit for habitation before they are used. We feel that, 
raftsmen, we ought to have some say in the matter.” 


The number of disputes involving stoppages of work, 
reported to the Ministry of Labour and National 
Service as beginning in Great Britain and Northern 
Ireland in November was 130. This compared with 
110 in the previous month and 111 in November, 1941. 
In these 130 new disputes, about 33,800 workpeople 
were directly involved and 3,700 indirectly involved 
thrown out of work, that at the establishments 
where the stoppages occurred, though not themselves 
parties to the disputes. In addition, about 2,800 
workpeople were involved, either directly or indirectly, 
in seven disputes which began before November, and 
were still in progress at the beginning of that month. 
The number of disputes in progress in November was 
thus 137, involving about 40,300 workpeople and 
resulting in a loss during November estimated at 93,000 


as ¢ 


The increasingly large part which women are playing 
in the war effort of the Australian Commonwealth is 
indicated by the fact that between November. 1941. 
and April, 1942, the number of women in employment 
rose from 533,000 to 559,000. In New South Wales 
about 12,000 women were placed in employment by 
the Women’s National Service Office during the first 
six months of 1942. Most of them were placed on war 
work in factories in the clothing and textile industries, 
in food packing, parachute-making, the leather trade, 
bootmaking, and aircraft production The objective 
in Australia then was to draw 80,000 women into war 
employment as rapidly as they could be absorbed. 


working days. 


Of 129 disputes which ended in November, 42, 
directly involving 7,300 workpeople, lasted no longer 
than a day. Twenty-five, directly involving 4,100 
workpeople, lasted two days; 24, directly involving 
12,000 workpeople, three days; 24, directly involving 
8,900 workpeople, from four to six days; and 14, 
directly involving 3,700 workpeople, over six days. 
Of the 130 disputes beginning in November, 35, directly 
involving 6,700 workpeople, arose out of demands for 
advances in wages; eight, directly involving 1,200 
workpeople, out of proposed reductions in wages; 
38, directly involving 3,700 workpeople out of other 
wage questions; three, directly involving 600 work- 
people, out of questions regarding working hours ; 17, 
directly involving 10,400 workpeople, out of other 
questions respecting working arrangements; and two, 
directly involving 300 workpeople, out of questions of 
trade union principle. 


From the establishment of Directorate of Man 
Power in Australia in February, 1942, until June, 1942, 
over 4,000 undertakings were declared protected—in 
some cases whole industries. At the latter date, the 
number of persons employed in protected undertakings 
was estimated to be more than 600,000. According to 
the Director General of Man Power, protection does 
not free an employer from the national obligation to 
that the Commonwealth's limited man-power 
are used to the best advantage. Nor does it 
entitle persons employed in a protected industry t« 
continuous exemption from service in the Forces. Men 
are being, and will be, made available from protected 
undertakings for service with the Forces, but both the 
employer and the worker concerned are warned that 
cancellation is imminent and given an opportunity to 
object to it. 


a 


ensure 


resources 


Final settlements were effected during November in 
the case of 101 disputes, directly involving 31,000 work- 
people. Of these disputes, 21, directly involving 8,300 
workpeople, were settled in favour of the workpeople, 
and 55, directly involving 5,400 workpeople, in favour 
of the employers. Twenty-five, directly involving 
14,300 workpeople, resulted in a compromise, and in 
the case of 20, directly involving 5,000 workpeople, | 
work was resumed pending negotiations. 


Addressing the 1942 annual convention of the 
Canadian Trade and Labour Congress, Mr. P. R. 
Bengough, the senior vice-president, said that the Domi- 
nion Government's policies in the war effort were | 





A resolution adopted unanimously | 
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BRITISH MERCHANT SHIPBUILDING 
IN NORTH AMERICA, 1940-42*. 


By R. C. Tuompson, C.B.E., M.A., and Harry Hunter, 
O.B.E., B.Se. 


(Concluded from page 40.) 


authority to “large industrialists and millionaires, whose | 
policy has been one of hostility to labour and whose | 


Berore the Mission left England it was recognised 
that the usual type of British tramp-ship machinery, 
namely, reciprocating steam engines with coal-fired 
Scotch boilers, was not available to any extent in North 
America. Such machinery was looked on in the United 
States as archaic, particularly the use of coal as fuel 
for ocean-going ships. However, at the end of 1940 
coal was certainly a fuel still readily available to Britain 
and it seemed advisable from the manning point of 
view to adhere to a familiar type of machinery. The 
United States Maritime Commission adopted the identi 
cal main-engine design and much other equipment for 
the Liberty ship programme ; in that case, the primary 
consideration was that of getting into rapid production 
on a large seale. A preliminary survey in the United 
States confirmed that such machinery was not available 
as a regular product, that a large production capacity 
was available with suitable plant, but that, in the case 
of many items, no suitable substitute was available, and 
we would have to supply the designs to firms deemed 
competent to execute them. 

In Canada the situation was rather different, as the 
Admiralty already had corvettes under construction 
with similar machinery to that in the 
freighters. Apart from this, Canadian shipbuilders 
and associates were more familiar with British practice 
and requirements. The above circumstances account 
for the Ocean class having a mixture of United States 
and British-designed equipment, all made in the United 
States, while the Canadian-built Fort class have mostly 
British-designed of British or Canadian 
manufacture. 

The main-engine contract in the United States for 
both yards was with the General Machinery Corporation, 
of Hamilton, Ohio, a concern which includes Messrs. 
Hooven snd Rentschler. This company had 
built large numbers of marine engines in 1918 to 1920, 
but since that date had built virtually nene. The 
contract for 60 main engines was entered into in 
January, 1941, the first engine being delivered on 
July 7, 1941, and the 60th on January 1, 1942. The 
design was British (North Eastern Marine Engineering 
Company, Limited) and engines to the same drawings 
were fitted in the Canadian ships and also in the 
Maritime Commission Liberty class. Fig. 9, on page 59, 
is reproduced from a photograph of a main engine. This 
arrangement permitted the interchange of engines in the 
various programmes, and, of the above-mentioned 60 
engines, 30 were fitted in Maritime Commission ships 
and subsequently replaced by engines built to Maritime 
Commission orders. This interchange, and others of a 
similar nature, was effected under an agreement with 
the Maritime Commission, which finally resulted in 
both United States and British programmes drawing 
as required from common production lines. In Canada, 
the main engines for the original British contracts were 
built by the Dominion Engineering Works, Limited, 
Montreal, and Canadian-Vickers, Limited, Montreal. 
These firms had built, during the preceding twelve 
months, a number of corvette engines, and were able 
to get into production rapidly and to meet all ship- 
builders’ requirements. Eventually, there were four 
engine-builders in Canada and ten in the United States, 
all building the same design of engine to a total number 
approaching 2,000. 

As with other British designs, the British drawings 
were not immediately suitable for issuing to the United 
States and Canadian shops. British marine-engine 
builders and other manufacturers in general leave many 
details off the drawings to shop practice—an arrange 
ment which works out very well when the staff have 
grown up on the job, and where the whole unit is usually 
cast, machined, assembled, erected, installed and 
delivered under the one roof. For United States con- 
ditions, however, it was necessary to amplify and re- 
dimension the British plans in respect of tolerances, 
fits and clearances, degree of finish, fillets, etc., and 
also to meet United States standard flanges and 
standard fittings. Apart from these items and the use 
of U.S. threads, spanner sizes, etc., the main-engine 
design followed the British parent design. The 

Canadian engines, in the above items, generally follow 
British practice. British practice, also, is to include 
many items on the one tracing, and it was necessary to 
break these down into single-item plans. The process 
of “ interpretation of British plans” was a very sub- 
stantial item, and, in the case of the main engine, th« 
80 British working plans were expanded into about 400. 


proposed 


equipment 


Owen 





* The Eleventh Andrew Laing Lecture, delivered at a 
meeting of the North-East Ooast Institution of 
Engineers and Shipbuilders, held in Newcastle-on-Tyne 
on November 27, 1942. Abridged. 
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A similar proportion prevailed in other items, including 
hull plans. 

The main boilers were of the three-furnace Scotch 
type and, for the United States ships, were built by one 
firm in the East and two on the West Coast. The 
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| Shaeffer). The first-named company had no previous 


East firm-was the American Locomotive Company, of | 


Schenectady, New York, whose contract for 90 boilers, 


complete with fittings, mountings and superheaters, | 


was placed in January, 1941. This firm had _ built 


| 


several Scotch boilers some years previously but the | 


present contract was their first serious experience with 
such boilers; they had, however, built very many 
locomotives of the largest size up to 500 tons weight. 
The first boiler was completed on April 28, 1941, and 
the last in September, 1941, the attained and maintained 
output being 25 boilers per month. Fig. 10, on this 


page, shows the assembly shop at full production. The 
West Coast boilers were ordered from the Western Pipe 
and Steel Company, Los Angeles, and Puget Sound 
Machinery 


Depot, Seattle (formerly Garrett 


| 


and | facturing facilities. 


experience with Scotch boilers, but was a well-equipped 
plant. accustomed to handle high-pressure equipment 
for the oil industry. The second company had built 
a large number of Scotch boilers in 1918-21 and occa- 
sional boilers thereafter, and had the staff and equip- 
ment required for the job. 

The West Coast hulls made rapid progress, running 
several months ahead of contract schedule, and the 
boilers could not be accelerated quite sufficiently ; the 
East Coast boilers, however, were ahead of schedule, 
and the first West Coast ship was, therefore, fitted with 
East Coast boilers, the boilers being transported 3,000 
miles by rail from Schenectady to San Francisco. 





59 








important adoption was in the joint of the combustion- 
| chamber wrapper plates to the tube and back plate, 
| where a butt weld with main run from outside and 
| sealing run from inside was adopted; this procedure 
had the advantage of avoiding the rather specialised 
workmanship involved in the usual riveted lap joint. 
The wrapper-plate butt was also welded, thereby 
avoiding the usual awkward three-ply joint. In some 
plants, the wrapper plate was made in two portions 
with two welded butts to facilitate manufacture. 

Shells were riveted, and were to British design in all 
cases, with sealing welds at the strap ends. Combustion 
chamber stays were nutted inside except in the case of 
lower rows in way of the curvature of the wrapper 
plate; in this locality, to avoid the use of bevelled 
washers, the stay end was welded to the wrapper 
plate, giving a panhead finish. In some boilers, where 
the end plates or heads were in two portions, the seam 

| was welded in lieu of lap riveting. 

An interesting situation developed in connection with 
the U.S. method of flanging end plates, the flanging 
being carried out by a “spinning” process. The 
end plate, about 17 ft. in diameter, is heated to the 
flanging temperature and placed on a horizontal face- 
plate about 12 ft. in diameter, and is held thereto by 
a hydraulically-operated upper faceplate of rather less 
diameter than the lower faceplate. Towards the rim 
of the end plate are two rollers; the inner roller has 
a vertical axis and is adjustable radially and vertically 
and has its edge of the same radius as that required 
in the flanged plate. The outer roller has its axis 
capable of angular adjustment and is also adjustable 
radially. The end plate is rotated at about 45 r.p.m. 
to 50 r.p.m., and is first centred by means of the other 
roller, and is thereafter finally held central by the 
upper faceplate. The two rollers are then manipulated 
80 as to give the required flanging, an operation carried 
out in one heat and taking 10 to 12 minutes. 

Such machines were installed at the steelworks and 
the end plates were delivered to the boiler shops in the 
flanged condition. End plates flanged in this manner 
have flanges very true in the cylindrical sense and 
avoided the rather specialised workmanship involved 
by the usual British method of “ local” flanging. This 
operation, however, requires a complete disc of uniform 
thickness, whereas the Scotch-boiler design demands 
two thicknesses of end plate—in this case 1% in. in 
the steam space and $4 in. in the lower portion. 

The following methods were used to meet the above 
requirements :—({1) The complete 1% in. end plate is 
spun and subsequently two segments are cut off to 
form two steam-space portions, the material between 
segments being reject. Two complete 3} in. end plates 
are spun and segments cut off to form the lower portion 
of the end plate—the smaller segments being reject 
and the top and bottom portions of respective plates 

| riveted or welded together to form complete end plates. 
| This method involves considerable rejection of material. 
|(2) Two complete 1, in. end plates are spun and a 
| 1,4-in. doubling plate riveted and seal-welded to the 
steam-space portion of the end plate. (3) One complete 
| 1y-in. end plate is spun and cut into two segments, 
| the smaller segment becoming the front upper portion 
and the larger segment the back upper plate. One 
| complete $4-in. end plate is spun and cut into two seg- 
ments, the smaller segment becoming the back lower 
portion. The segments are welded together, the joint 
being horizontal, and at the front between the top 
| row of tubes and lower row of steam-space stays; at 
| the back the joint is between the eighth and ninth row 
of stays. In general, in the United States the West 
Coast boiler makers worked to scheme (2), and the East 
Coast makers to scheme (1) and latterly to schenie (3). 
In Canada the main boilers were built by four firms, 
| namely, the Dominion Bridge Company (Montreal and 
| Vancouver); Messrs. John Inglis and Company, 
| Toronto ; and the Vancouver Iron Works, Vancouver. 
These firms all had previous experience with the manu- 
facture of Scotch boilers, and the boiler end plates 
| were, as in the United States boilers, spun and the 
ends made by scheme (1). Combustion chambers were 
| mostly welded, as described above. Messrs. Inglis, 
| however, fitted riveted combustion chambers and end 
| plates in accordance with scheme (2). 
All boilers are fitted with smoke-tube superheaters. 
| giving the moderate steam temperature of 520 deg. to 
| 550 deg. F. This temperature permitted the use of a 
superheater able to withstand considerable abuse. The 
| manning of ships with engineers having experience with 
| superheaters received consideration, and all ships had 
| chief engineers, or at least the second, with superheat 
|experience. In respect of deck and auxiliary machinery, 
as previously mentioned, the United States and Cana- 
dian ships differed. In each class, however, as with 
the main engines. a single design was adopted, and as 


After the first ship,.the West Coast boiler makers were | the programme expanded other firms worked to the 


able to meet all requirements of West Coast ships. 


same design with the original maker as leading firm. 


As with the hulls, the use of welding in the boiler | It is very creditable to all makers of equipment that 


construction was fully considered, along with other | 
modifications to the British designs to meet the manu- | 
In welding, perhaps the most 





no ship was delayed by late delivery, = 2 
In the United States, the general practice is to install 
propelling machinery, including main engines, boilers 
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and shafting, before launch; this practice enable the 
ships to be closed up before launch—a particularly 
desirable feature in the case of a welded ship. Owing 
to the effect of contraction of the top side welds there 
is a pronounced tendency for the vessel as a whole to 
sag, and in addition contraction stresses can set up 
local deflections of the aft end; that is, the stern frame 
is liable to distortion apart from the hull structure. 
The amount of hogging is of the order of | in. to 2 in., 
and counteracted to a large extent by sagging the keel 
blocks by an inch at each end. Alternatively, the 
tendency can be counteracted by leaving the upper 
shell and decks free in way of forward and aft hatches 
and leaving welding here to the last. Either way, the 
stern tube is best not finally sighted until the top side 
welding from midships to right aft is completed. A 
second form of deflection was also experienced, particu- 
larly in the Richmond yard, where it was found that 
the hull had a substantial variation of distortion during 
a twenty-four period ; due, presumably, to the heating 
effect of the sun. Measurements disclosed that the 
stern-tube line was in a mean position between 12 mid- 
night and 2 a.m., and this time was adopted for final 
sighting through and marking off. 

Another item where the welded hull called for special 
attention was in the fitting of chocks under the main 
engine. In a riveted ship, the top plate in way of 
holding-down bolts remains fair and level, per 
mitting the chocks to be conveniently fitted from 
outboard of the bed-plate. In a welded ship, however, 
the top plate, due to contraction of welds at the top of 
floors and longitudinal, is not so regular. In general, 
and in the case of all British ships, the top plate could 
be levelled off in way of chocks by grinding locally so 
as to give the desirable parallelism or slight inward 
taper of the packing space. In some vards, however, 
where the distortion was more severe, the practice was 
adopted of welding pads, about $ in. thick, in way of 
each holding-down bolt and dressing off the pads. 

The headquarters of the Mission was at the British 
Purchasing Commission, New York. This was distant 
up to 3,000 miles from the various yards, but owing to 
excellent air travel facilities, such distances were of no 
great significance. The design and purchasing sides 
of both United States yards were in New York. and, 
with Montreal only two hours distant by air, the former 
city proved entirely suitable. For detail technical 
supervision in the United States, arrangements were 
made by the Admiralty with Lloyd’s Register for a 
number of surveyors to be emploved full time on the 
British programme. At each shipyard were stationed 
five Lloyd’s Surveyors, the Senior Surveyor at each 
yard, Mr. F. C. Cocks at Richmond, and Mr. J. 8 
Ormiston at Portland, acting as local representatives 
of the Mission with substantial discretionary authority, 
as it soon became evident that local and quick decisions 
were essential to rapid progress. Full-time surveyors 
were also appointed to the main-engine builders and to 
two of the boiler makers (East and West Coast, respe« 
tively). 

The primary responsibility for progress was left with 
the shipyards, each having an expediting department 
for the purpose. As vessels approached completion 
three additional appointments were made to each yard 
by the Ministry of War Transport, namely marine 
superintendent, engineer superintendent, and surveyor 
for statutory requirements. Acceptance of 
from builders was by the Senior Lloyd’s Surveyor acting 
as representative of the British Purchasing Commission, 
and ships were immediately turned over to the Ministry 
of War Transport. Acceptance, in general, took place 
at the shipyard after satisfactory sea trial, which latter 
included six hours running at full power and the usual 
turning, steering, and manceuvring trials and tests of 
all equipment. Captains and chief engineers, in general, 
arrived at the shipyards shortly before the launch, other 
officers shortly before the trial, and crews immediately 
before loading. 

Expediting was originally carried out in Canada by 
the shipyards, but latterly. for all yards, by Wartime 
Merchant Shipping, with allocations to suit hull pro- 
Classification was divided between the British 
Corporation Register of Shipping and Aircraft and 
Lloyd’s Register. Ministry of War Transport marine 
and engineer superintendents were appointed for East 
and West Coast yards with similar duties to those in 
the United States. 
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V-Ropes.—Messrs. J. H. Fenner 
Heckmondwike, Yorkshire, 
us that it has come to their notice that 
being offered for 
V-ropes, the claim 


ARE OF and 


Limited, inform 
preparations are 
and 
being that such treatment maintains 
the efficiency and easy action of the rope drives. So far 
as Fenner V-ropes are concerned, the firm request users 
that dressing of kind should, or need 
be, applied at any time. They further state that where. 
in exceptional dressing has been attempted 
through lack of knowledge, this has speedily led to the 
complete ruin of the ropes. 


treating endless rubber cotton 


to note no any 


cases. a 
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PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions ,are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


FURNACE APPARATUS. 


Gas-Flow Meter. Wild-Barfield Electric 
of Watford, F. W. Haywood and 
Fig.) 27. 1940, 


546,145. 
Furnaces, Limited, 
J. E. Oram, of Watford. (1! December 2 
The meter designed for use in which 
different gas mixtures may be burnt in the same burners 
for different It is a flow 
which the gas flows through a path of capillary 
sions, the pressure drop across the path being a measure 
of the flow. Alternative viscosity paths are designed to 
give approximately the length of scale for the 
desired range of flow of each alternative gas, so that 
the same meter reading to a 
sufficiently large scale with any one gas in use and the 
other or others cut off. The limb 1 of the U-tube of 
the meter lies behind a slot in the scale plate, which has 
two scales 2 and 3 (conveniently one on each side of the 
calibrated to give the desired range of flow of the 
There 
former, 4, 


is processes it 


purposes. Viscosity meter, in 


dimen 


same 


can give an appropriate 


limb 
respective gases over the available length. 
the and the 


is a 


reservoir at bottom, 


top 


small 


PY ed 














(546/45) 


having a steadying effect on the reading and the latter. 5, 
being a liquid container. The second limb of the U-tube 
is duplicated, each branch 15, 16 being connected to the 
10, and a fitting connected to the 
reservoir having a common gas outlet 12. If air 
order to induce a 
when the 
pressure, the 
If the alternative fuel 
cylinders, a 


respective gas inlet 9 
upper 
injector nozzle in 
the 


very 


is supplied to an 


supply line corre 
sponding low 


outlet leads to the injector body 


negative pressure in 


is at ’ MHmMen 


ras 


gas is a hydro-carbon in high-pressure 


reducing valve is used and the viscosity tube is designed 
so that the desired range of flow will read over practically 
the full available of the when 


the gas is reaching the injector at the desired pressure. 


length alternative scale 
In this way either fuel gas can be used with the other 
off and sufficiently the 
respective ranges of flow is obtained in each case (.4e- 
cepted June 30, 1942.) 


cut a accurate reading over 


546,890. Gas-Oven Burner. T. and T. Vicars, Limited, 
of Newton-le-Willows, and E. M. Crosland, of Newton- 
le-Willows. (4 Figs.) February 16, 1942.—The invention 
is particularly suitable for gas burners where it is desirable 
to maintain the ratio of air to gas as constant as possible, 
for example, in the case of baking ovens. Gas 
on which are mounted nozzles 3, 
into the throat of a 


as, is 
supplied to inlet pipes 2, 


which direct the gas at high velocit 
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Venturi pipe 5. The latter forms a mixing chamber fo 
the air and gas, the mixture passing to a distributing 
tube 6, having perforations which give an even distr 

bution of gas throughout its length, the gas emerging 
then from burner orifices in an enclosing and co-axia! 
| burner tube’7. Air is drawn from a remote point, which 
is shielded as far as possible from intake of dust. into 








(646,800) 
the heat insulating jacket 8 surrounding the oven throug! 
openings of larger area than the outlet openings fron 
so that 
free flow of the air to the burners. 


this chamber, no restriction is imposed on the 
The air passes throug! 
a the jacket 8&8 then: 
through a gauze shield and perforated plate 11 into the 
space surrounding the burner. It then 
ports 13, the aperture of which can be adjusted by mean- 
of an adjusting screw 14, so that the ratio of air to ga- 
can be regulated. The danger of the Venturi throat 

or the air passages leading to it becoming altered in cro~ 

section by deposits of dust is removed and the constan 

Should moisture 


mass of slag wool 9 within and 


passes throng 


of the air-gas ratio can be maintained. 
from the baking chamber penetrate into the insulating 


space 8 surrounding it, this moisture, which would othe 


wise tend to deposit in the slag wool 9 and impair it- 
efficiency, will be taken up by the air stream (dere pled 
fugust 4. 1942.) 
MISCELLANEOUS. 
546,627. Granulating Blast-Furnace Slag. Escor 


Industries, Limited, of London, and E. B. Bjorkman, of 


Chipperfield, Herts. (2 Figs.) January 16, 1941 The 


object of the invention is to obtain a granulated s/\. ¢ 
which consists almost entirely of hard glassy partic 
with excellent hydraulic properties, by applying wats 
to a stream of moltén slag in such a way as to ad 
integrate the slag into fine particles, which are insta 
taneously solidified and hence are of comparative! 
small diameter The chilling effect is so sudden a: 
complete that no foaming occurs on the surface of the 


molten slag. The slag is admitted throwch a slag runner | 


and nozzle 2 at 
The 
which 
partly surrounds it 


a stream of water from a 
40 Ib. 
concave upwards, and produces a 
than the of the slag 
The water jet projects the slag particles against a baff! 


met by 


pressure above per square inch nozzle 


jet wick 


Is 


stream and 














7 
ote) 
Lor ~ 
- - 
0 
' 
i | are 
(346.477) 
plate 3. which conveys the mixture of slag and water to 
a set of vanes 4 Supplementary nozzles 5 direct jets of 
water downwards on to the slag and along the baffl 
plate The mixture is collected in a tank 7, which has 


8 and is connected at the bottom to a pump 


12 on 


an overflow 
which pumps the mixture to a vibrating screen 
top of an overhead bunker 13. The screen separates thi 
ind the slag falls into the bunker for 
loading into railway wagons. The granulated slag pro 
duced weighs more than 60 lb. per cubic foot and contain- 
less than 15 per of moisture. The drying of the 
slag is much simplified owing to the absence of porosity 
of the particles. The slag is, in appearance, like ordinary) 
sand. The hydraulic properties of the ground slag are 
very good and it is suitable for the production of metal 
lurgical or supersulphated slag consisting of 
ground granulated slag, calcium sulphate and an energiser 
such Portland cement. Experiments have 
shown that such a cement developed a tensile strength 
after 24 hours of over 400 Ib. per Square inch as against 
185 lb. per square inch after 24 hours when the slag had 
been granulated by the standard in 
(Accepted July 22, 1942.) 


water from the slag. 


cent. 


cement 


lime or 


as 


method now use. 
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THE DEVELOPMENT OF THE 
DOXFORD MARINE OIL 
ENGINE. 

By Dr. W. Ker Wuson, M.I.Mech.E. 


Early History—Since its foundation in 1840, 
the Wearside firm of Messrs. William Doxford and 
Sons, Limited, has been characterised by a progres- 
sive policy which has resulted in many important 
contributions to shipbuilding and marine engineering 
practice. Throughout this impressive epoch in 
engineering history the firm not only succeeded in 
keeping abreast of the times, but in several instances 
was well ahead of contemporary thought. This is 
notably true of the development of the Doxford 


air-injection of the fuel, the compression and maxi- 
mum combustion pressures being about 500 lb. per 
square inch. The mechanical design was based as 
far as possible on the characteristically rugged con- 
struction of established marine steam reciprocating- 
engine practice. 

The experimental work carried out on this engine 
between 1910 and 1912 proved that it was capable 
of exceeding the designed performance; but, at the 
same time, several inherent weaknesses in design 
were disclosed. The principal defects were the 
weakness of the cylinder head, due to the presence 
of large valve pockets and the heavy pressure and 
thermal loadings ; the difficulty of transmitting the 
heavy piston loads through the engine framing and 
main bearings; and the rather high lubricating-oil 


| 


but the venture was not successful and the engines 
were subsequently replaced by steam machinery. 
Although the idea underlying the use of tandem 
cylinders, namely, the realisation of a double-acting 
two-stroke cycle engine, was certainly attractive, 
the great height of the engines made it difficult to 
provide adequate frame stiffness, and introduced 
serious vibration problems. 

The second design was much more practical, 
since it comprised a single cylinder containing two 
opposed pistons operating on a common three-throw 
crank element, and this is now the standard type 
of Junkers engine. Two marine engines of this 
type were built by J. Frerichs and were installed 
in a twin-screw motorship; but this venture also 
was not successful, due to serious faults of design 








consumption. These troubles were common to all | 


and construction. 











Fie. 1. 


marine oil engine, which began in 1910 at a time, 
when the successful performance of many small | 
craft powered by low-duty internal-combustion | 
engines, mostly burning petrol or light oils, was | 
awakening interest in the possibility of using this 
type of prime mover in ocean-going vessels. The 
present purpose is to describe as concisely as 
possible the principal milestones marking the 
progress of the Doxford oil engine from comparative 
obscurity to a leading position in the industry. 
The first experimental Doxford oil engine, de- 
signed in 1910, was a single-cylinder single-piston 
two-stroke cycle valve-scavenging engine with 
a bore of 19-5 in., a stroke of 37 in., and a) 
normal service rating of 250 brake horse-power at 
130 r.p.m. This engine, which is illustrated in Fig. 1, 
represented one unit of a 1,000-brake horse-power 
four-cylinder marine engine, and the design was | 
undertaken after a careful study of the best con- 
temporary Continental practice. The engine oper- 
ated on the Diesel constant-pressure cycle with | 








SrncLe-CyLINDER SINGLE-Piston EXPERIMENTAL 
EncorineE, 1911-12. 








Fig. 2. 


orthodox two-stroke cycle engines of that time, and 
after about five months experimental work it was 
decided that a drastic change of the basic design 
would be necessary to produce, within a reasonably 
short development period, a two-cycle engine 
ing the reliability required for marine service. 

About this time, the opposed-piston arrangement 
employed in the Oechelhauser gas engine had been 
skilfully adapted to oil-engine requirements by 
Professor Junkers, and a number of small land 
engines of this type had been successfully manu- 
factured to his designs by Gebriider Klein, of Dahl- 
bruch, Westphalia. Two designs of Junkers opposed- 
piston engine were produced, the first and more 
ambitious scheme comprising two cylinders arranged 
vertically in tandem. Each cylinder contained two 
pistons, and the whole assembly operated on a 
common three-throw crank element. Two marine 
engines of this type, each composed of three sets of 
tandem cylinders, were built by A. G. Weser for 
a twin-screw Hamburg-America Line cargo ship, 

















StneGLe-CYLINDER OpposzD-PIsTON EXPERIMENTAL 
Enorve, 1913-14. 


Notwithstanding these rather disappointing Conti- 
nental experiences, the Doxford engineers decided 
to use the opposed-piston principle in their second 
experimental engine, for in this way a masterly 
solution could be obtained for the principal troubles 
of the 1910 engine. Thus, the use of opposed pistons 
eliminated cylinder heads, and at the same time 
provided even better scavenging than the port and 
valve arrangement of the first engine; and the 
heavy piston loads were carried by a forged-steel 
chain comprising the three-throw crank element at 
the bottom and the transverse beam at the top, 
connected by one centre and two side connecting 
rods. The main bearings were relieved of com- 
bustion loads, and the engine frame had only to 
withstand torque-reaction forces. It was also 
realised that, although the crankshaft was more 
complicated than in orthodox engines, the removal 
of the heavy combustion loads from the main bear- 
ings would prevent wear-down and so eliminate the 
danger of crankshaft failure from bending-fatigue 
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stresses. In addition, the safety of the crankshaft 
was assured by the use of spherical bearings, which 
permitted the slight displacements necessary to 
accommodate distortion under load. This was 
undoubtedly a wise provision and, while it is 
especially beneficial in the case of the three-throw 
crank element of the Doxford engine, it is an open 
question whether some of the troubles experienced 
with single-throw crank elements might never have 
occurred if spherical bearings had been employed. 
Quite wisely, it was decided to avoid the rather am- 
bitious Junkers tandem arrangement of cylinders and 
to produce an entirely original mechanical design. 
The first experimental opposed-piston Doxford 
oil engine, designed in 1913, was a single-cylinder 
unit with a bore of 500 mm., a stroke of (2 by 
750) mm., and a normal service rating of 450 brake 
horse-power at 130 r.p.m. It represented one unit 
of an 1,800 brake horse-power four-cylinder marine 
engine, and is illustrated in Fig. 2, on page 61. 
The engine operated on the Diesel constant-pres- 
sure cycle with air-injection of the fuel, the three- 
stage air compressor and the scavenge pump being 
driven by levers from the centre connecting-rod 
crosshead. The injection-air pressures were higher 
than usual at that period, being between 1,400 lb. 
and 1,600 Ib. per square inch, compared with | 
the more conventional values of 850 Ib. to 1,000 Ib. | 
per square inch. Two fuel valves were used, one 
at the back and the other at the front of the 
cylinder, with their centre lines slightly tangential 
to the bore so that the energy from the expansion 
of the blast air caused a certain amount of swirl 
during the injection period. Flat-topped pistons 


were employed, the distance between them at top| 
Each fuel valve dis- | 


dead centres being 75 mm. 
charged its oil mist through two saw-cut orifices, 
50 mm. apart, thus throwing the fuel mixture in a 
flat sheet across the face of the adjacent piston. 

The engine was started up in July, 1914, and, 
after being tested at loads well beyond the designed 
rating, it successfully completed, during November 
and December, a 35-days’ continuous full-power 
endurance test under the supervision of Lloyd's 
Register. The performance figures achieved during 
this test were 630 indicated horse-power at 115 r.p.m. 
and 120 lb. per square inch mean indicated pressure, 
with a mechanical efficiency of about 75 per cent. 
The corresponding brake mean effective pressure 
and brake horse-power were 90 Ib. per square inch 
and 470 brake horse-power, respectively. The mean 
piston speed was 570 ft. per minute, and the fuel 
consumption 0-43 Ib. per brake horse-power per 
hour, with Mexican oil of 0-91 specific gravity ; 
and the lubricating-oil consumption averaged about 
0-45 gallon per 100 brake horse-power per 24 hours 
for the cylinder and 0-10 gallon per 100 brake 
horse-power per 24 hours for the engine, i.e., a total 
consumption of only 0-55 gallon per 100 brake 
horse-power per 24 hours for all purposes. At the 
conclusion of this endurance test, the pistons 
were withdrawn and were found to be in excellent 
condition, with no gumming of piston rings and no 
coking of the crowns. 

The engine also carried out a 12-hours overload 
test without the slightest difficulty, developing 
950 indicated horse-power at 150 r.p.m. and 140 Ib. 
per square inch mean indicated pressure. The 
corresponding brake mean effective pressure and 
brake horse-power were 105 lb. per square inch and 
700 brake horse-power, respectively. The mean 
piston speed during this test was 740 ft. per minute, 
and it is interesting to note that the piston and 
jacket cooling-water outlet temperature was held 
at 200 deg. F., compared with the normal value of 
160 deg. to 170 deg. F. Tests carried out with 
heavy-grade Mexican fuel oil of the type used for 
firing boilers (specific gravity, 0-95) demonstrated 
the ability of the engine to handle a wide range ot 
fuels. The exhaust was perfectly clear, but the 
consumption, 0-46 Ib. per brake horse-power per 
hour, was, of course, higher than with the lighter 
fuel. These remarkable results more than fulfilled 
the builders’ expectations and amply justified the 
decision to proceed as quickly as possible with the 
construction of a full-scale engine. 

During 1915 and 1916, a single-cylinder high- 
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1916. 


Fic. 3. EXPERIMENPAL HicH-Sprep OpposEp-PIston ENGINE, 
by the Admiralty. This engine developed 400 brake | Airless Injection of Fuel.—The experimental 
horse-power at 360 r.p.m. in a cylinder of 370 mm. | single-cylinder opposed-piston unit was converted 
bore by 720 mm. total stroke, and represented a/ from air injection to airless injection of fuel in 
considerable increase over the cylinder powers in| 1916. An accident which occurred on the experi- 
use by the Admiralty at that time, a more usual| mental engine in 1916 not only underlined the 
value being 100 brake horse-power per cylinder. | desirability of changing to airless injection, but may 
A photograph of the engine is reproduced in Fig. 3.| be said to have sounded the death knell of air 
The engine drove a four-stage blast-air compressor | injection on Doxford engines. While running a heavy 
designed for a working pressure of 1,800 Ib. per | overload trial at 165 r.p.m., the high-pressure stage 
square inch, and a scavenge pump having a swept | of the air-compressor piston seized in the cylinder 
volume of more than twice the swept volume of the | and brought the engine to rest in a few revolutions ; 
working cylinder, since mean indicated pressures of fortunately without damage, although the experience 
180 Ib. per square inch were envisaged. It is} was somewhat alarming to the test-bed staff. 
interesting to note that a differential-stroke arrange- Initially, the compression pressure was the same 
ment was employed for the first time in this engine, | as had been used with air injection, namely, 600 lb. 
the stroke of the lower piston being 390 mm., while | per square inch. It was soon discovered, however, 
that of the upper piston was 330 mm. This feature | that with airless injection more time was required 
will be referred to in greater detail later. | for burning the fuel. This was obtained by lowering 
It will be recalled that, during the last war, the | the compression pressure, thus enabling the fuel 
Admiralty built a number of K-class submarines, | to be injected earlier without causing an undesirable 
which were propelled by steam turbines developing | increase of maximum combustion pressure. The 
about 10,000 shaft horse- power, giving a surface | compression pressure was reduced in stages, there- 
speed of about 24 knots. The idea underlying the | fore, until, in 1917, a satisfactory compromise was 
production of the high-speed single-cylinder experi- | found with a compression pressure of about 300 lb. 
mental unit was that four sets of six- cylinder engines, | per square inch and a maximum combustion pres- 
with each cylinder developing 400 brake horse-power, | sure of 600 lb. per square inch. These values have 
i.c., @ total power of 9,600 brake horse-power, | remained substantially unaltered ever since they 
arranged in tandem pairs driving twin screws, | were first adopted. 
would occupy about the same machinery space as| The cam-controlled fuel valves were arranged to 
the turbines jn the K-class submarines, but would | begin lifting about 25 deg. before firing centre, the 
give the same sea speed with about half the fuel|cam profile being designed to give a small but 
consumption, thus roughly doubling the radius of | gradually increasing lift from the instant of opening 
action. The war ended before this interesting | up to firing centre. In this way, a small amount 
development was sufficiently advanced to justify | of fuel was injected before firing centre, which served 
full-scale tests, and, with the coming of peace, the | to warm up the combustion space as a preliminary 
project was abandoned. Although this was the | to the injection of the main fuel charge. The fuel 
only new construction undertaken during the war | valves were arranged to close about 25 deg. after 
years, 1915 to 1918, this period witnessed the com- | firing centre, the large hump on the fuel cam being 
pletion of some important technical research and | Placed between firing centre and the instant of 
detail experimental work, the principal achievement | closing. Thus, the main charge of fuel was injected 








speed experimental engine, intended for submarine 
work, was designed and built, and later was acquired | 


being the realisation of a practical system of airless | into a preheated combustion space, with a conse- 
injection of fuel. | quent increase of combustion efficiency. 
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This method of injection produced a cycle dia-| very close control of the combustion process is 


gram which was radically different from the con- | obtained. 


ventional Diesel constant-pressure diagram, since 
a small part of the fuel was burnt at substantially 
constant volume, while the bulk was burnt at 
substantially constant pressure. This cycle even- 
tually became known as the dual-combustion cycle. 
The fuel consumption in the single-cylinder experi- 
mental engine was 0-34 lb. per indicated horse- 
power per hour with airless injection, compared 
with 0-32 lb. per indicated horse-power per hour 
with air injection ; i.e., the thermal efficiency with 
airless injection was nearly as good as with air 
injection. 

The elimination of the three-stage air-compressor, 
besides overcoming a serious cause of operational 
unreliability and giving an appreciable reduction 
of cost, also resulted in an important gain in mech- 
anical efficiency. With air injection, about 7 per 
cent. of the indicated horse-power of the engine 
was required for compressing the injection air, 
whereas, with airless injection, only about one- 
twelfth of this energy was required to give satis- 
factory results. Although some of the 7 per cent. 
of the indicated horse-power absorbed in com- 
pressing the air was subsequently recovered by 
re-expansion in the combustion space of the air- 
injection engine, there was a further substantial 
gain in mechanical efficiency in the case of the 
Doxford airless-injection engine, due to the reduced 
compression pressure and the consequent reduced 
loadings on rubbing surfaces. 
obtained for the mechanical efficiency of the experi- 
mental unit was 82 per cent. with airless injection, 
compared with 75 per cent. with air injection ; thus, 


the overall engine efficiency was represented by a | 


fuel consumption of 0-42 lb. per brake horse-power 
per hour with airless injection, compared with 
0-43 Ib. per brake horse-power per hour with air 
injection. This represented an appreciable fuel 
economy, coupled with a substantial reduction of 
first cost, weight, complication, and maintenance 
troubles, due to changing to airless-injection. 

First Full-Scale Doxford Opposed-Piston Marine 
Oil Engine.—The first full-scale Doxford opposed- 
piston marine oil engine was designed in 1919, and 
is illustrated in Fig. 4, on page 70. It had four 
evlinders of 580 mm. bore by (2 by 1,160) mm. 
stroke, and was rated at 2,700 brake horse-power at 


a, 


77 r.p.m. This rating corresponded to a mean piston | 


speed of 585 ft. per minute, and a brake mean effec- 
tive pressure of 93 !b. per square inch. The engine 
operated on the dual-combustion cycle with airless 
injection of the fuel, a compression pressure of 300 Ib. 
per square inch, and a maximum combustion pres- 
sure of 600 Ib. per square inch. It is of some histori- 
cal interest, therefore, to record that Doxford oil 
engines departed from the orthodox Diesel cycle 
and used airless injection of fuel from the beginning. 
This achievement is the more remarkable when it 
is recalled that, even in 1929, ten years later, the 


majority of marine oil engines were still operating | 


with air injection, the number of installations using 
airless injection being about 10 per cent. of the 
total. Distinguishing features of the Doxford air- 


less injection system, which to-day is substantially | 
the same as it was on the first engine, are described | 


in the following paragraphs. 

The elimination of packed glands on the fuel- 
pump rams and the provision of separate cross- 
heads permit the rams to float freely in the guide 
bushing without experiencing any side thrust from 
the pump driving mechanism. These features 
enable injection pressures up to 8,000 lb. per square 


The remarkably smooth operation of the 
engine at all speeds, and particularly the fact that 
it can be operated at the exceptionally low speed 
of 20 r.p.m. without the slightest hesitation or 


| « . . 7 ° 
jerkiness, is sufficient evidence of the excellence of 


the injection system. 

A separate fuel-pump ram is provided for each | 
working cylinder, but the pump is arranged to work | 
on a “ common-rail ” or accumulator system. This | 
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feature, far from being a handicap, ensured that no 
severe thermal stresses were imposed on the engine 


| structure due to sudden changes of temperature, such 
| as would occur if a start were made from cold, and 


it also reduced bearing wear and cylinder-liner wear 
by bringing all rubbing surfaces to a reasonable 
working temperature before the working loads were 
imposed. Doxford practice, from the beginning, 
was to operate under running conditions with 
the highest possible cylinder and piston tempera- 


ensures a constant supply of fuel oil at full injec-| tures. This not only enabled almost any grade of 


tion pressure at all fuel valves, so that there is| fuel to be burned, but gave an appreciable gain 
instant response as soon as the valve needles are | in combustion efficiency, minimised wear of rubbing 


The actual value | 


| lifted by the cams. The use of a common-rail 
system eliminates any tendencies for erratic 
behaviour, or fractures of fuel-pipe lines and fittings 
due to pressure-wave effects in the pipe lines. The 


fuel connections incorporate effective and robust | 


fuel-oil filters, and arrangements are provided for 
changing from common-rail to individual operation 
if required. Individual connection of each fuel 
pump ram to the fuel valves of one cylinder is 
only used, however, for fault-finding tests or for 
priming purposes. 

In addition to the main fuel pump, driven from 


the after end of the engine crankshaft, a separately- | 


driven auxiliary high-pressure fuel pump is pro- 


vided for priming purposes and for maintaining | 


pressure during long stand-by periods. In all the 
earlier installations, the auxiliary pump was a 


duplicate of the main pump, as a precaution against 


breakdown of the main unit; by 1928, however, 
the reliability of the high-pressure fuel system was 
so well established that the large auxiliary pump 


was replaced by a small two-ram priming pump of | 


just sufficient capacity for priming and topping-up 
purposes. 
The piston on the first full-scale engines com- 


prised an outer cast-iron portion carrying the piston- | 


ring grooves, and a forged-steel inner portion which 
also formed the piston crown ; thus a hard wearing 
surface was provided for the piston rings, while 
combustion loads were transmitted through a 
strong forged-steel member to the piston rod. The 
piston was water-cooled, but the crowns were made 
extremely thick, so that a hot surface was provided 
next to the combustion space. Temperature mea- 
surements indicated a surface temperature of about 
1,100 deg. F. ; this dull red heat materially assisted 
combustion, and, in particular, enabled even the 
heaviest grades of fuel to be burned without diffi- 
culty, despite the comparatively low compression 
pressure. 

Two fuel valves were used in each cylinder and 
these were disposed diametrically opposite, one a 
little below and the other a little above the centre 
|line of the combustion chamber. The spray from 
}each fuel valve formed a thin fan-shaped sheet of 
oil mist which swept across the combustion chamber 
just clear of each piston crown. By this means, 
the greater proportion of the air in the combustion 
chamber was trapped between two sheets of oil 
mist at the moment of injection, and the subse- 
quent moving apart of the pistons drew this air 
through the fuel, thus ensuring intimate mingling. 

Distilled water, circulating round a closed circuit 
with external coolers, was used for cooling the 
cylinders and pistons. Every precaution was taken 
| to minimise the loss of distilled water and to prevent 
| the admission of air to the cooling system, with the 
| object of minimising oxidation of the metallic sur- 
| faces. Arrangements were made for by-passing the 
| cooler when required, so that the temperature of the 
| cylinders and pistons could be controlled by varying 


inch to be maintained without difficulty, the normal the proportion of cooling water which passed 
working range being 5,000 lb. to 7,000 lb. per | directly to the cylinders and pistons. The cooling 





square inch, with an average value of about 6,000 lb. | 
per square inch. 

Packed glands are also eliminated from the fuel- 
valve needle, which, like the fuel-pump ram, is 
free to float in its housing. Movements of the 
fuel-valve needle are controlled by the fuel cam, 
acting through an intermediate or pilot plunger, 
which is slightly larger in diameter than the needle 
and is subjected to the same oil pressure. This 
provides an unbalanced hydraulic load tending to 
keep the needle on its seat until it is forcibly lifted 
by the cam and lever system. In this way, the 
need for a powerful return spring is avoided and 





| and, after passing through narrow longitudinal and 


water entered at the bottom of the cylinder jackets, 


circumferential channels milled in the outer surface 
of the cylinder liner in way of the combustion space, 
was led through holes drilled in the bars between 
the exhaust ports to discharge pipes at the top of 
the engine. 

In this connection it should be mentioned that, 
owing to the low compression pressure used in the 
engine, cold starting was not possible with all grades 
of fuel, and it was generally necessary to raise the 
water temperature to about 140 deg. F. by means 
of steam heating before attempting to start. This 





| surfaces, and reduced the loss of heat to the cooling 
| water, with an increase of heat rejected in the 
|exhaust gases, thus facilitating the use of these 
| gases in an exhaust-gas boiler. 

| The usual running outlet temperatures were 
about 150 deg. F. for the cylinders and about 
| 160 deg. F. for the pistons, with a temperature 
rise between inlet and outlet of about 20 deg. F. 
to ensure that an adequate volume of water passed 
through the system. Experimental work indicated 
that, for a given speed and load, it would not be 
unreasonable to expect a reduction in fuel con- 
sumption of from 3 per cent. to 5 per cent. as the 
result of increasing the cooling-water temperature 
from 100 deg. F. to 170 deg. F. in an engine 
developing 600 to 700 brake horse-power per 
cylinder. 

The cylinder liners of the first full-scale engine 
were reinforced by a series of thin steel bands 
shrunk round the liner in way of the combustion 
space. This construction enabled exceptionally thin 
cast-iron liners to be used—the liner thickness even 
| in the largest sizes of engine is only of the order of 

| in.—which resulted in a very considerable reduc- 
tion of thermal stresses and assisted in keeping the 
| all-important rubbing surface of the bore in good 
working condition. The improved lubrication of the 
bore thus obtained materially reduced cylinder wear, 
which was a troublesome feature in those early days. 

Incidentally, an important feature of the lubrica- 
tion system was the provision of six entirely separate 
| lubrication connections at each end of the liner, one 

set for the lower piston and the other for the upper 
| piston. Each connection was fed from a separate 
| high-pressure metering pump, so that, in the event 
| of one feed choking, the others would still continue 
| to work efficiently. The pumps were constructed so 
| that the oil feed could be adjusted drop by drop. 
| Separate discharges were provided for the oil trapped 
| by the piston scraper rings and this oil was collected 
| independently, thus preventing contamination of 
| the main bulk of the oil in the crankcase by combus- 
| tion products. 

The First Doxford Motorship.—The first Doxford 
opposed-piston marine oil engine was installed in 
| the motorship Yngaren, built for the Transatlantic 
Steam Ship Company, of Gothenburg. The trials 
of this vessel were run in June, 1921, and, at a 
luncheon served on board the vessel after the trials, 
Mr. Robert Doxford disclosed the fact that the firm 
had spent about 100,0001. on the experimental work 
which preceded the building of the first Doxford 
motorship. This was a remarkable tribute to the 
enterprise of the firm and, as events have proved, 
represented a notable contribution to the advance- 
ment of engineering science. Five engines of the 
same dimensions as the prototype were built during 
the years 1919 to 1924, and, considering the novelty 
of the design, the teething troubles were negligible. 
During this period, the manufacture of steam engines 
and boilers was discontinued, to enable the whole 
engineering resources of the firm to be concentrated 
on the production of oil engines. 

In 1924, the Marine Oil-Engine Trials Committee, 
appointed in 1922 by the Institution of Mechanical 
Engineers and the Institution of Naval Architects, 
with representatives from the Admiralty and the 
Institute of Marine Engineers, to carry out tests of 
oil-engines and oil-engined ships, tested and reported 
on one of the first series of four-cylinder 580 mm. 
bore by (2 by 1,160) mm. stroke Doxford engines. 
These tests were entirely satisfactory \and may 
be said to have set an official seal on\the high 
reputation for all-round reliability and economy 
which the engine had established after only three 
years’ operational experience. The engine tested 
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by the Committee was installed in the motorship | 
Pacific Trader and had a normal service rating of 
3,300 indicated horse-power at 87 r.p.m. and 
100 Ib. per square inch mean indicated pressure. | 
The mechanical efficiency was about 88 per cent., | 
giving 2,900 brake horse-power and about 88 lb. 
per square inch brake mean effective pressure. The 
mean piston speed was 660 ft. per minute and the | 
fuel consumption, with Anglo-Persian Diesel oil of | 
(0-9 specific gravity) was 0-39 Ib. per brake horse- 
power per hour, or 0-41 Ib. per brake horse-power | 
per hour with British Mexican boiler oil of 0-95 
specific gravity. 
(To be continued.) 
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very profitable field for experiment, but such 
tangible results as have been obtained by this 
means are well summarised. Behaviour and sea- 
worthiness, as judged by similar tests, are also 
dealt with, though it is rather difficult, perhaps, to 
generalise the results of such observations. The 
high wind resistance of normal superstructures is 
clearly brought out, and some figures are given for 
the possible improvement to be expected from 
regrouping and partial streamlining. The chapters 
on steering and kindred matters make up rather 
more than a third of the text, and constitute the 
In the short 
chapter on propellers, dealing mainly with the effect 
of the ship’s motion and of wake variations, the 
author reproduces Farren’s results on lift hysteresis 


| with changing angle of incidence in the stalling 


region, but he does not attempt to show that this 
region is ever reached by a normal screw, nor is 
there any reference to the extensive work that has 
been done on hysteresis below the stall. In the 
final chapter, on economical speed and power 
margins, emphasis is laid, in discussing the margin 


Dr. Baxer’s long tenure of the position of Super-| of power in service, on the need for a reserve of 
intendent of the William Froude Laboratory at | torque if the engine revolutions and the horse-power 
Teddington, from which he retired only a few|are to be maintained in heavy weather; a con- 
months ago, invests with particular authority any- | sideration which, presumably, is based on naval 
thing that he may write on the subject of ship | operating conditions, for it is to be doubted whether 


laboratories and in industry; nor is adequate 
attention given to the direct-indicating controllers, 
incorporating thermocouples or resistance thermo- 
meters, that are now extensively employed. The 
one direct-controlling indicator mentioned is of a 
type operating on a system that is now considered 
by the makers to be obsolete. There is no reference 
to recording regulators or to the time-temperature 
| cycle controllers which are now finding a wide field 
|of applications; possibly, however, these were 
| regarded as outside the scope of the book. Some 
useful information is included on the use of thyra- 
trons and barretters in arrangements utilising 
thermocouples and resistance thermometers, but 
the unfortunate impression is created that these 
are more generally used than the direct methods of 
control, employing these elements. In view of 
these omissions, it is surprising to find an extended 
| treatment of photo-electric devices, but with scant 
reference to their limitations or to the difficulties 
accompanying their use in many applications. 
Such methods as are described’ could be usefully 
applied, but the descriptions are often so obscure 
as to render a pre-knowledge of the subject essential 
to clear understanding. The matter is so unsuitably 
arranged in places as to add to the obscurity, 
frequent reference being made to such factors as 
“ hunting,” “‘ cold junction,” etc., before they are 





propulsion and resistance ; and the present work, 
which may be regarded as a supplement to his well- 
known book on Ship Design, Resistance, and Screw 
Propulsion, produced by the same publishers in 
1933, resembles it in affording a resume of more of 
the immense amount of valuable data that he has 
put on record during the past 30 years in his numer- 
ous papers read before the Institution of Naval 


Architects and other societies, together with the | 


fruits of an acquaintance with the work of foreign 
investigators in the same field which is probably 
unequalled in extent. It has been written, as he 
states, as “‘an attempt to answer the question, 
‘what is it that makes a satisfactory and sea- 
worthy ship ?’”’ and is intended as much for ships’ 
officers, including engineers, and for those concerned 
with the running of ships, as for the designer. The 
topics discussed, additional to those in the former 
book, include steering, surface roughness and fouling 
of the hull, economical speeds, and the effect of 
wind and waves on performance and general be- 
haviour. Naturally, it is written largely from the 
experiment-tank angle, with special emphasis on 


the work of the staff of the William Froude Labora- | 


tory ; but a considerable amount of service data is 
incorporated also. 

The subjects dealt with are not, in general, 
amenable to anything very exact in the way of 
theoretical treatment, and, certainly, the author 
cannot be accused of undue bias in this direction ; 
though there is no lack of formule and, in some 
cases, what may appear to be rather minor theo- 
retical points receive attention. A good deal of 
what is original in the form of theoretical inter- 
pretation of observed phenomena is of a qualitative 
nature and comes within the category of what 
Dr. Baker admits in the preface to be controversial 
matters. Some of it may be found rather difficult 
to follow: for example, the discussion of the sup- 
posed interaction between twin screws, when these 
are not screened from each other by deadwood ; 
the variation of turning-circle diameter with speed, 


|many owners of merchant ships encourage this 
| method of operation, or whether it is either eco- 
| nomically sound or mechanically desirable. 

It is an indirect tribute, perhaps, to the amount 
of information that Dr. Baker has managed to 
compress into the 145 pages of his book that the 
study of it should induce the desire for still more. 
| Criticism of omissions is forestalled, to a great 
extent, by his own admitted consciousness of ** some 
few gaps—inevitable at present.” The hope may 
be expressed that a change of circumstances may 
permit these gaps to be filled if a second edition 
is called for; and that advantage may be taken of 
the same opportunity to standardise, on a uniform 
and more ample system, the footnote references to 
sources, and to redraw the diagrams, which, though 
reasonably clear, have rather the appearance of 
preliminary sketches. Meanwhile, however, it may 
be said that, as it stands, the book does provide 
a very valuable summary of a vast amount of ex- 
perimental work, the records of which are scattered 
through the transactions of a number of technical 


societies and institutions, and in the pages of | 


periodicals, such as Werft Reederei Hafen and the 
Bulletin of the United States Bureau of Fisheries, 
| that are not easily accessible, even in peace time, 
to the average private inquirer. 

| Temperature Control. By A. J. ANSLEY. London : 
| Chapman and Hall, Limited. (Price 13s. 6d. net.) 

| THe author’s claim for this book, as expressed in 
the preface, is that it represents “* an attempt 
| to correlate [sic] some of the methods employed ” 
|in automatic temperature regulation, in the hope 
|“‘that the information provided will be of real 
| Service to the worker who has need of some form 
|of constant temperature control.” It is in the 
light of that claim that it is reviewed, for, unfor- 
| tunately, the typographical slip in the passage 
quoted is but a minor example of various short- 
comings which, in the aggregate, cause the attempt 
|to fall short of the expressed aim. Details are 


in the case of a vessel such as a destroyer ; and the | included of a number of laboratory “ set-ups ”’ and 
effect on the propeller of fore-and-aft wake gradient. of a few regulators which are in commercial pro- 
The theory of the skin friction of roughened surfaces | duction, but the selection is limited and, although 
is discarded as being not in accordance with test | numerous references are given to new or modified 
data, although it might be more correct to say that | equipment, some types of the apparatus described 
it does not account for the effect of all types of | have been superseded by more convenient and 
roughness and fouling; and, while there may be | simpler devices. The author has rather a partiality, 
some practical justification for the omission of any | too, for broad generalisations, which, in some cases, 





detailed reference to the theory of smooth-surface | 
skin friction, more emphasis might have been given | 
to the discrepancy between what is believed to be 
attainable and what is actually attained with 
‘** commercially-smooth ” hulls. A point of con- 
siderable interest is the improved performance | 
recorded for a large liner, as compared with the | 
tank estimate, amounting to 8 per cent. in horse- | 
power, attributed to the fairing of lapped butts. 

Rough-water performance, using 





need to be qualified ; as, for example, his statements 
that “‘ hunting is due to insensitive response of the 
regulator to temperature changes’’ and, when, 
writing of thermocouples, that “‘ but for its cost 
platinum and its alloys would be universally used.” 

Although, as mentioned above, the book purports 
to deal only with “some” methods, the omissions 
are such as to cause some surprise; for instance, 


explained or defined. The proof-reading, too, is 
not up to the standard that a scientific subject 
requires. On page 8, the statement is made that 
the connecting leads of thermocouples should be 
about 2 sq. cm. in cross-sectional area, and that, 
where the circuit resistance exceeds 4 ohms, a wire 
of heavier gauge must be employed; Fig. 20 has 
been printed upside down, and Fig. 45c appears 
to have been turned 90 deg. from its correct position ; 
the constantan wire of a thermocouple is repeatedly 
spelt “‘ constantin,” although the former spelling 
has been established for many years. In general, 
it must be said that, while the book may be of 
service to some workers, particularly in research 
laboratories or teaching institutions, who may wish 
to make up their own temperature-controlling 
devices, it cannot be recommended as suitable for 
the much wider field of investigators or processors, 
| who have need of automatic temperature control in 
their work and seek guidance in making the most 
appropriate selection of method or apparatus. 
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THE TRAINING AND PROSPECTS 
OF SEAGOING ENGINEERS.* 


In their annual report for 1941, the Council of the 
Institute of Marine Engineers announced that they 
had appointed a special committee to formulate pro- 
posals for the training, grading and conditions of 
service of engineers in the Merchant Navy. The 
Council had previously published a review of the present 
systems of training and grading of marine engineers in 
Great Britain and foreign maritime countries, and the 
discussion which this review evoked confirmed their 
| view that the time was ripe to propagate the Institute’s 
| views on the vital importance of an adequately trained, 
| reasonably remunerated and well-conditioned, and 
| numerically sufficient personnel for the Merchant Navy 
| of the future. The committee’s labours extended over 
| several months, and at the meeting of the Council on 
May 20, 1942, they submitted their draft report and 
recommendations. These were approved as a first 
approximation to a solution of the difficult problems 
| involved. The documents were then circulated to all 
| Members of Counci] and Vice-Presidents for comment 
| and criticism in detail, as a result of which the com- 
| mittee were requested by the Council to redraft their 
report and recommendations in accordance with the 
general trend of opinion submitted. At a special 
meeting of the Council held on July 20, the committee’s 
redrafted report and recommendations, with sundry 
minor amendments, were unanimously approved and 
adopted. Subsequently, the recommendations were 
submitted to the Minister of War Transport by the 
President, Lord Mottistone. 

PROPOSALS FOR THE TRAINING, GRADING AND CoNDI- 
TIONS OF SERVICE OF ENGINEERS FOR THE MERCHANT 
Navy. 

The Council of the Institute of Marine Engineers, 
being aware of the prime necessity of a strong and 
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efficient Merchant Navy to the well-being of the 
Nation in time of peace no less than during wars, 
and feeling that a deterrent to this desideratum in the 
past has been the urgent need of a re-organisation of 
the personnel, have read with interest two important 
statements on the subject. Firstly, a statement was 
made by the Minister of Labour, on July 23, 1940, 
when he said that he wanted to see the day come 
when a boy could enter the sea service with a complete 
career in front of him, with a pension at the end, with 
his accommodation worth while, and with a feeling of 
pride in his craft. Secondly, a statement was made 


on February 3, 1942, by the Minister of War Trans- | 
port in the House of Lords as follows :—‘* His Majesty’s | 


Government realise to the full the importance and 
urgency of the problems which will confront us and, 
as in other phases of post-war reconstruction, will 
plan in advance to meet them. Continuity of employ- 
ment, improvements in methods of entry and training 
of the sea-going personnel, are matters in regard to 


which, among others, I have been in communication | 


with the National Maritime Board. I have asked 
them to give immediate consideration to these pro- 
blems and bring them to the stage of definite pro- 
posals as soon as possible.” 

The National Maritime Board, the body to which 
the Minister of War Transport stated he had referred 
the matter, has as representative bodies upon it the 
Marine Engineers Association and the Amalgamated 
Engineering Union. The Institute of Marine Engineers 
feels, however, that its views upon this matter should 
be prominently before any body considering the future 
of the personnel of the Merchant Navy, especially as 
the Royal Charter under which the Institute is incor- 
porated enjoins it, among other things, “‘ To maintain 
and improve the status of marine engineers and the 
profession of marine engineering”; also, “to co- 
operate with universities, other educational institutions | 
and public educational authorities for the furtherance | 
of education in marine engineering science and prac- 
tice.” The Council of the Institute is satisfied that the | 
status of marine engineers and the profession of marine | 
engineering will be improved, mainly, by those styled 
‘marine engineers” and adopting the profession of | 
marine engineering, acquiring a standard of technical 
and general education of no less a degree than the 
standards laid down by the Institute in the recom- 
mendations attached hereto, and further that the 
reward for attaining such a standard shall be not less 
than the reward accruing to similarly qualified engi- | 
neers (technically and generally) in other branches of 
the engineering profession. 

In any re-organisation of the personnel of the 
Merchant Navy, consideration must be given to certain 
fundamental principles. 

(1) That the personnel of the Merchant Navy should 
be established as a National Service (not nationalised). | 

(2) That the entry to that service and the training | 
of youths desiring to become marine engineer officers 
should be regulated by a national body or Govern- | 
ment department with respect to entry, or, alterna- 
tively, that training schools should be set up speci- 
fically for the training of youths as engineer officers 
in the Merchant Navy. That any young men desirous 
of adopting a career as engineer officer in the Merchant 
Navy could enter such a school feeling that they had 
immediately entered the service and upon a life’s work. | 
From such a school or schools, established in suitable 
places, those young men on passing out would proceed 
to follow at sea the profession they had adopted. 

(3) That marine engineer officers’ service in the 
Merchant Navy should be made attractive, and that 
the remuneration in the various grades of the service 
should be such that it compared favourably with that 
applying to engineer officers in the Senior Service. 

(4) That continuity of employment of engineer | 
officers should be assured, and that engineer officers 
should be pensioned on retirement. 

(5) That provision should be made for pensions to | 
engineer officers’ widows and provision for orphans. 

(6) That there should be an agreed high standard of | 
comfort in the officers’ communal dining and living | 
facilities, involving a prescribed standard of catering, | 
laundering facilities and so forth. 

(7) That annual leave of one month with full pay 
should be assured. 

The acceptance of these fundamentals to apply to | 
the engineering personnel of the Merchant Navy, who | 
are the principal concern of the Institute, involves a 
proposal for training, grading and conditions of service | 
for the other technical personnel required on board | 
ships. To permit these fundamental principles being 
operative, the Institute has prepared recommendations | 
covering the training, grading and conditions of service | 
of all grades of the technical personnel of the Merchant 
Navy carried upon the staff of the Senior Engineer | 
Officer of a ship. 

These recommendations are appended, and with 
respect to them, the fundamental principles 1, 2, 3, 
4, 5 and 7 are applied.not only to the engineer officer, ! 
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| 


| 
| 


ENGINEERING. 





but to the other grades mentioned, except that the 
alternative training at Officer Training Schools men- 
tioned in (2) would not apply to the latter grades. 


| RECOMMENDATIONS AND PROPOSALS ON THE GRADING» 
| TRAINING AND CONDITIONS OF SERVICE OF ENGINEERS 
| FOR THE MERCHANT Navy, AS APPROVED AND ADOPTED 
BY THE COUNCIL AT THEIR MEETING ON JuLy 20, 1942, 


GRADING OF ENGINEERS. 
That the engineers should be divided into four grades, 
| namely :— 
(a) Engineer Officer, Ist Class (executive). 
(6) Engineer Officer, 2nd Class (executive). 
(c) Junior Engineer Officer. 
(d) Assistant Engineer. 


Manning of Engine-rooms. 
(a) That the manning of engine rooms should be in 





engineering course at evening classes at a technical 
college. The following two years to be spent in alter- 
nate periods of six months in the fitting, erecting, 
repairing or installing of marine machinery, and six 
months full-time study at a technical college. Where 
a fifth year is served, this year to be divided into six 
months spent in the drawing office and six months at 
the technical college. During the periods spent in the 
workshops and drawing office, the apprentice to attend 
modified evening classes at a technical college, so that 
there may be no break in his technical education. 

(d) As an alternative apprenticeship, the trainee 
should serve at least four years in an approved mech- 
anical engineering establishment; provided that, on 
| completion of this apprenticeship, he attains a standard 
| of education to enable him to qualify for an approved 
| Higher National Certificate in mechanical engineering 

with marine endorsement. 
| (6) Educational Standard to be Attained by Junior 





| produce written evidence of having served at least 


accordance with the power and type of the machinery. | 2”gineers before Going to Sea.—That the standard of 
For this purpose the power of all vessels should be | technical education to be required of engineer appren- 
‘established by the Ministry of War Transport and | tices on the completion of their apprenticeship should 
should be included in the Ship’s Register. | be that of an approved Higher National Certificate 

(b) That a scale of minimum manning of engine- | °OUrse in mechanical engineering with marine endorse- 


rooms should be established on the lines of (a). ment. - 
(7) Training School.—The committee are of the 
TRAINING. 


opinion that it is desirable that a training organisation 

(1) Qualifications for Employment as Assistant Engi- | should be set up specifically for the training of youths 
neer.—That a candidate for employment as assistant | as engineer officers in the Merchant Navy. They 
engineer on the staff of an ocean-going vessel should | advocate the establishment of a school to which these 
| young men could go and feel that as soon as they 
four years’ apprenticeship in a mechanical engineering | entered the schoo] they were in the Merchant Navy. 
workshop where substantial machinery is made or | This school might be run by the State or by the shipping 
repaired, and of possessing an approved Ordinary | interests of the country as a whole, and from this 


| National Certificate in mechanical engineering with | school or schools established in suitable places the 


marine endorsement, or alternatively of having passed | young men passing out would proceed to follow at sea 


Part A of the Ministry of War Transport 2nd Class 
Examination. 

(1a) Third Class Certificate of Competency.—That a 
Third Class Certificate of Competency be issued to a 
candidate possessing the qualifications laid down in 
Recommendation 1. 

(2) Promotion of Assistant Engineers to Officer Rank. 
—That a candidate for promotion from the rank of 
assistant engineer to that of engineer officer: 

(a) Should have served as Assistant engineer at sea 


| for a period of not less than 12 months. 


(6) Should appear before a Selection Board for 
recommendation as a trainee. 

(c) Following such recommendation, should attend 
a course of study up to a maximum period of 12 months 
at an approved marine engineering college ; during or 
before this course he should attain a satisfactory 
standard of general education. (Note.—The committee 
recommend that the candidate be given a subsistence 
allowance and that his college fees be paid during the 
above-mentioned course.) 

(d) Should pass Parts A and B of the Examination 
for a 2nd Class Certificate, or be exempt from Part A 
if holding an approved Ordinary National Certificate in 
mechanical engineering with marine endorsement. 

(e) The committee recommend that the holder of a 
2nd Class Engineer’s Certificate who has performed the 
duties of an engineer officer at sea for a period of not 
less than three years should have his certificate endorsed 


| to entitle him, without further examination, to serve 


as chief engineer of any vessel with engines developing 
not more than 1,500 shaft horse-power. 

(f) The committee recommend the continuation of 
the existing regulations as to the qualifications required 


| for the issue of a combined Steam and Motor Certificate. 
| (See Board of Trade Regulations, Exn. la (1942).) 


(3) Qualifications for First Class Certificate.—That a 
candidate for a First Class Certificate : 
(a) Should have completed the period(s) of sea 


|service laid down in Board of Trade Regulations, 


Exn. la (1942), except that the qualifying sea service 
for both Steam and Motor certificates be reduced from 
18 months to 12 months. 

(b) Should attend a course at an approved marine 
engineering college for a period not exceeding six 
months. 

(c) Should pass Parts A and B of the Ist Class 


| examination. 


(4) Educational Qualifications of Engineering Trainees 


rank should be equivalent to those required by the 
Engineering Joint Examination Board for a pass in, 
or exemption from, the Common Preliminary Examina- 
tion. * 

(5) Regulations A pplicable to Apprenticeship Training. 
—(a) That the age for commencement of apprentice- 
ship should be not less than 16 years. 

(b) That the period of apprenticeship should be at 
ast four years. 

(c) That the period of apprenticeship be preferably 
apportioned as follows:—Two years to be spent in 
four different workshops, namely, six months each in 
the pattern shop, foundry, fitting shop, and machine 
shop. During this period the apprentice to attend an 


le 


| the profession they had adopted as a life’s work. 
| Many problems of detail arise, but as the Merchant Navy 
| is a national service, its entrants should be considered 
| on national service, their training as a national duty, 
their future career an essential service. 

(8) Qualifications for Second Class Certificate of 
Competency.—({a) That a minimum of 12 months sea- 
service as assistant engineer should be required as 
qualification to sit for Part B of the examination for 
a Second Engineer’s Steam or Motor Certificate on the 
lines of the existing Second Class Certificate Examina- 

tion. 

| (b) That the candidate for a Second Class Certificate 
| should have attended a technical college for a period 
| of three months. 

| (c) That the possession of this certificate should 
jentitle the holder to the rank of engineer officer, 
| 2nd Class. 

(d) That after three years sea service while in posses- 
sion of this certificate, the holder should be entitled to 
| an endorsement permitting him to serve as chief engi- 
jneer of a vessel (steam or motor, according to the 
| certificate) with engines of not more than 1,500 shaft 
| horse-power. 


|THE TECHNICAL AND ECONOMICAL 
|DESIGN OF ELECTRICAL DISTRI- 
|BUTION IN A LARGE FACTORY.* 


By J. 8. BLackLock. 


| Ix siting a large factory, it can be assumed that the 
| electrical power demands will have necessitated the 
| selection of a site in close proximity to abundant power 
| Supply, either from the grid system or a supply com- 
pany’s network, and at a high voltage of usually 33 kV 
or 66 kV. It is essential, in order to maintain con- 
tinuity of service, that there should be more than one 
source of supply. Although in the normal course of 
events breakdowns are rare occurrences, the additional 
cost of more than one source of supply can be readily 
offset by the loss in production which would accrue 
from such a breakdown. This aspect is so vital that 
|in many factories standby generating plant is installed. 
The problem of whether or not to install generating 
plant is one demanding careful consideration. In 
factories where steam is required for processing pur- 
| poses, an economical arrangement is for the steam 








| for Officer Rank.—That the general educational qualifi- | Taising plant to be designed to feed a reducing pres- 
| cations of those desirous of becoming trainees for officer | Sure type of turbo-generator, which would feed a 


| portion of the factory electrical load continuously, 
or the most vital sections in an emergency, and at the 
same time supply pass-out steam to the factory. 
Such an arrangement will, however, introduce com- 
plications into both the design and operation of the 
distribution system. In assessing the degree of risk 
of supply failure, it can be taken that where more than 
one incoming supply is available, there is reasonable 
security from a major interruption. 

In designing the electrical distribution system, the 





* Paper read before the Association of Supervising 
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first requirement will be to estimate the total loading | 
of the installation. The probable demands for light- | 
ing, heating and ventilation of buildings, machine | 
shops, heat-treatment plant, canteens, and the many 
other items will have to be assessed. It is advisable 
to bear in mind that, while transformers can be readily 
added to or changed with load changes, the original 
design of feeders and switchgear can only be modified 
at high cost. Having arrived at the estimated loading, 
the next step is to determine the most suitable voltage 
for the primary or high-tension distribution system. 
This is essentially an economic problem, tor in most 
factories where the heavy loads are spread over a large 
area, the cost of feeders will be a considerable item 
in the total expenditure. Roughly speaking, the cross 
section of conductor required to carry a given amount 
of power at a given loss over a given distance, varies 
inversely as the square of the voltage, so that by em- 
ploying a high line voltage a great saving in cost can 
be effected, and it would appear that by using the 
highest obtainable voltage the cost would be reduced 
to a minimum. This is not the case, however, for a 
point is reached where the saving is balanced by 
increased costs of insulating the conductors, and in 
addition the cost of transformers and switchgear has 
to be considered. Probably for most large factories 
11 kV will be found most economical. 

The primary or high-tension distribution feeders 
may be overhead lines if desired, provided that they 
comply with prescribed regulations. An overhead 
system is less expensive than an underground system 
designed for the same operating voltage, but the dis- 
erepancy in cost has been considerably reduced by the 
use of mechanical excavators, or underground systems 
which operate very well on the grass verges of factory 
roadways. Underground cable systems have, how- 
ever, several advantages, and are preferable for factory 
distribution for the following reasons :—They are not 
liable to breakdown due to lightning, storms or wilful 
damage; they do not endanger human lives; they 
are not unsightly in appearance. There are chiefly 
three methods of laying cables: (1) Laying direct in 
the ground. (2) Drawing into earthenware ducts or 
conduits. (3) Laying in troughing and filling solid 
with bitumen. Modern installations are usually 
carried out by cables buried direct in the ground, as 
this method is simple and cheap, and has the added 
advantage of the cable being in direct contact with 
the surrounding earth; the heat dissipating properties | 
are thereby superior to the other methods of laying. _| 

In the interests of supply continuity, it is essential | 
that duplicate feeders are taken to the secondary 
or factory sub-stations. This can be accomplished 
economically by the adoption of a ring feeder. High- 
tension feeders can be designed mainly from the point 
of view of current-carrying capacity; voltage drop 
must be considered, but suitable on-load voltage 
regulation in the bulk-supply sub-stations can com- 
pensate for drop unless this is excessive. The current 
carrying capacity of a high-tension feeder is limited 
by considerations of temperature rise, and heating is 
due to a number of factors. It is not an easy matter 
accurately to determine the safe current capacity 
together with economy unless all of the factors are 
known; factors such as the amount and type of cable 
covering, the depth at which the cable is laid, and the 
thermal resistivity and temperature of the soil in which 
the cable is buried. It is also important to bear in 
mind that where cables are grouped together, mutual 
heating reduces the safe current rating, and correction 
factors must be applied to calculations to allow for this. 

The low-tension distributors radiating from the 
factory sub-stations are worthy of close attention during 
design, because the I R and I?R losses will be much 
higher in this part of the distribution scheme ; actually 
more than 27 times higher on a 400-volt distributor | 
for a given kilo-volt ampere load than on an 11,000- 
volt feeder. In calculating the pressure drop over the 
whole system, the voltage variation allowance of 6 per 
cent. on declared pressure laid down by the ‘‘ Supply 
Acts " for public supply systems should be maintained 
if possible, but in any case the drop on maximum load 
should not exceed about 9 per cent. The effects of 
power factor are also important, since for a given load, 
the current at 0-9 lagging power factor (a figure above 
the usual operating power factor) is 1-25 times the 
current at unity power factor. Cable calculations must 
therefore be based on the maximum current value. 
In many cases, tariff penalties for low power factors 
will make it essential to install correction equipment 
in the form of static condensers, synchronous con- 
densers, or, if suitable duties can be found, synchronous 
induction motors. 

(T'o be continued.) 
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Moscow UNDERGROUND RAILWAY.—A new section 
of the Moscow Underground Railway was brought into 
operation on January 1. It is 4 miles in-length and 
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FLEET-FILLET WELDING. 


IN spite of its widespread application, electric welding 
is still a relatively new industrial process and there is 
no reason to suppose that the limits of its possibilities 
have yet been reached. 
Limited, of Welwyn Garden City, Herts., who have 
introduced a new technique in the are-welding of fillets, 
point out that in 1920 the are speed of welding a } in. 
horizontal fillet, with a bare or washed electrode, was 
about 12 ft. per hour. In 1930, owing to the develop- 
ment of the shielded-are process, this speed had in- 
creased to about 20 ft. per hour. By 1940, improved 
electrodes and operating technique had raised it further 
to 30 ft. per hour. The new method of operation 
introduced by the Lincoln Company now makes it 
possible to produce such a fillet weld at speeds up to 
65 ft. per hour. It is suggested that this achievement 
does not necessarily represent finality in arce-welding 
procedure, but it will be accepted as a very satis- 


| factory step in progress, particularly welcome at a 


time when welding is playing such an important part 
in war industry. 

The ideal fillet weld between two plates at right 
angles would be as shown in Fig. 1. This would give 
maximum effective strength for the amount of weld 
metal deposited, a larger proportion of parent metal 
being incorporated in the fillet than is the case with 
normal practice and complete weld contact being 
obtained across the full width of the vertical plate. 
Although it is possible to make a weld of this type, it 
would be uneconomi@al for the majority of applica- 
tions. The new process introduced by the Lincoln 
Electric Company, to which the name Fleet-Fillet 
welding has been given, makes a nearer approximation 
to this ideal than do welds of the usual type. This is 
illustrated in Figs. 2 to 5, of which the first two show 
conventional welds, Fig. 2 with a concave fillet and 
Fig. 3 with a convex fillet. Dimension L is known as 


The Lincoln Electric Company, | 


the leg of the fillet and dimension T as the throat. | 


Corresponding Fleet-Fillet welds are illustrated in 
Figs. 4 and 5. 
2 and 3 do not penetrate beyond the root or corner of 
the joint, whereas such penetration, indicated by P, is 
obtained in the welds illustrated in Figs. 4 and 5. This 
makes it possible to maintain the same effective throat 


with less deposited metal. 


It will be seen that the welds of Figs. | 


are with a high welding current and a high speed of 
travel. For single-pass horizontal and flat fillet 
welds, of the types illustrated in Figs. 1 to 6, for mild 
steel, the highest speeds and lowest costs are obtained 
by using direct current and Fleetweld electrodes, which 
conform to British Standard Specification No. 639-1935, 
Class A. The electrode forms the negative pole. 
Alternating current may also be used, but in general 
requires from 10 per cent. to 15 per cent. higher current 
for a given effective throat. For normal welds of this 
type it is usual to hold the electrode at an angle of some 
30 deg. to 45 deg. to the horizontal plate and at an 
angle of about 60 deg. to the line of the weld, the 
electrode pointing backward. For Fleet-Fillet welding 
it should be held nearer to the vertical, from 45 deg. 
to 60 deg. with the horizontal plate and perpendicular 
to the line of the weld, not trailing backward. The 
are should be short that the electrode coating 
practically touches the plates. It has been found that 
with this procedure the speed of travel increases the 
penetration, although there is naturally a limit to 
this condition. The speed should be such that the 
slag and molten pool stay just behind the electrode 
when it is almost touching the two plates. With too 
high a rate of travel, the slag will form into islands 
instead of into a continuous sheath over the bead. 
If the speed is too slow, the molten pool and slag will 
touch the electrode. 
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TABLE I.—Comparative Tests of Horizontal Fillet Welds. 


. Fleet - Fleet- 
—~- Fillet Fillet 
Weld Weld 
| 
Are speed, in. per min 7 10 12 
Leg as normally defined, in i ki fn 
Effective throat, in 34 aij a 
Penetration beyond root 
in 0 | as i 
Ultimate load in tons per 12-0 1z-0 Plate failed 


inch of length ati3-4 


In comparative tests of the two methods of welding, 
$ in. plates were joined at right angles in the manner 


| Shown in Fig. 7, in which the electrode, in the upper 
| left-hand corner, is shown in the position employed for 


A direct comparison between the two types of weld | 


is given in Fig. 6. The area ace represents the de- 
posited metal when the conventional technique is 
used and the area bed the corresponding deposition 


| with Fleet-Fillet welding, so that the area a b d e shows 


Fleet-Fillet welds. After welding, the three plates 
which had been joined together were sawn into small 
crosses about 1} in. long, and these served as test pieces. 
All specimens were welded with the same type of 
electrode and for the normal welds the conventional 
slope of 60 deg. was used. In a direct comparison 


the electrode material saved. The strength of a weld | between the two methods, a }-in. diameter electrode 
is usually considered to be proportional to its size, | was used with a 300-ampere direct current, the electrode 


which is measured by gauging the length of the leg 
of the largest contained isosceles triangle, as shown 


| 


The results of these tests 
The 


forming the negative pole. 
are shown in the first two columns of Table I. 


in Figs. 2 and 3. The Lincoln Electric Company, how- | electrode cost per foot of weld in the two cases was 


ever, contend that the true strength of a fillet weld is | 


2-23d. and 1-56d. Taking labour at 2s. per hour, with 


determined by its total size, which includes both the | a 50 per cent. operating factor’and allowing 100 per 


outward and inward weld metal. 


A measure of this is | cent. of labour cost for overheads, the total cost per 


given by the width of the effective throat as indicated | foot of weld was 4-97d. for conventional technique and 


at T in Figs. 4 and 5. 


Other conditions being equal, a | 3-48d. for Fleet-Fillet welding. 


The third column in 


small weld with deep penetration at the root, and equally | Table I shows the effect of speeding up the rate of 
effective throat size, will be as strong, or stronger, | travel to 12 in. per minute, and using a current of 


and not penetrating at the corner. They have carried 
out many tests on which they base these contentions. 





|than a large weld piled on thé outside of the plate, | 360 amperes, the electrode diameter remaining at } in. 


Electrode cost was the same as for the test of column 
two, but the higher speed, by cutting down labour cost, 


It is stated that Fleet-Fillet welds having only 70 per | reduced the total cost to 3- 16d. per foot. 


cent. of the deposited metal of norma] welds are 15 per 
cent. stronger. 


Further tests were then carried out with the plates 
positioned as shown in Fig. 8, and the results are given in 


connects the centre of the city with the Stalin motor | The deeper penetration at the root, characteristic of | Table II, opposite. It will be seen from the first two 
Fleet-Fillet welds, is obtained by employing a short' columns that with the same current, but with an arc 


works district. 
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speed of 10 in. per minute for Fleet-Fillet welding, 
instead of the usual 6 in., the same effective throat was 
obtained and the same ultimate strength. The proce- 
dure, however, reduced the electrode cost trom 2-58d. 
per foot of weld to 1-56d., and total cost from 5-78d. 
to 3-48d. The third and fourth columns in Table IT 
Il 


TABLE Comparative Tests for Positioned Fillet Welds. 


Fleet Fleet - 
7 — Fillet Normal Fillet 
Weld Weld Weld 
Current in amperes stm) sW) 4000 400 
Are speed, in. per min 6 10 6 12 
Leg as normally de- “ Ps ¥ is 
fined, in . 
Effective throat, in hj hj ‘ 
Penetration beyond Missed t* 0 | 
root, in fusing to 
corner by 
; ts 
Ultimate load in tons 1z-0 12-0 Plate Plate 
per inch of length failed at) failed at 
13-4 13-4 


show the effect of increasing the current to 400 amperes, 
the are speed for the conventional method of welding 
béing maintained at 6 in. per minute, but that for Fleet- 
Fillet welding being increased to 12 in. As before, 
similar ultimate strengths were obtained, but the cost 
of electrode per foot was reduced from 3-42d. to 1-68d. 
and the total cost from 6-6d. to 3-28d. All the welds 
in these various tests were of the single run type. 








PRODUCTION OF GOLD IN THE TRANSVAAL.— According 
to recently-issued statistics, the gold output of the 
Transvaal for 1942 was 14,120,617 fine This total 
represents a decline of 265,744 oz. from the high-record 
figure for 1941, which was 14,386,361 oz. 


OZ. 


DEMONSTRATION 
—The demonstrations 
arranged by Messrs. E. 
Limited, Edgware-road, The Hyde, 


H. Jones (Machine Tools), 


OF FINE MEASURING INsTRUMENTS. | 
of fine measuring equipment | to the arm of a universal clamp with a sliding as well 
|as rotary movements, this clamp being suitable for 
London, N.W.9, at | attaching to surface gauges, height gauges and tool 
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UNIVERSAL DIAL GAUGES. 


THE two recent models of universal dial gauges dis- 
tributed by Messrs. A. C. Wickman, Limited, Coventry, 
and illustrated in Figs. 1 and 2, have been designed 
for tool room and machine shop inspection work. 
Both are shown mounted on a stand provided with a 
levelling adjustment. The gauge shown in Fig. 1 is 
ot the circular-dial type, similar to those used with 
height gauges and surface gauges, and is known as 
Model 10. The dial is 1 in. in diameter and has black 
graduations of 0-0001 in., or of 0-002 mm., on a white 
background. The bezel is rotatable for setting to 


zero and the direction of rotation of the pointer can | 


be reversed by means of a small switch lever on the 
side of the body. The readings are not made by the 
depression of a plunger but by the lateral displacement 
of a small lever provided with a ball end to ensure 
contact with the minimum of adjustment. The ball- 
end can be set at any angle within an are of 190 deg. 
in the plane in which it is pivoted. 

The gauge shown in Fig. 2, Model 20, is of the 
eylindrical-dial type, the graduations, of either 
0-00025 in. or 0-0005 in., as desired, being marked on 
the periphery of a small drum which, in response to 
the movements of the ball contact, rotates on its axis 
and brings the graduations into line with a fixed pointer. 
The graduations are black on a white background and 
the drum can be rotated independently of the contact 
for setting the zero. An are of 190 deg. of the drum 
periphery can be seen at a time, this arrangement 
making the graduations visible when the instrument is 
used with height or surface gauges and for setting 
with slip gauges for jig and fixture inspection. The 
drum is mounted on hard steel pivots which are 
finished by lapping. The instrument has an excep- 
tionally light movement, responding to a pressure of 
between 32 and 46 grammes. The ball contact has 
the same degree of setting movement as that of 
Model 10. It will be seen that the body of both gauges 
is fitted with a clamp by which it can be attached 


Leeds in October and at Leicester in December having posts. 


proved successful, a further display will be held at 
the firm’s Colindale Works from February 15 to 20. 
The demonstration is intended for production executives, 








LORD STAMP MEMORIAL LEcCTURE.—Friends of the 


inspectors, and technical college staffs and students in late Lord Stamp have established a University of London 


the London and Home Counties area. 
daily from 10 a.m. until 7 p.m. 


It will be open | lecture in his memory and have transferred 3,800/. to 
| the University as an endowment for the purpose. 


** RESILITEX ’’ SHOCK-ABSORBENT 
MATERIAL. 


ALTHOUGH the resilient properties of sponge rubber 
|are of great value for absorbing shocks and damping 
|out vibrations, the fact that the supply of rubber is 
| now restricted renders its use impracticable for many 
| purposes. The development of a new material which 

is claimed to possess similar properties, with certain 
additional advantages, is, therefore, of importance, 
| particularly as this material, to which the name of 
| * Resilitex ’’ has been given, is manufactured from a 
combination of animal and vegetable fibres of which 
there is no shortage. In the present circumstances, 
it is not permissible to describe “ Resilitex” ex- 
plicitly, but it may be said that it is composed of 
sheets of stout textile fabric connected together face 
to face by intervening fibres similar to the pile of 
| velvet. These fibres bend under load and straighten 
out again when it is removed, since they are naturally 
| resilient and are comparatively coarse. 

The new material is manufactured by Messrs. Lister 
and Company, Limited, Bradford, in sheets 54 ft. long 
by 4 ft. to 4 ft. 2 in. wide, and normally about 0-3 in. 
thick. It is, however, rarely employed in a single 
thickness, but is generally used in a number of layers 
bonded together by a fireproof cement, this multiple 
| construction being adopted since the resilient effect is, 

naturally, cumulative. The sheets can thus be employed 
in “packs” of any practicable thickness with corres- 
ponding degrees of resilience. It should be mentioned, 
however, that the sheets are produced in five different 
grades of resilience and this, in conjunction with the 
variation resulting from different numbers of layers, or 
plies, gives a very wide range of resiliency. Moreover, 
thinner or thicker material than the standard of 0-3 in. 
can be woven to meet special requirements. Regarding 
the resiliency of the material in its quantitative aspect, 
however, both the degree of immediate recovery and the 
permanence of recovery with lapse of time should be 
considered. Concerning the former, a few figures 
may be given from the ample test data available. 
Taking Grade 10 material, which has the greatest 
degree of resilience, a single ply, weighing 6 oz. per 
square foot, and 0-37 in. thick, was subjected to a 
load of 8 lb. per square inch in gradual steps. At this 
load the thickness was 0-24 in., and when it was 
released, in the same number of steps, the thickness 
of the material returned to 0-345 in.; that is, there 
was an immediate recovery in thickness of 93 per cent. 
Two-ply material of this grade gave a 95 per cent. 
recovery, while three-ply material behaved as follows : 
the thickness before loading was 1-03 in., and decreased 
when loaded with 8 lb. per square inch to 0-85 in. 
On removal of the load the material returned to 
1-00 in. thick, the recovery value being 97 per cent. 
Taking a less resilient quality, namely, Grade 40, 
weighing 4-1 oz. per square foot, the recovery values 
for 1-ply, 2-ply and 3-ply material were 92 per cent., 
90 per cent., and 92 per cent., respectively. ; 
With regard to permanence of recovery, some evi- 
dence is afforded by tests which, we understand, have 
been carried out by the London Passenger Transport 
Board. The object was to determine the endurance of 
'the material under a vibratory load such as that to 
which the passenger seats of an omnibus are subjected. 
It is assumed that the load applied to the seat by a man 
of average weight is equivalent to 280 Ib. per square 
foot. Pads of Resilitex were first tested with a static 
load of this order to determine the maximum com- 
pression, and this was taken as the lower limit of 
movement of the pulsating load, the upper limit 
being, of course, the level of the pad when uncom- 
pressed. The testing machine was set to run at 63 
strokes per minute and operated for 150,000 strokes. 
It is estimated that an average omnibus seat receives 
10,000 such vibrations a year, so that the tests corre- 
sponded to 15 years of daily use in a public transport 
vehicle. The pads tested were of two types, namely, 
one of three-ply Resilitex, 3% in. thick uncompressed 
and 2} in. under load; and one of two-ply Resilitex, 


'24, in. thick uncompressed and 1} in. under load. 


| These thicknesses include the mounting baseplate and 
the covering, as well as the material itself. At the end 
of the test, we understand, the pads were in new condi- 
tion, and showed no measurable set. 

The material has to be cut to shape from the long 
| sheets and the cut edges tend to become frayed, which 
is of no importance if the pad is to be upholstered or 
covered, as for a seat. In some cases, however, it 1s 
preferable to seal the edges, either by dipping the cut 
edge in a weak solution of, say, gum tragacanth ; by 
binding them with a strip of light-weight cloth, passe- 
partout fashion ; or wholly enclosing the pad by a thin 
| film of sponge rubber. It will be clear that the pads 
|of Resilitex are very flexible, a characteristic which 
permits them to be bent round curves or angles so that 
the resilient portion is at right angles to the loading 
and supporting surfaces. They are used, for example, 
in the formation of circular containers, complete with 
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lids and bases, to protect articles from s»ock, Other | 
curved parts that have been made include arm-pads 
for gun-sighting, aeroplane seats, brow-pads, and similar 
shock-absorbing fittings. - The different thicknesses re-| Jember.—James R. Beard, M.Sc., M.Inst.C.E 
quired for parts are obtained by building up the | M.I.E.E. (Merz and McLellan) ; Asa Binns, M.Inst.C.E., 
single-ply material by cementing to it as many plies as | WT. Mech.E. (Rendel, Palmer and Tritton); Charles 
may be necessary to obtain the desired shape. It} Blackburn, B.A. (Cantab.), M.I.E.E. (Merz and McLel- 
may be noted that certain types of seating have been | lan); Denis W. Coleman, B.Se. (Eng.) (Lond.), 
successfully reproduced in the new material by placing |  Tnst.C.E., M.Inst.W.E. (Howard Humphreys and 
a pad of Resilitex, 2 in. thick, on a base, also 2 in.| Sons); William Dixon, M.LE.E., M.N.-E.C.Inst. 
thick, containing soft: springs. This type of seat has (Merz and McLellan); Richard W. Gregory, M.I.E.E., 
been developed in conjunction with Messrs. Siddall and A.I.H.V.E. (R. W. Gregory and Partner) - Thomas 
Hilton, Limited, Sowerby Bridge. G. N. Haldane, M.A. (Cantab.), M.ILE.E. (Merz and 

Resilitex is stated to be practically unaffected by | McLellan); John S. Highfield, M.Inst.C.E., M.LE.E. 
damp. Tests by boiling it in water for two hours have | (Highfield and Roger Smith) : Arthur Howell, M.I.E.E., 
shown that it is not adversely affected by this treat-| M1 Mech.E., M.Inst.Met. (Merz and Melellan) ; 
ment. As pads are generally upholstered in a water-| Francis Lydall, B.A. (Cantab.), B.Sc. (Lond.), M.LE.E. 
proof material, the ordinary finish is usually sufficient, | (Merz and McLellan) + Gir Musdech Mesteneld 
but a waterproof finish, apart from a separate covering, | kK ¢.M.G., C.B., M.Inst.C.E., M.P.; W. E. W. Milling: 
can be given if desired. Resilitex is not affected by | ton, M.Inst.C.E., M.L.Mech.E., M.Inst.W.E., M.LS.L, 
either petrol or oil, but is not, of course, suitable as &/ 7 Thst.Met.; Horace D. Morgan, M.Sec., M.Inst.C.E. 
container for liquids. Being of a textile nature it is) 4¢.@1., D.1.C. (Halerow and Partners); John D. 
porous to air, and, in consequence, it is aerated and/ wan BSo. (Eng.) (Manch.), M.Inst.C.E. (Howard 

breathes " freely. A surface impermeable to air, can, | aimee | of ne 


however, be applied to the exterior if desired. The | Bumgaseys end Cems). 

weight of some of the chief grades has been mentioned INSTITUTION OF ELECTRICAL ENGINEERS. 
earlier, and in this connection, it is statedthat Resilitex| 4ssociate to Associate Member.—Cyril Edward 
is about half the weight of sponge rubber having the | (jarke, Stamford; Thomas Edward Davies, Leeds ; 
same degree of resiliency, which is a point of importance | Wijjiam Stuart Gearing, Wembley; Lieut. John 
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in many cases, as, for example, in aircraft work. The | Frederick Pym, R.E., London, W.C.2. 
material can be moth-proofed, if required, and the) (@,qdyate to Associate Member.—Cvril Perey Allen, | 
School of Tropical Medicine, London, has expressed the | BS¢ London, W.1: Hugh Roland B. Bentley 
opinion that it should not harbour vermin internally, | Bexleyheath : Harry George T. Bissmire, Wheat. 
these pests normally sheltering in seams and crevices | hampstead Herts: Lieut. Peter Calderara. R.N.V.R.. | 
in external surfaces. The heat-insulating properties | Londen: Asther Mewdn P. Condew, Landen. W.1;! 
are stated to be excellent, as may be inferred from the | William Barrington Darnell Bembar : John Suduey | 
presence of the innumerable air pockets in the texture. |p. vi, Manchester: Norman Pirie Dingwall “Wor. | 
its use for this purpose is undergoing further investiga-| pester; William Dixon, B.Sc. (Eng.), Derby ; Ronald 
tion. The standard colour in all grades is, at present, Anduow Duncan, B.Se.. Edinburgh . John Edwardes. | 
black. B.Se. (Eng.), Manchester; Oswald Ferguson, Thorn- 
| hill, Dumfries-shire; Maurice Gibson, Durban, 8. 
| Africa; John Charles Goodwin, B.Sc. Tech., Bath ; 
|Norman Campbell Greer, Cottesloe, W. Australia ; 
ANNUALS AND REFERENCE BOOKS. |Actg. Fit. Lieut. Stanley Arthur Hatfield, R.A.F., 
| Birmingham; Lieut, (Elec.) Hubert John Hawkins, 

The Railway Handbook, 1942-1943.—Comparatively | R.N.V.R., Oxford; Alan Orville Hunter, M.Sc., 
little change is to be noted in the latest issue of this| Haslemere, Surrey; Frederick Jones, B.Sc. (Eng.), 
compact, but comprehensive, publication, so far as | London, S.E.10; George Henry Kimber, B.Sc., Lon- 
the general nature and arrangement of the statistical | don, N.W.2; Francis Edmund Lane, Epsom; John 
matter is concerned, as there is not a great deal that is| Bruce Laurie, B.Sc. (Eng.), Rugby: Kevin William 
new to record regarding the home railways and many | McLaughlin, B.Sc. (Eng.), Farnham Royal, Bucks. ; 
of those overseas ; but the data have been extended to| Harold Roberts Maisey, Chester: Richard Brian 
1942 and, in the case of United States systems, the| Morley, Dudley; Thomas Alexander Nicholson, 
particulars relating to fast-scheduled runs have been | Middlesbrough; Alfred Charles Normington, B.Sc. 
brought up to date. New sections are introduced, /(Eng.), Manchester; Abdul Kerin Onder, Ankara, 
dealing with Government control of railways, and of | Turkey : Frederick William Page, Newcastle-upon- 
wagons; the perennial subject of private owners’| Tyne; Herbert William M. Parker, London, W.C.2; 
wagons; the basis of passenger fares; and passenger | David Reginald Parsons, Shipley; Major Robert 
amenities—the last-named, at the present time, being | Douglas Potter, B.Sc. (Eng.), R.A.O.( ‘., Winchester ; | 





mainly of historical interest, though it is only fair to| Wesley Owen Price, Swansea: Joseph Mylchreest 
the railways to mention that the reduced standard of Qualtrough, B.Se., Castletown, I. of M.; James 
passenger comfort now imposed by circumstances on| Ormiston Renaut, London, W.C.2: James Edwin | 


Rowse, B.Sc. (Eng.), Pretoria, S. Africa; Lieut. (E.) | 
Henry Rae Smith, R.N., London; Mordicai Squires, 
Farnborough, Hants.; John Swaffield, B.Sc. (Eng.), | 
Ph.D., Wembley ; Robert Tearse, Brighton; William 
Charles Thomson, Northampton; Maurice Edward 
Walsh, B.Se., London, W.9; Leslie Bertram Wood, 


all classes of passengers still compares favourably with 
conditions which, not so many years ago, were the | 
prerogative only of the first-class passengers on a few | 
outstanding expresses. The Railway Handbook, which | 
is compiled under the direction of the editor of our | 
contemporary, The Railway Gazette, is produced by | 


the Railway Publishing Company, Limited, of 33,|/Ph.D.. B.Eng., Stafford; Gavin Edward Wyatt, 
Tothill-street, Westminster, S.W.1, at the price of 4s.,| Tanga, E. Africa. 
and may be commended, to the attention of that wide| Student to Associate Member.—Sam Buckley, Man- 


section of the public which is interested in railway | 
matters, as a convenient and accurate summary of the 
leading facts of current railway operation. 


Catalogue of Lewis's Medical and Scientific Lending | 


chester ; John Greenall, Stockport. 








BOOKS RECEIVED. 


Library Supplement, 1938-41.—The catalogues of 
leading booksellers often possess a reference value | What is Banking ? By the Rr. How. REGINALD | 
which, to the inquirer after bibliographical information,| McKenna. London: Waterlow and Sons, Limited, | 
transcends their merely commercial utility as price| 49, Parliament-street, Westminster, S.W.1. [Price | 
lists. The catalogues issued by Messrs. H. K. Lewis 6d. net.) 


and Company, Limited, 136, Gower-street, London, | Post-War Questions. No. 18. Archiepiscopal Economics. | 


W.C.1, are well known in this category, but have the By HARTLEY WITHERS. London: Individualist | 
additiona] recommendation that the books listed can Bookshop, Limited, 151, Fleet-street, E.C.4. [Price 
be borrowed on subscription terms. The priced cata-| 6d.) 

logue to which the present supplement relates was | X-Rays in Research and Industry. By Dr. H. Hrrst. | 
last revised in 1937 and, with the supplement, is supplied 349, Collins-street, Melbourne: Tait Publishing Com- | 
to subseribers at 10s. net, or to non-subscribers at| pany Pty., Ltd. [Price 5s. paper covers; 7s. 6d. 


cloth boards. ] 
Vitteilungen aus dem Institut fiir Thermodynamik und 


20s. net, the corresponding prices for the supplement 
alone being 48. and 2s., respectively. The main section 


of the supplement is principally an author catalogue, V erbrennungsmotorenbau. No. 2. Versuche itiber 
though many publications, such as series of lectures on Kolbenringreibung und Undichtigkeitsverluste. By 
special subjects, are also listed in it under their titles ; Dr. H. Horcen. Ziirich 2, Stockerstrasse 64: A.G. 


Gebr. Leemann und Co. [Price 9-60 Swiss francs.) 
‘nited States Geological Survey. Bulletin No. 900-E. 


but a classified index of subjects is included also, by 
the use of which the references can be traced to the | [ 


| company 


will be 


(Operations) 
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PERSONAL. 


| 

| Sim GeorGe Newson, M.1.E.E., M.1.Mech.E., who has 

|} been chairman and managing director of the English 
** | Electric Company, Limited, since 1933, and whose knight 


hood for services rendered to the Ministry of Aircraft 
Production and the Ministry of Supply was announced 
in the recent New Year honours list, has been nominated 
for election as President of the Federation of British 
Industries for the ensuing year. 

A rearrangement of the board and management staff of 
Messrs. Joun I. THORNYCROFT AND COMPANY, LIMITED, 
Thornycroft House, Smith-square, London, 8.W.1, has 
been made. Sir JOHN E. THORNYCROFT becomes gov 
erning director and chairman, and Mr. J. MAUGHFLING 
retires from the secretaryship. Messrs. T. DONALDSON, 
J. MAUGHFLING and LiguT.-COMMANDER J. W. THORNY- 
CROFT are appointed joint managing directors ; Mr. A. H 
Musto is appointed secretary ; and Mr. N. M. MILLARD 
assistant secretary. 

Dr. BERNARD H. Kni@ut, M.Inst.C.E., F.5.1. has been 
appointed Professor of Highway Engineering at the 
University of Witwatersrand, South Africa. He will 
assume office in April. 

MR. F. i. 
M.1.Chem.E., has 


M.IL.E.E., 
of the 


M.1.Mech.E., 
President 


GREENE, 
been nominated 


| Institution of Chemical Engineers, in succession to Mr. 


C. S. GARLAND, A.R.C.S., B.Sc., F.1-C., M.I.Chem.E., 
whose term of office is due to expire on April 2, when the 
2ist annual corporate meeting of the Institution will be 
held. 

Dr. G. Starrorp WuaitsBy, A.R.C.Sc., F.R.S.C., 
some time ago, resigned his position as Director of the 
Chemical Research Laboratory, Teddington, has now 
completed a mission in the United States for the Ministry 
of Supply. He has been appointed Professor of Rubbe: 
Chemistry in the University of Akron, Ohio, U.S.A. 

Mr. James L. Rooney, M.Eng., A.M.I.Mech.E.. 
A.M.1L.E.E., assistant station superintendent, Clarence 
Dock Power Station, Liverpool, has been appointed chief 
assistant engineer, Watford Corporation Electric Supply. 

The branches of the RAW MATERIALS DEPARTMENT of 
the MINISTRY OF SupPLyY, which have been accommodated 
at The Castle, Warwick, have now been moved (with the 
exception of R.M.1B.) to 6, Carlton House-terrace, 
London, 8.W.1. (Telephone: WHItehall 4341; tele- 
graphic address: Matzraw Piccy London.) 

Mr. G. K. ALLEN, M.Inst.M.M. 
member of the Council of the Institution of Mining and 
Metallurgy, to fill the vacancy caused by the death of 
Mr. G. M. O. BARCLAY. 

MR. ERNEST LATHAM, FA 
M.1.Mech.E., advises that he 
Government appointment and has resumed private 
practice. As a measure, he is working from his 
private address, 1, James’s-avenue, Gravesend, Kent 

Mr. J. W. Ropeer, M.I.E.E., director and chief engi- 
neer, Messrs. Bruce Peebles and Company, Limited 
Edinburgh, 5, has been appointed general manager of the 
as from January 14. Mr. W. H. Morton, 
secretary, has been appointed a director and retains the 


8s 


who, 


has been elected a 


G.1., M.Inst.C.E., 


us has relinquished his 
war 


st 


secretaryship. 

The London and North Eastern Railway have ap- 
pointed Mr. T. H. Seaton, hitherto assistant to En- 
gineer (New Works) London, to be assistant to Engineer 
(Maintenance), London; and Mr. J. I. CAMPBELL, 
hitherto assistant to Engineer (General), London, to be 
assistant to Engineer (Construction), London. Mr. H. R. 
GarTH, hitherto assistant to Engineer, York, has been 
made assistant to Engineer (Construction), York; and 
Mr. M. G. Maycock, hitherto Assistant District Engineer, 
Darlington, has been appointed assistant to Engineer 
(Maintenance), York. 








squeeze 
and 


SQUEEZE RIvVETER.—A new air-operated 
riveter has been developed by Broom 
Wade, Limited, High Wycombe, and is capable of closing 
Dural rivets } in. in diameter or mild-steel rivets ¥ in. in 
diameter, a pressure of 5 tons being exerted at the snaps. 
The tool weighs 9 Ib. without the yoke. 


Messrs. 


HEALTH IN THE Factrory.—A week-end course of six 


| lectures for doctors employed in factory medical services 


27 


, and Sunday, 
of Hygiene and 


February 
School 


Saturday, 
the London 


held 


22 


on 


February at 


Tropical Medicine, Keppel-street, London, W.C.1. Appli- 
cation should be made to the Secretary not later than 
Monday, February 22, enclosing a fee of one guinea for 
| the course and 2s. 6d. if lunch on Sunday is required. 


ROAD-HAULAGE VEHICLE OPERATORS’ FUEL CO8Ts.— 
As the result of negotiations between the Road Haulage 
Advisory Committee and the Ministry of 








authors’ names. The books catalogued are predomi- | 
nantly medical, but many recent works dealing with 
physical science, and a representative selection covering 
such subjects as geology, geography, timber and 
forestry, astronomy, statistics, and even water-divining, 
are included in the present compilation. 





Subsurface Geology and Oil and Gas Resources of Osage | War Transport, it has been decided to make an allowance 
County, Oklahoma. Part 5. Townships 26 and 27 to operators of vehicles chartered under the Road 
North Ranges 10 and 11 East. By L. E. KeNNepy,| Haulage Scheme to meet the increases of 1d. per gallon 
W. E. SHampBiin, Orro LEATHEROCK and N. W. Bass. | for petrol and 1}d. for fuel oil which have been made 
Washington: Superintendent of Documents. [Price | since the scheme was established. The allowance will 
40 cents.) | be payable in respect of both past and future claims. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Production in the South 
Wales coalfield in the week preceding Christmas, when 
the miners were anxious to earn more money for the 
holidays, increased by 30,000 tons, bringing the output 
to between 3 per cent. and 4 per cent. above the standard 
figure set for the district under the bonus scheme. This 
figure showed clearly the room for improvement in the 
district and gave an indication of what the coalfield 
could do if avoidable absenteeism could be eliminated. 
While it might be unreasonable to suggest that this 
figure could be maintained, the outstanding point is 
that even half this quantity would mean an extra 
750,000 tons per annum for the country’s war effort. 
New business, especially for early delivery, continued to 
be difficult to arrange on the steam-coai market. Sup- 
plies were extremely limited owing to the heavy demands 
made upon producers by priority customers. After 
these requirements had been met, several operators had 
insufficient coal left to enable them to maintain contract 
deliveries to ordinary industrial users. Export demand 
was brisk, but in view of the importance of conserving 
supplies for the home market, only very limited alloca- 
tions of the better qualities were released for shipment. 
Best large descriptions were well provided with forward 
outlets and were firm, and the demand was keen for the 
sized kinds, but supplies were difficult to secure for 
delivery over some time ahead. The bituminous small 
sorts were extremely scarce and the occasional parcels 
which became available were eagerly taken up at recent 
high figures. Best dry steam smalls were active, but 
the inferiors continued dull. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Outputs at steel and engineering 
works are very satisfactory although the shorter working 
week is in operation in many departments. It has been 
found that longer periods of rest than were possible some 
months ago are a prudent policy; the production im- 
proves both in quantity and in quality. There was 
reluctance on the part of many workers to accept the 
direction that the long week-end must not be worked 
unless imperatively necessary, the objection being based 
on the inevitable reduction of earnings, but the attitude 
of the men is changing now that health has been improved 
and a better atmosphere engendered. The labour 
problem continues to exercise the attention of works 
executives. Some of the younger men are being taken 
for the Services, but many deferments have been granted 
to employees in essential departments. The flow of 
women werkers to the works continues, and is serving 
to keep the numbers of operatives at a satisfactory level. 
The women generally are on the temporary wages list, 
but some of them are doing such excellent work and 
responding so enthusiastically to the demands made 
upon them that in certain cases their work has been 
recognised by putting them on the permanent wage roll 
when they have wished that to be done. Supplies of raw 
materials at Sheffield and district steel and engineering 
works are adequate. There have been necessary re- 
visions of the mixtures used in the manufacture of special 
steels, chiefly tool steels, and new types of steel have 
been evolved which are an improvement on the old. 
Makers of colliery plant and equipment are employed 
on the manufacture of power-loading and other machinery 
designed to improve coal outputs ; the machinery being 
built is becoming available before the American equip- 
ment which has been ordered. Some of the machinery is 
in experimental operation in South Yorkshire. Heavy 
foundries, both iron and steel, are particularly busy, 
but the light foundries still need orders for builders’ 
ironwork, the manufacture of which is strictly controlled. 
Activity continues in the wire-rod mills, and in the manu- 
facture of wire ropes for the shipping and colliery in- 
dustries. 

South Yorkshire Coal Trade.—The coal position 
strong. Supplies are coming forward more freely now 
that holidays and other hindrances to work are out of 
the way. Youths who refused to work at Aldwarke 
Main because two of their number had been sent to gaol 
for refusing to obey instructions to work underground 
have now returned to work. Transport arrangements are 
functioning satisfactorily, and in some cases the much 
greater use of the Sheffield and South Yorkshire Naviga- 
tion for the transport of coal from pits to the Sheffield 
wharf is helping to avoid railway congestion and releasing 
wagons for other purposes. Manufacturers regard the coal 
price increase with equanimity, but are not pleased by 
the suggestion that prices may have to be advanced 
again as the contributions, to the pool, of 5s. per ton are 
not likely to cover the heavy commitments. 


is 








L.N.E.R. 


operated by women train announcers have been installed | taxing sources of supply. 
at Sheffield (Victoria), Peterborough (North), Grantham, 
and Doncaster (Central) stations on the L.N.E.R. 





NOTES FROM THE NORTH. | 


GLascow, Wednesday. 

Scottish Steel Trade.—Some of the works are not yet 
in full operation, the delay in restarting being attributed 
to the need for more extensive repairs, etc., than had 
been anticipated. Consequently, some products are 
in short supply, but the increased works efficiency 
expected will probably make up for the time lost now. 
There is a heavy demand for special and alloy steels, 
and plates of all thicknesses are greatly needed. Ade- 
quate supplies of semies are available and the re-rollers 
are experiencing a constant demand for merchant bars 
and light structural sections. The production of sheets 
is not equal to the present demand, and the makers’ 
order books are completely filled for a considerable 
time. Although galvanised sheets can still be obtained 
for certain special purposes, they are being produced in 
small quantities only and have been replaced by painted 
sheets, which have been found generally satisfactory. 
The Falkirk light castings industry is becoming more 
active. Formerly, the business depended on the building 
industry and slack periods were inevitable, but most of 
the works are now engaged in manufacturing war products. 
There is no alteration in prices, which are as follows :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 
4 in. and thicker, rolled in sheet mills, 21/. 15s. per ton ; 
black-steel sheets, No. 24 gauge, 221. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable Iron Trade.—Large orders for thin plates 
are being handled in this trade, but makers are experi- 
encing no difficulty in supplying the demand. Raw 
materials are still in ample supply. Market quotations 
are :—Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 
131. 128. 6d. per ton; No. 4 bars, 131. 17s. 6d. per ton; 
re-rolled steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Makers are able to meet a 
steady demand for hematite, basic iron and all classes 
of foundry iron, as ample supplies of raw materials are 
available. The current prices are :—Hematite, 61. 18s. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered 
at the steelworks; foundry iron, No. 1, 61. 5s. 6d. per 
ton and No. 3, 61. 3s. per ton; both on trucks at the 
makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There is little iron and steel avail- 
able for sale, the bulk of the outputs for the first quarter 
of the year having been allocated to priority buyers. 
The continually increasing demands for commodities for 
the shipyards, engineering shops and war factories are 
difficult to meet, and though many producing plants are 
operating at extremely high pressure every effort is still 
being made to enlarge the make still further. 

Raw Materials.—An increase in the imports of foreign 
ores is anticipated, but for the time being the extensive 
use of native ironstone is necessary for most manufac- 
turing purposes. The deliveries of limestone are satis- 
factory and blast-furnace coke is plentiful. The rise in 
coke prices was expected and attracted little attention. 

Cleveland Iron Trade.—Forge and foundry pig iron 
continue in ample supply though consumers of the latter 
have still to rely largely on deliveries from other produc- 
ing centres. Most of the iron passing into use in this 
district is from the Midlands. 

Basic Iron.—The local consumption of basic iron is 
very large and is increasing, but the make is sufficient 
for the requirements of the Tees-side steelworks. There 
is, however, no tonnage to spare for use elsewhere, 
although the position enables occasional small additions 
to be made to stocks. 

Hematite.—It is hoped that conditions will permit 
some expansion in the limited make of hematite in the 
near future, but in the meantime, the supply falls con- 
siderably below the demand and drastic restrictions of 
distribution are unavoidable. A minimum tonnage is 
released for special purposes only and considerable parcels 
of refined and medium-phosphorus irons are readily 
accepted for the production of engineering castings. 

Manufactured Iron and Steel.—There is no shortage of 
semi-finished iron, but the deliveries of steel bars, billets 
and blooms, although large are still inadequate for the | 
heavy requirements of the re-rolling mills all of which | 
are fully employed and are using considerable quantities 
of discard shell steel. Manufactured-iron firms have | 
extensive contracts to carry out and producers of nearly | 
all classes of finished steel have orders to execute which | 
necessitate a further enlargement of the make. Specifica- 
tions for special and alloy steels command special atten- | 
| tion, while the heavy and increasing demand for ship, | 











Sheets, pit props, colliery 
roofings and railway material are in strong demand and 
structural material finds a ready sale. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-day, 
3.30 p.m., Sterey’s-gate, St. James’s Park, Westminster, 
S.W.1. General Meeting. (i) Presentation of the James 
Watt International Medal. (ii) “‘ Practice and Experi- 
ence in the Production of High-Speed Helical Gears, with 
Special Reference to the Elimination of Transmission 
Noises,” by Mr. 8S. A. Couling. London Graduates’ 
Section: Saturday, January 23, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. Annual Lec- 
ture: “‘ Naval Machinery—Some Factors Influencing its 
Design,”” by Eng. Vice-Adml. Sir George Preece. Western 
Branch: Saturday, January 30, 2.30 p.m., The Merchant 
Venturers’ Technicai College, Unity-street, Bristol, 1. 
(i) “ The First Gas Turbine Locomotive,’ by Dr. Adolf 
Meyer, and (ii) “‘ A New Rotary Compressor,”” by Mr. 
A. J. R. Lysholm, to be presented by Dr. H. L. Guy. 
Yorkshire Graduates’ Section: Saturday, January 30, 
2.30 p.m., The Hotel Metropole, Leeds. Lecture on 
“ Welding,” by Mr. W. Thaw. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Measure- 
ments Section: To-night, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. Joint Meeting with THE 
INSTITUE OF FUEL. “ Boiler-House Measurements and 
Control for Efficient Fuel Utilisation,’”’ by Messrs. G. H. 
Barker and A. L. Hancock. North-Eastern Centre : 
Monday, January 25, 6.15 p.m., The Neville Hall, 
Westgate-road, Newcastle-upon-Tyne, 1. “Coal for 
Steam Raising,” by Mr. J. N. Waite. Hast Midland 
Sub-Centre: Wednesday, January 27, 2.30 p.m., The 
City of Nottingham Gas Department, Nottingham. 
“ Coal for Steam Raising,’’ by Mr. J. N. Waite. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 5.30 
p.m., 39, Victoria-street, Westminster, S.W.1. Honorary 
Member’s Lecture: ‘‘ Geology in the War and in the 
Peace,”’ by Professor H. H. Read, F.R,S. 

NORTH-EaAstT CoOAsT INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Ship Salvage,”’ by Mr. A. P. 
Macfarlane. Student Section: Wednesday, January 27, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. “ Re- 
heated Steam for Marine Reciprocating Engines,’ by 
Mr. Harry Kay. 

INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Section : To-night, 6 p.m., The James Watt Memerial 
Institute, Birmingham. “The Engineer’s Attitude 
Towards the Post-War Economic Situation,’”’ by Lerd 
Sempill. Preston Section: Saturday, January 23, 2 p.m., 
The Royal Oak Hotel, Chorley. Informal Lecture : 
““Incentives to Production,” by Mr. A. J. Charnock. 
North-Eastern Section: Friday, January 29, 6.15 p.m., 
The County Hotel, Newcastle-upon-Tyne. Lecture : 
** Design of Drop Forgings,”’ by Mr. A. Chilton. Coventry 
Section: Friday, January 29, 6.45 p.m., Coventry 
Technical College, Coventry. “The Reclamation of 
Gauges and Scrap Material by Hard Chrome Deposition,”’ 
by Mr. M. B. Booth. Luton and District Section: Sun- 
day, January 31, 10 a.m., The George Hotel, Luton. 
Lecture: *‘ Some Applications of Optics to Engineering,”’ 
by Mr. M. H. Taylor. 

INSTITUTE OF FUEL.—Friday, January 29, 2.30 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. ‘“* Fuel Economy in Connection with 
Shell Boilers,’’ by Mr. S. N. Duguid. 

Society OF CHEMICAL INDUSTRY.—Saturday, Janu- 
ary 30, 2.30 p.m., The University, Western Bank, 
Sheffield. Joint Meeting with THE SHEFFIELD METAL- 
LURGICAL Society. Jubilee Memorial Lecture: ‘“ The 
Corrosion of Metals in Air,”’ by Dr. W. H. J. Vernon. 





Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended December 31, 1942, the Export Credits 
Guarantee Department assumed liability, under Section 1 
of the Export Guarantees Act, 1939, up to a maximum 


of 7,049,0937. in respect of contracts, policies and 
guarantees amounting to 12,640,2291. 
AIR MAIL SERVICE TO CANADA AND THE UNITED 


StTatTes.—The Postmaster-General announces that the 
difficulty in arranging for the conveyance, by air, across 
the Atlantic of air mails for Canada, the United States 
and beyond, greatly increased during the winter 
months, and much of the correspondence has recently 
had to be forwarded by sea. Every effort, however, 
will continue to be made to dispatch as much as possible 
of the correspondence by air, but no guarantee can be 


is 


STATION LOUD SPEAKERS.—Loud speakers | tank, boiler, wagon and locomotive plates is severely given that the prepayment of air-mail postage on the 


correspondence will result in acceleration as compared 
with the transit time of correspondence prepaid at the 
ordinary postage rates for transmission by sea. 
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CONTROL OF COAL-TAR NAPHTHA 
Minister of Fuel and 
Coal-Tar Naphtha and 


XYLOLE.—The 
Power has issued the Control of 
Xylole Order, 1942 (S.R. & O. 
1942, No. 2508). The Order is divided into three parts. 
Part 1 covers the disposal, acquisition, treatment, use 
and blending of the controlled products; Part 2 
with and Part 3 contains general provisions. 


AND 


deals 
prices ; 


Part 1 is very similar to the Coal Tar Naphtha and Xylole 
1942, No. 218) which the new 


Order, 1942 (S.R. & O. 


Order supersedes. 


Under Part 2 of the Order, delivered 


prices have been fixed for all the usual commercial grades 


of coal-tar na 


with the additions which may 


The prices, together 
charged for delivery 


phtha and xylole. 


be 


in small quantities, drum hire and filling, transport of 


drums, etc., 
Order. Prov 


Minister may, in exceptional circumstances mentioned | 


in the Order, 





are set out in the schedules attached to the 


ision has also been made whereby the 


permit the sale of xylole and naphtha at 
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prices above or below the prices quoted in the schedules. 
Part 2 of the Order does not apply to export prices or 
to the sale or supply of controlled products by one 
producer to another producer (whether or not sold or 
supplied through a merchant), or to a blender approved 
by the Minister in writing. All applications for licences 
under the Order must be addressed to the Minister of 
Fuel and Power, Westminster House, Dean Stanley- 
street, London, 8.W.1. 
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THE RESOURCES OF THE 
EMPIRE. 


WITHIN the past twenty years, the people of Great 


Britain have had two effective demonstrations that | 


the old saying that ‘ Out of evil comes good ” is 
something more than a mere pious hope, even when 


| applied to two world wars, and that, rightly learned, 
the lessons of the present conflict may go a long way | 
towards the establishment of more general co- | 
operation in the serious business of living than had | 


seemed likely, even between nations possessing 
strong natural ties. The immediate support that 
was given to Great Britain by all parts of the 
Empire in 1914 was electrifying in its spontaneity 
and aroused the warmest reciprocal feelings at 
home. The difficulties of the world depression, 
however, appeared to have overridden the more 
emotional recognitions of the essential unity of the 
British Commonwealth and, until the German threat 
again became acute and imminent, it seemed as 
though some parts, at any rate, of that Common- 
wealth might be tempted to break away completely, 
if only for the satisfaction of declaring that they had 
done so. In actual fact, however, the bonds of a 
common origin, not less than the realisation of a 
community of interest in ensuring the overthrow of 
Hitler and all that he represents, proved more 
potent than the points of dissension in every case 
but that of Eire, and the British peoples overseas 
have responded to Britain’s need in this second world 
war on a scale that was never approached in the 
first, generous as their aid was then. 

On the economic and material side, however, 


|there are great differences between the extent of 
| Britain’s dependence on the Dominions and other 


territories overseas in this war as compared with the 
last. Those Dominions and Colonies have demon- 
strated their kinship nobly by their speedy dispatch 
of the best of their manhood and by undertaking 
financial burdens that promise to be wellnigh per- 
manent. The only way to ensure that the burdens, 
even though virtually permanent, shall not be 
entirely crippling is to develop a peace-time co- 
operation far more widespread and intimate than 
any yet attempted, and the first step towards such 
a co-operation is the acquisition of a much fuller 
mutual knowledge than has existed previously among 
any but the select few whose business it has been 


4 
, | merely continued, but greatly expanded, if post-war 


helped greatly. In the 1914-18 war, even at the 
| height of the German submarine campaign, com- 
munication with European neutrals, and with the 
countries of Britain’s allies, was never wholly inter- 
rupted, and valuable supplies were obtained of goods 
and raw materials which must now be brought from 
vastly greater distances, if at all. Simultaneously, 
the cessation of essential supplies from other 
sources, notably the Far East, has directed attention 
very forcibly to questions of economics, the existence 
of which was not realised at all by a large proportion 
of the population of the British Isles—or, probably, 
of the United States either. It is unthinkable that 
the knowledge thus painfully acquired should not 
be put to some good use when the war is over. 
Meanwhile, the urgent need to make the best use 
of every resource of the Empire has had the bene- 
ficial effect of inspiring a lively interest in some of 
the economic problems which had beset certain parts 
of it and—in Jamaica and the West Indies generally, 
for example—positive action has been taken to 
solve these problems as well as may be done under 
present conditions. The continuance of this work 
after the war, for ethical as much as for commercial 
reasons, is another argument for that closer co- 
| operation to which reference has been made; and 
there is little doubt that it will have to be, not 





| difficulties are not to become increasingly serious. 

| The satisfactory solution of all these matters, 
| however, demands more detailed knowledge as a 
| first desideratum, and an important step in this 
| direction was the appointment by the British Gov- 
ernment, last year, of a Colonial Research Com- 
mittee, under the chairmanship of Lord Hailey. 
One of the functions of this committee was to review 
the whole field of research as it might affect the 
Empire and to make recommendations for filling 
gaps in the existing organisation for conducting such 
research. One of the most important of these gaps, 
and one which has a direct bearing on future pros- 
perity as well as present needs, has now been filled 
| by the establishment of a new Colonial Products 
Research Council, to be presided over by Lord 
| Hankey, which (according to the announcement by 
|the Colonial Office) “‘ will have as its principal 
objective the promotion of the welfare and pros- 
perity of Colonial peoples, and will endeavour also 
to increase the Colonial contribution to the welfare 
and prosperity of the British Empire and of the 
world as a whole.” 

The new Council consists of Mr. Eric Barnard, 
|M.A., Director of the Food Investigation Depart- 

ment of the Department of Scientific and Industrial 

| Research ; Mr. G. L. M. Clauson, C.M.G., one of the 
| assistant under-secretaries of the Colonial Office ; 
| Mr. Aneurin Davies; Dr. J. J. Fox, C.B., Govern- 
|ment Chemist; Dr. W. N. Haworth, F.R.S., Pro- 
| fessor of Chemistry in the University of Birming- 
|ham; Sir Harry Lindsay, K.C.1.E., Director of the 
Imperial Institute ; Sir Edward Mellanby, F.R.S., 
|Secretary of the Medical Research Council; Sir 
| Robert Robinson, F.R.S., Waynflete Professor of 
|Chemistry, University of Oxford; Mr. G. W. 
Thomson ; and Dr. W. W. C. Topley, F.R.S., Secre- 
| tary of the Agricultural Research Council. Professor 
| J. L. Simonsen, F.R.S., lately Professor of Chemis- 
| try in the University College of North Wales, has 
| been appointed Director of Research. The official 
| statement explains that the Council will be an 
| executive body—in which it differs from the Colonial 
|Research Committee—and “will consider what 
| Colonial raw materials may be made of value for the 
'manufacture of intermediate and other products 
required by industry.” It will “* initiate and super- 
vise researches, both pure and applied, on such 
products, and consider how, by the application of 
research, greater use can be made of them. 

In carrying out its programme, the statement 
continues, the Council will co-operate with existing 
organisations, such as the Department of Scientific 
and Industrial Research, the Medical Research 
Council, and the Agricultural Research Council, to 
the greatest possible extent and, by arrangement 
with these bodies, will delegate much of the work 
to them ; it will provide facilities of its own only 





to keep themselves informed of the conditions and 





when particular work cannot be done by other 
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means. Certain members of the Council are also 
members of the Colonial Research Committee, with 
which the Council will collaborate closely. It will 
be financed out of the 500,000/. provided by the 
Colonial Development and Welfare Act; but of 
course, while the war continues, the range of its 
investigations will be subject to obvious limitations. 
The point that will occur immediately to any 
technical reader who may compare the foregoing 
list of names, and statement of the objects of the 
new Council, with the lists as printed in most of the 
daily Press, is that the interests of the members are 
mainly in food and chemistry ; a detail that was not 
so obvious in the reports in the daily papers, most of 
which did not indicate in every case the previous 
occupations of the scientists concerned. 
that industry—even the food industry in all its 
many branches—is already highly mechanised and 
is likely to become more so in the future does not 
appear to be realised at all fully by those responsible 
for the selection of the personnel of the Council ; 
unless, of course, it is considered that the liaison 
with the Department of Scientific and Industrial 
Research is sufficient to ensure that the purely 
engineering details involved in the utilisation of 
Colonial raw materials are kept adequately in view. 
It is well to bear in mind, of course, that the Council 
is specifically designated as a ‘* Colonial” body ; 
and, therefore, is presumably restricted in its opera- 
tions to the consideration of those parts of the 
Empire which are officially Colonies and not 
Dominions, States, or other areas not coming into 
that category. Even so, however, it may be felt 
that the authority which it should be in a position 
to exert would be the stronger if it contained at 
least one representative competent to put forward 
the views of manufacturing industries other than 
that of food and chemistry. The better development 
of Colonial resources in raw materials must inevit- 
ably involve the development of mechanical appli- 
ances for processing those materials, and it is impor- 
tant that the British engineering industry should be 


afforded early and ample opportunities to take | 


advantage of this potential market. 

The whole question of the best utilisation of raw 
materials, of course, extends far beyond the terri- 
tories designated as ** Colonies,’ and involves the 
economic relationships existing between all parts of 
the British Commonwealth, including the Dominions 
and India. The hold which the Germans had 
acquired on the exports of metals from Australia 
before the last war is an example of the kind of 
monopolisation (as distinct from 
‘“ monopoly ’’) against which due safeguards must 
be provided ; and this should be quite possible to 
arrange without going beyond, or rather, failing to 
honour, the article of the Atlantic Charter which 


postulates free access to natural resources for all | 


peoples. No mention is made, in the references to 
the Colonial Products Research Council, 
Imperial Economic Committee, though, presumably, 
it is still in being, even if its activities are tem- 
porarily in abeyance or overshadowed by the prior 
needs of war economy ; but the world-wide search 
for substitute materials, in both Allied and enemy 
countries, suggests that the previous work of this 
committee will require to be brought up to date as 
soon as possible after the war in order to take due 
account of the changes that the use of substitutes 
have brought about, since many of these enforced 
experiments in productive economy are quite likely 
to achieve some degree of permanence. 
directions, the war has shown how valuable can be 
the resources of the Empire in providing materials 
for which Britain—and, indeed, other parts of the 
Empire also—had been content to rely on supplies 
from what are now enemy territories. It would be 
reprehensible in the extreme if these new or ex- 
panded sources of supply did not continue to be 
used, except in those cases, probably not so numer- 
ous, in which exploitation can be justified only 
under the ‘‘ money no object ’’ conditions of a war 
for very survival; particularly if the alternative is 
the equivalent of an Imperial ** dole ’”’ to avert such 
hardships as were being experienced, for example, in 
the West Indies. An Empire so rich in every form 
of natural wealth should have no need of such 
palliative devices, and will not need them if its 
potentialities are properly assessed and organised. 


The fact | 


a recognised | 


of the} 


In many | 
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GERMAN ECONOMIC PENE- 
TRATION IN EUROPE. 


| No doubt the immediate purpose of Germany in 
taking over the control of industrial undertakings 
}in the occupied countries is to utilise them for the 
| production of war material, but it represents, never- 
| theless, a stage in a long-term policy which had 
been determined considerably before the invasion of 
| Poland. In view of its magnitude and likely conse- 
| quences, it sounds strange to say that the war is 
| merely a necessary incident in the carrying out of a 
| major plan, but from the German point of view 
| there is little doubt that this is the case. In the 
** New Economic Order,” the greater part of Europe 
| was to minister to the needs of Germany and be 
| Subject to its control. In July, 1940, Dr. Funk 
said: ‘* The peace-time economy, prepared in a 
comprehensive plan, must guarantee to the Greater 
German Reich a maximum of economic security and 
to the German people a maximum consumption of 
goods, in order to increase the welfare of the people. 
|The European economy must be directed to this 
lend.” In spite of the glorification of war in Ger- 
| many, it seems reasonable to suppose that even those 
who rule that country would have preferred to 
| attain the dominating position aimed at in a less 
|expensive way. As, however, so many other coun- 
tries were not prepared to fall in with the German 
| plan it was necessary to resort to arms to enforce it. 
| The results of this mad adventure, likely to be 
|disastrous for Germany, will present the Allied 
| nations with a series of problems of great complexity. 
| The major of these will be the rehabilitation of the 
| devastated countries and the reconstruction of their 
| own economic lives, but, what may appear a second- 
ary matter, the disentanglement of the commercial 
| activities of the occupied countries from the financial 
| tentacles in which Germany has enmeshed them, 
| will prove a matter of great difficulty, probably 
demanding years of work for its solution. In many 
instances foreign praperties have simply been con- 
| fiscated by the German government. In such cases 
| the conditions of rectification are simple. In many, 
however, firms in other countries have been so 
interlocked with German business interests that 
| months of investigation may be necessary to ascer- 
| tain the real financial position. 

The system of financial penetration has taken 
many forms. One is to use part of the “‘ occupation 
costs,’ paid by the overrun country, to purchase 
interest or control in industrial undertakings in that 
country, or to finance the setting-up of German 
firms. In a recent booklet issued by The Inter- 
| Allied Information Committee and entitled The 
| Penetration of German Capital into Europe,* it is 
stated that of the 72-3 billion francs paid by the 
French as occupation costs up to December 31, 1940, 
41-4 billion remained unused at that date and stood 
to the credit of a special account of the Reichs- 
kreditkasse at the Bank of France. At the end of 
1941, the unused credit balance had risen to 62 billion 
francs. This French money is being used to obtain 
control of French manufacturing firms and to 
establish German firms in France. An example of 
the use of these funds is furnished by the founding 
of a new artificial silk firm, the S.A. France-Rayonne, 
by the German combine Deutsche Zellwolle und 
Kunstseide Ring, the Germans holding 30 per cent. 
|of the shares. Many similar instances might be 
quoted. 

One of the methods employed to obtain control of 
| foreign industries is to “* reorganise ” or take over 
| banking institutions. In most parts of continental 
Europe, banks are more closely interlocked with 
manufacturing firms than is usual in Great Britain, 
| so that they form a ready means of obtaining govern- 

ing authority over industry. When the banks are 








of Jewish origin or ownership, the matter is a simple | 


one by German standards. The owners are dis- 
possessed and direction is vested in German com- 
missioners. In France, for instance, Louis Dreyfus, 
|and Lazard Fréres have been dealt with in this way. 
Both institutions have very wide industrial con- 
| nections and their annexation has given Germany 
authority over large numbers of industrial firms. 





* H.M. Stationery Office. [Price 3d. net.) 
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In cases in which the method of obtaining control is 
| less flagrant, pressure is brought to bear on banking 
| institutions by the occupying power, shares are pur 
| chased in order to obtain control, or German banks 
establish branches in other countries. The extent 
of the economic penetration of this type which has 
| taken place is illustrated by the fact that the 
Deutsche Bank now controls or, directly or in 
directly, administers banks in Austria, Serbia, 
Czechoslovakia, Bulgaria, Roumania, Croatia, 
Greece, Holland, Spain, Luxembourg, Poland, Hun. 
gary and Belgium. The Dresdner Bank, with 
long list of countries, adds Latvia to the number. 

The methods employed to obtain administrative 
power over industry vary with the country con 
cerned, ranging from simple confiscation to elaborate 
financial arrangements. The process, moreover, is 
not confined to enemy countries; it extends to 
those which Germany regards as allies. The 
system under which interest is bought in existing 
firms, or new organisations formed under the com. 
bined ownership of Germany and the country con- 
cerned, has been extensively applied in Roumania. 
An incidental feature of the method of obtaining 
control by the investment of German funds in exist- 
ing businesses is that in many cases the “* funds ” 
have been represented by the allocation of German 
patent rights, so that it has not been necessary to 
draw in any way on Germany’s own capital resources. 
The Roumanian transactions have covered many 
businesses of an engineering nature. An example is 
furnished by the big metallurgical concern known 
}as Malaxa. In 1941, the Riimanische-Deutsche A.G. 
| fiir Eisenindustrie und Handel was formed with a 
capital of 150 million lei, divided between the 
Roumanian State and the Reichswerke Hermann 
Goring. This company then leased the whole 
Malaxa combine which covered, among other enter- 
prises, several steelworks and a locomotive factory. 

The foreign activities of the Reichswerke Her- 
mann Géring have been by no means confined to 
Roumania. They extend throughout the Continent 
and embrace industrial enterprises in Belgium, 
Czechoslovakia, France, Greece, Norway, Poland, 
Sudetenland and the U.S.S.R. In Belgium the 
Solway sheet-glass trust is controlled. In Czecho- 
| slovakia, the proceedings followed have brought the 
greater part of the heavy industry of the country 
under the Hermann Goring concern. The Skoda 
works were taken over, and also two of the three 
big ironworks of the Vitkovice Company. The 
third works passed to the German Mannesmann 
Company. The majority of the Skoda shares were 
held by the Prague Credit Bank in the name of the 
| Czechoslovak State. Complete control over this 
| property was obtained by appointing Dr. Wilhelm 
| Voss, the manager of the Reichswerke Hermann 
| Géring, as president of the Prague Credit Bank. 

Later, the Brno Zbrojovka (the home of the Bren 
| gun), the First Brno Machine Works and the Brno- 
| Kralovopole Machine Works wert taken over and 
| amalgamated into one large armaments undertaking. 

In the U.S.S.R., the Géring Werke im Osten, a 
filial of the Reichswerke Hermann Goring, has 
been formed. Its sphere covers all industries in 
occupied Russian territory. Its chief interest lies 
in the Ukraine west of the Dnieper, and the iron- 
ore mines at Krivoi Rog, and the manganese 
deposits near Nikopol have been taken over. As 
Russian industrial enterprises are the property of 
the State, it may be argued that Germany has some 
justification for utilising those that lie in occupied 
territory. The procedure adopted, however, has 
gone far beyond making use of the material and 
plant captured from an enemy government. An 
attempt is being made to obtain complete financial 
control of the territory. An “ Issue Bank” has been 
created and a new currency introduced. It is not 
possible to give more than a brief indication of the 
very varied ways in which Germany is conducting 
its economic penetration. It is dealt with in con- 
| siderable detail in the publication of the Inter- 
| Allied Information Committee, but even that 
| cannot pretend to give a complete picture of a 
| situation which is continually changing. Accurate 
| knowledge of events is also naturally not easy to 
| obtain, but it is stated by the responsible body 
concerned that the information given is assembled 
from incontrovertible sources. 
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| the second year. It is expected that productivity 
| will be increased by 50 per cent. In Italy, several 
| similar schemes, aiming rather at irrigation than 
| flood prevention, are said to be in hand, under the 
|general name of Bonifica integrale. The Under 
; Secretary of State in the Ministry of Lands has 

AN important statement was made in the House | claimed that already 2,900,000 hectares have been 
of Commons on January 19 by Mr. Oliver Lyttelton, |improved by suitable works, and that a further 
M.P., the Minister of Production, regarding changes | 3 600,000 hectares will soon be added. By means 
of policy, decided by the War Cabinet, to meet the | of the large canal known as the Emilia Romagna, 
expected needs of the offensives to be undertaken | in the Upper Po basin, some 200,000 hectares can be 
this year against the Axis Powers. During 1943, | irrigated. Owing to less Soanmhin conditions, soil 
said Mr. Lyttelton, it would be necessary to lay | improvement in Central and Southern Italy is more 
increased emphasis on the production of ships, air-| difficult; but schemes are contemplated for im- 
craft, anti-submarine devices, tanks, and certain | proving large areas, including those of the Pontine 
specialised types of military equipment. In some! Marshes, the Apulian Plateau and elsewhere, and 
cases, however, stocks had been built up to such a | new canals are planned in Sicily. In Slovakia, plans 
satisfactory level that reductions would be possible | have been drawn up for reclaiming large areas of 
in the future output of these manufactures and this heath and waste land, and are included in a general 
would release industrial personnel for important | programme of agricultural improvement which also 
work elsewhere. Although the total number of | aims at the establishment of a strong class of peasant 
persons employed in munitions production in 1943 proprietors. In Hungary, work on the large new 
would exceed the number in 1942, some temporary | Donau-Theiss canal is to be started during 1943 ; 
dislocation and stoppage of work might be unavoid-| and extensive irrigation works are proposed for 
able ; but those affected would be quickly absorbed | Bulgaria, including the construction of some 25 
in new occupations. The Government, the Minister|dams of various sizes. It is hoped that about 
assured the House, would endeavour to avoid the 850,000 hectares will be brought under irrigation 
transference of labour to other areas wherever | anda further 150,000 hectares reclaimed by drainage. 
possible, and any unemployment that might result | These and other works are said to form part of a 


NOTES. 


MaAN-POWER AND THE MUNITIONS 
PROGRAMME. 


from the change-over would be purely temporary. 
The three chief factors which made this change of 
policy practicable were, first, the fact that the 


United Nations had secured the strategic initiative | 


and so could plan the production of weapons for 
use on fronts of their own choosing ; secondly, that 
a firm guarantee had been given to Britain, on the 
occasion of the Minister’s visit to the United States 
last year, of the quantities of finished munitions, 
raw materials, and components that would be 
supplied by the United States; and, thirdly, as 
stated above, that stocks of many items of equip- 
ment are now so ample that further production was 


only necessary on a sufficient scale to replace | 


expenditure and wastage. Nevertheless, the require- 
ments of the fighting Services for reserves, said 
Mr. Lyttelton, would necessitate a further intensive 
review of the position of the men of military age 
who were still retained in civilian occupations, and 
to replace those whose deferments were not re- 
newed, as well as to staff the essential war industries 


which would still be working at high pressure ; all | 


manufactures regarded as non-essential from the 
war standpoint would have to be drastically cur- 
tailed, and an increased use made of women in 
every branch of productive industry where they 


could be employed. Mr. Lyttelton’s statement was | 


generally regarded as a pointer to the trend of the 
Government’s case in the secret debate on 
power, which was held on January 20. 

Som. IMPROVEMENT AND LanpD RECLAMATION 
EvRope. 


IN 


It is difficult, in present circumstances, to obtain 
reliable information regarding the true position 
and immediate prospects of soil reclamation, 
irrigation, etc., in Europe. Obviously, while 


European industries and agriculture are more or | 


less in a state of chaos, very little can be done; 
though it is to be expected that Germany will not 


hesitate to make extravagant claims in this direc- | 
tion, as in others, and try to pose as a fairy god- | 


mother to the stricken Continent. A German 
writer has asserted recently that a completely 
planned water economy is naturally a prominent 
feature of the New Order; the Warthegau scheme 
is cited as an example. In Upper Silesia, the pro- 
blem is to utilise the rainfall to the best advantage, 
by providing suitable reservoirs to control flood 
waters and so afford, if need be, both irrigation and 
power supply. Thus, the Kattowitz Water Control 
Board was established to unite several municipal 
and rural authorities in one great scheme in this 
region, which has highly developed pastoral in- 
dustries. There has been serious risk of flooding 
in the district, and large-scale schemes for water 
control are said to be in hand or contemplated. No 
definite dates are given, but it is hoped, in the first 
year, to remove the flood-risk from 100,000 hectares, 
and to increase this area to 300,000 hectares in 
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five years’ plan. 
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Tue INstTITUTION OF NAVAL ARCHITECTS. 


| A special meeting of the Institution of Naval 
| Architects was held in the hall of the Institution of 
| Mechanical Engineers on Wednesday, January 20, 
|under the chairmanship of the President, Lord 
| Chatfield, to see an instructional sound film, 
entitled “‘The Assembly Method of Shipbuilding 
| as Practised in the U.S.A.” and showing the methods 
of construction employed in the United States in 
building the EC-2 (** Liberty ’’) ships of the Maritime 
| Commission. Lord Chatfield, in his introductory 
remarks, proposed a vote of thanks to Sir Amos 
Ayre, Deputy Controller of Merchant Shipbuilding 
and Repairs, Admiralty, for having arranged for the 
film to be shown, and this was carried by acclama- 
|tion. At the invitation of the Institution of Naval 
Architects, many members of the Institute of 
Marine Engineers and of the Institution of Mech- 
anical Engineers, and a number of Allied naval 
officers, were also present. The film, which ran for 
| nearly two hours, showed in great detail the methods 
| adopted in marking out, cutting, fashioning and 
| welding the plates and other components of the 
| ship’s structure, and in erecting them on the berth. 
Of particular interest were the many ingenious 
| devices employed in handling the plates and sections, 
and in securing them for welding, some of which, 
it appeared, might be used with advantage in 
ordinary “‘ jobbing ” shipbuilding as well as in the 


| quantity production of ships built to standard 
| designs. 
| FARMING IN THE UNITED StaTES AND CANADA. 


Though a recent address by Professor J. A. Scott 
Watson, Agricultural Attache to the British Em- 
bassy at Washington, was of a generally encouraging 
nature regarding farming conditions in the United 
States and Canada, it was evident that certain 
difficulties have to be contended with. The address 
| was delivered at a conference convened by the 
| Ministry of Agriculture and Fisheries on Thursday, 
| January 14. The increase in total food production 
|in the countries mentioned in 1942 was sufficient 
|to feed 20,000,000 more people, taking the good 
| harvests of 1941 as a basis. Such a food surplus 
| is of the utmost importance when it is remembered 
| that an enormous area of grain-producing country 
has been lost to the Allies by the invasion of Russia. 
Some of the measures that have been taken, how- 
ever, appear to overlook this fact. One ‘is the 
| drastic limitation of steel allocated to agricultural 
| machinery makers, and farmers are endeavouring 
to exercise strong pressure to obtain a more ade- 
quate supply of this and other raw materials. So 
far, petrol and oil for operating tractors, harvesters 
and other machinery do not seem to be restricted, 
though, in the East, the necessity of limiting tyre 
| wear is affecting farm transport. It would appear 








that the necessary measures to keep essential 
workers on farms came rather late, since numbers of 
key workers had already abandoned the farm for 
the factory. The outlook for 1943 is good; there 
is to bea greater output of meat, eggs, dairy pro- 
ducts, soya beans, earth nuts, ete. For the re- 
placement of some of the lost raw materials, hemp 
is to be grown to take the place of manilla fibre 
and the so-called Russian dandelion is expected to 
help to provide a substitute for rubber; but, in 
the United States at all events, it will be necessary 
to recruit every man, woman and child capable 
of effective service in order to attain the required 
production. 


THE COMMERCIAL ELECTRIC REFRIGERATION 
ASSOCIATION. 


As the part played by refrigeration in many 
aspects of everyday life became increasingly im- 
portant, co-ordination of the interests involved 
was a logical step and, accordingly, in 1940, the 
Commercial Electric Refrigeration Association was 
formed among 11 manufacturers of commercial 
refrigeration machinery. Even under war con- 
ditions this Association did much useful work in 
various directions, but it was becoming evident 
that its constitution was proving somewhat narrow. 
When, therefore, the Ministry of Food approached 
it with a request that an endeavour should be made 
to rationalise servicing conditions, an extension of 
the activities of the Association was indicated and 
accepted. The immediate cause of the action of 
the Ministry of Food was that statistics showed 
that overlapping journeys were taking place in 
almost every area, particularly in the North and 
Midlands, in response to long-distance service calls, 
with resultant unnecessary petrol consumption and 
tyre wear. The Association convened meetings, both 
in the provinces and London, to discuss the question 
with other sections of the industry, with the result 
that, at a general meeting held in London, and 
attended by representatives of 13 machinery manu- 
facturers, 16 insulation contractors, and 93 distri- 
bution and service engineers, it was decided to 
disband the original Association, as well as the 
Refrigeration Insulation Manufacturers’ Associa- 
tion, and to form a new one, which would still 
bear the name of the Commercial Electric Refrigera- 
tion Association but would include all three classes 
of activity involved. This change in the constitu- 
tion of the Association was formally announced 
on Thursday, January 14. Each section of the 
new Association is to be autonomous in the conduct 
of its affairs, though matters of principle and those 
of general interest will be co-ordinated by the 
Council of the Association, which, moreover, will 
be responsible for procedure and control of the 
organisation. It is obvious that a greater measure 
of economy will be secured by the co-operative 
working of the new Association since all servicing 
will, in future, be done within a radius of 25 miles 
from the particular depot involved. This is not, of 
course, the only object for which the new Associa- 
tion was formed ; the interests of the members will 
be promoted and protected in several ways, which 
need not be particularised. It would appear that 
the scope of the activities is being enlarged, since 
the Association was originally formed to deal with 
plant up to 3 h.p., while large industrial plants are 
now included. The chairman of the new Association 
is Mr. E. G. Batt, of Messrs. G. E. C. Coldair, 
Limited, and the Council consists of 12 members ; 
that is, four representatives each from machinery 
manufacturers, insulation contractors, distribu- 
tors, and service engineers. The secretary is Mr. 
Felix A. Rogers, and the offices, for the time being, 
are at 36, Kingsway, London, W.C.2. 





ALMANACS AND CALENDARS.—Messrs. Rhodes, Brydon 
and Youatt, Waterloo Engineering Works, Stockport, * 
have sent us a copy of their desk diary and engage- 
ments pad. In accordance with the Control of 'Paper 
(No. 48) Order, those desiring to receive the diary are 
required to apply and send a nominal feeof 1d. The 
fees will be handed over to the Red Cross.—Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester 17, have sent us a wall 





calendar printed on linen. 











THE ENGINEERING 
OUTLOOK. 


Il.—Moror Venicies, Cycies 


Motor Vehicles.—Since July, 1940, when the ban 
was placed on sales of new private cars, except 
under licence, the production of new vehicles has 
been at a very low level. In the early months of 
1941, new registrations of private cars fell below 
200 per month. There appears later to have been 
some slight increase in this figure and, in the early 
part of 1942, new registrations were between 200 
and 300 per month. In the latter half of the year, 
however, the production of private cars ceased 
entirely. During the first half of 1942, 1,202 licences 
were issued to “ persons or firms engaged in work 
of national importance " to acquire 1,620 new private 
cars; and, in the middle of July, 1942, Sir Arthur 
Salter stated that it was still the Government’s 
policy to permit the manufacture of a very limited 
number of private cars for police purposes and for 
persons who satisfied the Minister of Production 
that it was essential in the national interest that 
they should have new cars. At the end of July, 
however, this policy was altered in view of the large 
number of secondhand cars already available and the 
reserve of cars which it was expected would result 
from the withdrawal of the basic petrol ration. It 
was decided, accordingly, to terminate the manu- 
facture of private cars on September 1. As pointed 
out in this series last year, production curtailment 
in the United States, although decided on before 
the entry of that country into the war, was not 
drastically enforced until the early months of 1942. 
During the past year, however, striking reductions 
in output have been effected. 

In December, 1941, the United States production 
of motor vehicles totalled 174,960 private cars and 
107,240 commercial vehicles. In January, 1942, 
the figures were 147,860 private cars and 90,400 


AND AIRCRAFT. 


commercial vehicles; in February, 52,200 and 
81,930, respectively, and in March, 6,220 and 


88,290. In March, therefore, a reduction of 88 per 
cent. in the output of private cars was achieved as 
compared with the previous month; since then, 
production has virtually ceased. In March, 1942, 
the production of commercial vehicles for civilian 
use was prohibited once the current quotas had been 
completed. 

The concentration of the resources of the British 
motor-vehicle industry on to armament production, 
notably tanks and aircraft, was thus achieved 
mainly during 1940, and the subsequent restrictions 
and eventual cessation of production can have 
contributed little to the expansion of the war 
effort. In the United States, on the other hand, 
the effect of this transference of activity was most 
marked during 1942. General Motors’ output of 
armaments for the first nine months of 1942, for 
example, reached a very high level, and included 
army trucks, ambulances, tanks, aircraft engines, 
flash lamps, parachute flares and cartridge cases. 
Within a month of Pearl Harbour, the War Depart- 
ment announced that contracts to the value of 
3,500,000,000 dols. had been placed with the United 
States motor-car industry, and, in addition, large 
orders had been placed with sub-contractors and 
motor-car manufacturers. The restric- 
tions on the use of petrol and the shortage of rubber 
in both Great Britain and the United States have 
resulted in the withdrawal of many cars from use. 
In this country, of course, no basic petrol has been 
available since June, 1942. In the United States, 
such drastic restrictions have not yet been imposed, 
but Mr. Donald Nelson warned motorists in May, 
1942, that, within 12 or 15 months, 12,000,000 cars 
might off the roads. This represents about 
35 per cent. of the total number of private cars in | 
use before the war. 

In this country, a census of laid-up cars, including 
a census of tyres, was taken towards the end of 1942. 
This had to be completed by November 18, and, | 
although the results have not been published, it | 
was estimated at the end of October that the number 
of cars not in use lay between 500,000 and 750,000. 
This estimate may prove to have been too low, since, 
as early as March, 1941, there were believed to be | 


accessory 


be 
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expected that the cessation of the basic petrol 
ration would result in a considerable increase in 
this figure. It has been suggested, however, that, 
after the abolition of the basic ration, petrol allow- 
ances for domestic purposes were granted on alto- 
gether too liberal a scale, and the net effect on the 
number of cars laid up may therefore have been less 
than was anticipated. The purpose of the census 
was twofold ; to discover the number of tyres which 
could be obtained from laid-up vehicles if the rubber 
shortage made it necessary to draw on this source, 
and to obtain particulars of cars which could be 
requisitioned. It was made clear that there was 
no intention to requisition immediately, in large 
numbers, either vehicles or tyres; but, as regards 


| 


the latter, it was pointed out that it would pro- | 


bably be necessary to requisition a certain number 
in order to bridge the gap until supplies of synthetic 
rubber became available. 

From August 1, 1942, the responsibility for the 
acquisition of used mechanically-propelled road 
vehicles required by Government departments has 
been centralised in the Ministry of War Transport, 
which has also assumed responsibility for the assess- 
ment of compensation for vehicles compulsorily 
acquired. A new branch of the Ministry has been 
set up for this purpose, namely, the Vehicle Acquisi- 
tion and Compensation Branch. Prices for second- 
hand vehicles continued at a high level during 1942. 
In July, the possibility of extending Government 
control to the sale of secondhand goods vehicles 
was suggested, and a Panel of Investigation was 
appointed by the Ministry of War Transport to 
consider how far the general level of prices was 
above the level prevailing immediately before the 
war; to what extent any increases were generally 
justifiable ; and to what extent such increases, if 
any, were leading to undesirable results. In August, 
it was stated that the report of the Panel would be 
completed shortly, but it does not appear to have 
been published yet. An interesting development 
during the year was the formation of the Industrial 
Truck Manufacturers’ Association, with a view to 
achieving increased standardisation of industrial 
trucks. This followed a similar move to investigate 
the possibilities of standardisation of 
electric vehicles. 


increased 


During the past year, there has been further 
criticism of the Government for lack of any com- 
prehensive scheme for the large-scale production 
and use of gas producers, particularly for commercial 
vehicles. The Henley Committee, appointed to 
inquire into producer-gas propulsion, completed its 
report in April, 1942, but for security reasons it 
was decided not to publish this. At the same time, 
an interim report, giving the results of the Sherman 
Committee's tests of new types of producers and 
filters, became available. At the end of April, 
Lord Leathers, Minister of War Transport, an- 
nounced that the Government had decided that 
immediate action should be taken, requiring operators 
to equip as soon as practicable 10,000 commercial 
vehicles with the Government emergency producer. 
It was stated, however, that these producers would 
not become available for several months. 

Considerable dissatisfaction was expressed at the 
small number of vehicles which it was proposed to 
convert to producer-gas operation, and also at the 
long delay which had occurred before any action 
was taken at all. The Government case, as stated 
by Lord Leathers, was that the use of producer gas 
inevitably resulted in lower efficiency of operation 
through loss of power, loss of pay load and increased 
cost of maintenance. Moreover, they claimed that 
the types of producers available in the early part 
of the war were unsatisfactory, and that the modified 
Government emergency producer which it was pro- 
posed to put into production represented a very 
considerable improvement. This statement has 
been questioned by some manufacturers of producer 
units, and by certain transport operators. The 
chairman of the Thomas Tilling group, for example, 
stated early in 1942 that the extensive tests made 
by the group had shown that, if an adequate supply | 
of suitable fuel were made available, there was no | 
reason why a proportion of its services should not 
be operated permanently on producer gas. 
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vehicles to run on producer gas, claiming that 120 
plants could be fitted to vehicles per week, and that 
this figure could be increased to 1,000 per month 
within six weeks. It was stated that this would 
save 500,000 tons of petrol per annum, in place of 
which about 800,000 tons of coke or anthracite 
would be required. There is little doubt that, at 
the present time, the shortage of solid fuel is one 
reason for restricting the further development of 
producers for motor vehicles. 

Cycles and Motor Cycles.—The level of production 
of cycles and motor cycles which should be main. 
tained in war-time is difficult to determine, for, 
although their value as an economical means of 
transport is apparent, there are two considerations 
which must be borne in mind. The first is that the 
manufacture of cycles entails the use of productive 
resources which could otherwise be used for pro- 
ducing munitions, both plant and labour being 
suitable for armament work. The second is that 
their production entails the use of steel and rubber, 
both of which are in short supply. On the other 
hand, the desirability of maintaining the export of 
cycles, at any rate in the early stages of the war, 
has been recognised, as has been pointed out in 
previous articles in this series. In May, 1942, the 
Board of Trade announced that the manufacture 
for export of 300,000 bicycles had been sanctioned 
in 1942. This figure is very much lower than that 
aimed at in 1941, namely, 1,250,000, and includes 
component parts as well as complete machines. 
It was stated that only essential repair parts 
would be sent to the Western Hemisphere, and that 
such parts were being sent with the knowledge and 
approval of the Lend-Lease administration. The 
implications of this statement are interesting, for 
the export of cycles to South America and Canada 
had previously been of increasing volume and 
importance. It was stated that arrangements had 
been made to ship as many bicycles as possible to 
South Africa, New Zealand and India, and that 
other parts of the British Commonwealth would 
also receive some. The requirements of the terri- 
tories served by the Middle East Supply Council, 
which include Egypt, Palestine, Lebanon, Iran, 
Iraq, Syria and Transjordania, would not be 
overlooked. 

A programme of cycle manufacture for home use 
was announced by the Board of Trade in April, 
1942. The number which can be produced is no 
longer tied to the proportion of one machine for 
home use to every three exported, as in the previous 
year, but is based on the needs of munition workers 
and others for whom the use of bicycles is essential. 
The programme includes women’s models, and in 
deciding the numbers of the various types to be 
produced special attention was paid to the require- 
ments of women entering industry for the first 
time, and to the need for providing sufficient spare 
parts for keeping existing bicycles in repair. The 
Board of Trade stated that everything possible 
would be done to secure equitable distribution of 
these supplies, but local shortages would probably 
occur. Intending purchasers were urged not to 
buy cycles unless they really needed them, and 
those who already possessed cycles which they were 
not using were urged to sell them in order to relieve 
the pressure on manufacturers. There is no restric- 
tion at present on the acquisition of new bicycles, 
similar to that which has been in force for motor 
vehicles since July, 1940, and for motor cycles 
since May, 1942. The Government is probably 
relying on maintaining enough bicycles on the 
market to make this control unnecessary, but it 
has been suggested that it may eventually be 
advisable to bring cycles into line with most other 
articles in short supply. The opinion of Mr. G. H. 
Bullimore, chairman of Messrs. Curry’s, Limited, 
given in June, 1942, that there is a serious shortage 
of cycles in the country, is significant in this respect. 
The solution which he favoured was the heavier 
release of materials to the manufacturers. 

The United States is faced with similar problems, 
and two measures which have been taken during 
1942 are of interest. One is the production of 
“Victory model ’’ bicycles, using no copper, nickel 


|or plated work, and with smaller tyres made of 


In April, 1942, the Mobile Producer Gas Associa- | 90 per cent. reclaimed rubber, which was announced 


half a million cars laid up, and it was generally! tion put forward a scheme for converting 50,000!in March. An output of 750,000 was planned for 
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1942. At the end of October, however, a further 
cut in production was announced and the entire 
production was concentrated in two plants, with a 
maximum output fixed at 10,000 a month. Civilians 
will only be allowed to purchase these bicycles if 
the requirements of the services and Lend-Lease do 
not reach this figure. An acute shortage of cycles, 
probably even more serious than that in this country, 
seems likely to arise, particularly if, as here, restric- 
tions on the use of motor vehicles substantially 
increase the demand. 

Aircraft.—The output of aircraft by the United 
Nations has increased very considerably during 
1942. Accurate figures are not available, of course, 
but in May some unofficial figures were given in 
the United States, which were considered to be 
fairly reliable. The total monthly output of the 
United Nations was estimated to be 8,600 aircraft ; 
approximately double that of the Axis. The output 
of Germany and the occupied territory was estimated 
at 2,900 per month, that of Italy at 700, and of 
Japan 500. The output of the United States was 
put at 3,300, of Great Britain at 2,400, and of 
Russia at 2,900 a month. In comparison with 
corresponding estimates given for the previous year, 
the largest increase occurred in the case of the 
United States, where the output in July, 1941, was 
put at 1,500 aircraft a month, while production in 
Great Britain at the same date was estimated to 
be 1,800 per month. The target for United States 
aircraft production was 60,000 in 1942, and, though 
this figure was not achieved, it was stated that 
some sacrifice in output had been deliberately made 
in order to produce better-quality planes. The 
target set for 1943 is 125,000. In March, 1942, it 
was reported that since June, 1940, 20 per cent. of 
all war appropriations in America had been ear- 
marked for aircraft manufacture, and 24 per cent. 
for the manufacture of tanks, guns and ammunition. 
As in this country, an increasing proportion of the 
output has been of the more complex types, and 
the greatest emphasis is now being laid on heavy 
bombers rather than on fighters and trainers. One 
reason for this was mentioned in the first article 
of this series, namely, the fact that, whereas the 
heavy bombers can often be flown from the United 
States to the various theatres of operation, the 
transport of fighters requires considerable shipping 
space. So far as operations in Europe are concerned, 


therefore, it is obviously preferable to plan for the | 


maximum output of fighters in Great Britain. 
One of the principal criticisms made in pre-war 


years and in the first year of the war, regarding the | 


building up of the strength of the Royal Air Force, 
related to the very long “‘ period of incubation”’ of new 
types of aircraft, from the initial design stage to the 
time when they came into service. Even with the spur 
provided by the need to maintain technical superi- 
ority in war, a considerable time must elapse before 
the large-scale production of new types can be organ- 


ised. It has been stated, for example, that the four- | 


engined bombers which have constituted an 


increasing proportion of the raiding forces sent 


Mosquito, which was first mentioned officially in 
|connection with a daylight raid on the Gestapo 
| headquarters in Oslo in September. Less attention, 
| perhaps, has been focused on the development of 
new fighter aircraft, though it should not be over- 
looked that the latest Spitfire differs considerably 
from its predecessor at the time of the Battle of 
Britain. 

The United States is producing a wide range of 
aircraft. In April, 1942, some 30 or more different 
types were in production in that country for the 
Royal Air Force. This has called forth a good 
deal of criticism of a type which, in the past, has 
been directed against British rather than United 
States production policy. There would certainly 
seem to be few advantages and many disadvantages 
in producing such a variety of types. One American 
plane, the Mustang, is proving effective in low- 
flying attacks against land targets in occupied 
territory. It is used by the R.A.F. Army Co- 
operation Command for reconnaissance work. The 
Flying Fortress is an American machine which 
made a good impression in 1942 as a high-altitude 
bomber with very effective defensive equipment, 
though with a smaller bomb load than British heavy 
bombers. An interesting decision made in August 
was to build a vast fleet of giant cargo-carrying 
planes to supplement the shipbuilding programme. 
Mr. Henry Kaiser, the shipbuilder, is co-operating 
with Mr. Howard Hughes, the aeroplane designer, 
in building a fleet of five hundred 70-ton Mars 
flying boats, which should prove useful in thé rapid 
movement of troops and equipment; and aircraft 
of similar types may exert a considerable influence 
on the post-war development of civil aviation. 

Increasing co-operation between this country and 
America has been evident in the arrangements, 
made during 1942, for the pooling of operational 
aircraft, pilots and flying crews. As regards the 


training of pilots and air crews, this country has a | 
considerable advantage over the United States, | 


owing to the progress made in recent years in the 
development of the Empire Air Training Scheme. 
At the Air Training Conference in Ottawa, in May, 
1942, it was stated that, of the 140 training centres 
established under the Commonwealth Air Training 


Plan in Canada, only one was not six months ahead | 


of schedule, and that every flying school had been 
training to capacity since the end of 1941. 
agreed at the conference that facilities for training 


airmen should be pooled, and that, after training, | 


men could be sent to any theatre of war, whatever 
their nationality, 

One of the most interesting developments of the 
past year, and one which underlines the growing 
superiority of the United Nations over the Axis in 
| aircraft production, is exemplified in the develop- 
ment of the Merchant Ship Fighter Unit. As the 
production of fighter aircraft has increased, it has now 
become possible to sacrifice machines in the defence 
of valuable convoys. Specially strengthened Hurri- 
canes are catapulted from merchant ships, and, 
| when their petrol is exhausted, the pilots signal to 


It was | 











ferred at the request of the Ministry of Aircraft 
Production to other factories where production was 
below schedule. The great importance attached to 
| securing the maximum output from all plants was 
| stressed by the Prime Minister when, in December, 
|Sir Stafford Cripps was appointed Minister of 
Aircraft Production. 

With regard to the need for greater co-ordination 
| between the Air Ministry, the Ministry of Aircraft 
| Production and the aircraft industry, it has been 
| pointed out that, at present, the Air Council are 
|advised concerning new types, modifications to 
existing types, and further programmes, by a number 
of experts, and the industry is then told to carry 
| out the work. It does not follow that the industry 
|is capable of doing this without dislocation to 
output. There are about 20 main firms or groups 
of firms in the industry, and all of these are members 
|of the Society of British Aircraft Constructors. 

Accordingly, the suggestion has been made that 

the Government should ask the Society to appoint 
a small committee of experts to advise the Air 
Ministry and the Ministry of Aircraft Production 
| whether the carrying out of given programmes in a 
specific time is practicable, and, if not, to ascertain 
what can be done in the time. In December, 1942, 
|it was announced that the Minister of Aircraft 
Production had appointed a Board to investigate 
and advise upon the measures necessary to effect a 
more economical use of man-power and woman-power 
| in aircraft factories. The chairman is Sir Charles 
| Bruce-Gardner, chairman of the Society of British 
| Aircraft Constructors. The Board is to investigate 
all aspects of the use being made of labour and 
plant in aircraft factories, including output, working 
| conditions and hours of work, from the point of 
| view of efficiency. It was stated that the Board 
would consult with the joint production committees 
|and other advisory bodies so as to obtain the 
views of the managements and the employees. 

There has been further progress in aircraft con- 
struction in Canada and Australia. In Canada, it 
| was announced, in October, 1942, that the whole of 
the aircraft industry had been brought under 
Government control through the publication of an 
Order prohibiting the manufacture of any kind of 
aircraft except by permit. Shortly afterwards, the 
Canadian Minister of Munitions announced that 
70,000 men and women were employed in the 
industry and that the production of Mosquitos had 
been undertaken. Plans for the production of 
Lancasters were already far advanced, the company 
| concerned being the National Steel Car and Aircraft 
Company. In November, it was stated that the 

Canadian Government were taking over the Malton 

| plant of this company in order to expedite its 
operation and to maintain community of interest 
_and co-operation between the plant management 
| and the designers and builders of the Lancaster in 
Great Britain. In July, 1942, the Australian Air 
Minister announced that Australia had spent 
15,000,000/. on aircraft production and that it was 
planned to double this figure. 





| 





The future of civil aviation has been the subject 
| of considerable discussion during the past year, 
| though very little has been published regarding the 


over Germany during 1942, were originally decided | the nearest naval escort vessel and bail out. The 
on by the Air Ministry at a conference in May, 1936. | average time taken to pick them up has been stated 
The Handley-Page Halifax, the Short Stirling,.and | to be from four to six minutes. Another notable 





the Avro Manchester, later modified to the Lancas- 
ter, were all developed as a result of this conference, 
and were brought into large-scale production to- 
wards the end of 1941 or during 1942. They are 
now being produced in large numbers, and at the 
end of November, 1942, Colonel J. J. Llewellin, 
M.P., said that the output of heavy bombers had 
trebled during the year. 
Stirling each carry eight tons of bombs ; the former 
has an extreme range of 3,000 miles, the latter of 
over 2,000. 

The fact that, to a considerable extent, these 
large four-engined aircraft have replaced the lighter 
twin-engined machines makes even more impressive 
the numerical increase in output which has been 
achieved, since the former require a greatly increased 
number of man-hours in their construction. It was 
stated in February, 1942, that few more Whitley 
and Hampden bombers would be made, though 
Wellingtons would continue to be produced in 
quantity. Among new types of aircraft which 


The Lancaster and the | 


development of the past year was the bringing into | Government’s post-war plans, a fact which has led 
service of the Seafire, a modified version of the | many critics to question whether, in fact, any 
Spitfire, capable of taking-off from and landing on | detailed plans are being made. In August, 1941, a 
| the confined decks of an aircraft carrier. Besides | committee was appointed under the chairmanship 
|being used in the defence of convoys to Russia, | of Sir Francis Shelmerdine to make recommenda- 
|the Seafire was employed to protect the Allied | tions regarding the reconstruction, organisation and 
| convoys to French North Africa. | development of civil aviation after the war. Very 
| little is known, however, regarding the activities of 


In spite of an undoubted improvement in output |! D 
as a whole, complaints have continued to be made | this committee—so far, not even the names of the 


regarding lack of proper organisation of production. |™embers have been published—or whether any 
| Some of these criticisms have been directed against | Specific recommendations have actually been made. 
| individual factories, while others have alleged that | The Under-Secretary of State for Air has suggested 
|the co-ordination between the Air Ministry, the | that, for some two or three years after the close of 
Ministry of Aircraft Production and the aqircraft | hostilities, civil aviation will have to employ con- 
| industry was still inadequate. It appears to be a verted bomber aircraft ; reference has recently been 
‘fact that, while the majority of aircraft ‘factories | made in Parliament to the York. By the end of the 
|have achieved a substantial increase in output | war, there should be no lack of trained pilots or 
during the past year, others have been less successful, | Of aircraft types capable of being modified into 
either because the management is less efficient or | first-rate civil machines, and, provided the necessary 
because the types being produced do not lend | steps are taken sufficiently far in advance, it should 
themselves so readily to mass-production methods. be possible to establish British civ.] aviation on a 





have attracted attention during the year is the|In some cases, men who have been successful in| much stronger bass than was the case in pre-war 


twin-engined light bomber, the 





De Havilland | organising output in one factory have been trans- | years. 








LETTER TO THE EDITOR. | 


| 
PROPANE AND COAL GAS IN 
WELDING AND METAL CUTTING. 
To THe Eprror oF ENGINEERING. 

Srr,—In the issue of ENGrnrERING for January 8, | 
1943, page 40, under the heading of “* Propane and | 
Coal Gas in Welding and Metal Cutting,” you pub- 
lished extracts from a note issued by the Ministry 
of Supply. In the interests of your readers we 
should like to offer our comments on certain state- | 
ments which, in our opinion, are extremely mislead- | 
ing. In the first place, our experience as actual | 
users of propane and acetylene for welding and 
cutting does not show that one 56-lb. cylinder of | 
propane will do the same amount of work as three | 
200-cub. ft. acetylene cylinders, and we feel that | 
such a statement requires substantiation. Secondly, | 
when a new plant is being installed the suggestion 
that electric welding should be substituted for gas 
welding on light-gauge metals appears to be made 

without due consideration of the factors involved. 
There is a great number of light-gauge metla 
fabrications which can only be welded by the oxy- 
acetylene process, reliably, economically and in 
sufficient quantity to meet the needs of war-time 
production ; latest technical development is also 
bringing into production new fabrications which 
are ideally suited to oxy-acetylene welding pro- 
cesses. What will be the profit to this country, if, 
in an endeavour to save carbide by changing to 
electric welding for such fabrications, the result may 
possibly be dangerous and unsatisfactory products, 
misdirected labour, reduced production and a waste 
of preparatory research work, any, or all of which 
may seriously jeopardise larger scale production 
plans. By all means economise in the use of acety- 
lene gas whenever this may be possible without 
interfering with essential production, just as it is 
necessary to economise in electricity, coal, gas and 
other fuels, but let the economies be effected where 
common sense and technical advice can prove that 
alternative methods will help production and not 
save carbide at the expense of more important issues. 
Thirdly, it is stated in the Ministry of Supply note, 


that coal gas or propane can be substituted for | 


acetylene gas in welding non-ferrous metals; but 
no qualification is given for this statement, neither 
is there any suggestion which non-ferrous metals are 
recommended to be welded by these substitute gases. 
We should like to point out, that while the fusion 
temperature of certain non-ferrous metals and alloys 
is lower than that of ferrous metals, it is important 
to bear in mind that heat conductivity is greater in 
copper and aluminium, also the majority of non- 
ferrous metals and alloys are subject to intense 
oxidation at elevated temperatures and unless some 
precautionary measures are taken to avoid or reduce 
this oxidation, then unreliable welds will undoubt- 
edly be the result. The oxy-acetylene flame has a 
reducing zone in the envelope of the flame which | 
retards the adverse effects of atmospheric oxygen, 
and this important feature is one of the principal 
reasons for the successful results achieved by oxy- 
acetylene welding of non-ferrous metals and alloys. 

In conclusion, we wish to state that we have no 
interests, financial or otherwise, in any of the gases 
under discussion. We appreciate certain advan- 
tages in the use of propane or enriched coal gas for 
flame cutting, particularly machine flame cutting ; 
possibly there is room for wider uses of propane 
and coal gas in this field, thereby effecting real 
carbide economy, but our experiments and research 
do not show where any reasonable economies may 
be expected in the welding field by the substitutions 
suggested, unless it is at the expense of equal or even 
more important issues. We suggest in the interest 
of your readers, that before any large scale change- 
over reaches its final stages, full consideration should 
be given to the various aspects and to the advice of 
technical authorities who are fully conversant with | 
the technical features of the processes and their 
suitability to the particular welding operations. 

Yours faithfully, 
E. CuristIE, 
Manager, Technical Service Dept., 
Suffolk Iron Foundry (1920), Limited. 

January 19, 1943. 
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| Engineers. He was a past-president and Faraday 
OBITUARY. | Medallist of that Institution, and also past-president 
| of the Physical Society and the Junior Institution of 
| Engineers. He carried out much original research 
on the capacity of electric cables and, in 1901, 
devised the well-known test, known by his name, for 
measuring the insulation resistance of a network of 
mains. The Russell-Léonard photometer, for mea- 
suring the mean spherical candle-power of lamps, 


DR. ALEXANDER RUSSELL, F.R.S. 


THE good practical and theoretical scientist is not | 
always the best selection for one of the higher | 
scholastic posts, any more than the prominent | 
educationist necessarily the most skilful in | 
applying the science that he teaches or in extending | was the outcome of other of his work ; and, some 
its boundaries by original research ; but when the | 35 years ago, he was able to provide a solution of the 
qualities of these often divergent types are com-| problem of the skin effect in concentric mains, to 
bined in the same individual, his influence is almost | which attention was first drawn by Maxwell. In 
inevitably profound and far-reaching. Such a one | 1906, he verified the suggestion made by Kelvin in 
was Dr. Alexander Russell, F.R.S., formerly principal | 1860, that, at very high pressures, the electric 
of the Faraday House College of Electrical Engineer- | strength of air would be found to be constant. He 
ing, whose death we record with a regret that will| was a sound administrator as well as an effective 
be shared by many prominent electrical engineers in | and inspiring teacher, whose influence has been 
all parts of the world. Dr. Russell, who was 81 | gratefully acknowledged by many former pupils 
years of age, had been associated for 49 years with | who have since risen to positions of responsibility, 


is 


| 
| 
| 





Faraday House, from which he retired in 1939. 


Alexander Russell was born in Ayr in 1861 and | 


| especially in electrical engineering. 








received his early education at Glasgow High School. 


Thence he proceeded to Glasgow University, where 
he studied under Kelvin and graduated M.A. in 





Dr. ALEXANDER Russet, F.R.S. 


1882, with first-class honours in mathematics and 
to 
Wrangler in the 


natural philosophy. From Glasgow he went 
Cambridge, where he was 14th 
Mathematical Tripos of 1885. He remained at 
Cambridge for a further two years as an assistant 
lecturer at Caius College, and subsequently occupied 


| the positions of mathematical master at Cheltenham | 


College and senior mathematical master at Oxford 
Military College. In 1890, he was appointed senior 
lecturer and head of the physical laboratory. In 
1909, on the death of Mr. H. E. Harrison, he became 
Principal, retaining this position until 1937. He 
continued -his connection with Faraday House for a 
further two years in the capacity of Advisory 
Principal, finally retiring, as stated above, in 1939. 
His degree of D.Sc. was conferred upon him by the 
University of Glasgow in 1908, and that of LL.D. 
by the same University in 1924, when he delivered 
the Kelvin Centenary oration. 

Dr. Russell’s work as a physicist and an electrical 
engineer was varied and extensive. He was the 
author of standard text-books on alternating cur- 
rents and on cables, and also translated into 
English Professor Buchetti’s work entitled Engine 
Tests and Boiler Efficiencies. His contributions to 
the transactions of technical institutions -were 


|numerous, and included papers presented to the 


Royal Society, of which he was a Fellow, and to the 
Physical Society and the Institution of Electrical 





WAR-TIME STANDARDISATION .* 
By C. 

Ix a recent American journal, the following statement 
| appeared : “ It is to be noted that the real job of war-time 
standardisation is being done inGermany. This is nothing 
but America’s mass-production methods ruthlessly 
spread to every field of production by a totalitarian 
| government aware that its one chance of winning the 
| war was to out-produce the democracies.” This state- 
ment, interesting as it is, seems, however, to require 
some qualification, at any rate from our point of view. 
It has been said that American mass production and 
British quantity production leads to Americans being 
“ bulk-minded ” and British being “ batch-minded.”’ 
Quality has always been Britain’s watchword, and 
quantity production, as opposed to mass production, 
obviously lends itself to more rapid changes and con- 
sequent quicker increase in the quality which experience 
in practical operation demands. On the other hand, 
America’s colossal mass-production methods, when 
turned from the manufacture of automobiles to tanks 
and aircraft, have undoubted advantages also, for they 
are doing on a truly magnificent scale what would have 
been quite impossible for us over here. 

It is sometimes thought that mass-production 
methods necessarily result in an inferior article. This 
is far from the truth because, in order to carry mass 
production, very fine limits of accuracy are necessary. 
Moreover, mass production can and does reduce costs. 
Undoubtedly, the speeding up of production has become 
the dominant factor in the national effort and this is 
leading to more and more rationalisation and concen- 
tration of industry. As results are required with the 
least possible delay, these drastic changes from peace- 
time to war-time production have to be undertaken on 
the basis of a short-term policy. Thus, maximum 
production coupled with the most economical use of 
materials have brought standardisation to the forefront. 

The fundamental principles on which the national 
work of standardisation has been carried out in this 
country since its initiation in 1901 have never varied. 
The most fundamental of all is that industrial stan- 
dardisation, to be really effective, must rest on general 
consent. The last 15 years have witnessed an increas- 
ing sense of the value, to the whole country, of the 
British Standards Institution’s work. This has cul- 
minated in the official recognition by H.M. Government, 
early last year, of the B.S.I. as the sole organisation for 
| the issue, in consultation with any Government, pro- 
| fessional or industrial bodies concerned, of standards 
having a national application, with the exception of 
| those governed by the Therapeutic Substances Act and 
|issued under the authority of the Medical Research 
Council and those contained in the British Pharma- 
|copeia and the British Pharmaceutical Codex. In 
1929, the British Engineering Standards Association, 
as the organisation was then known, received a Royal 
Charter of Incorporation. In 1931, a Supplemental 
| Charter was granted to enable it to change its name to 
|the British Standards Institution and to extend its 
| activities in order to comply with the wishes of the 
| Building and Chemical Industries, and also to promote 
the adoption of the recommendations of the Imperial 
| Economic Conferences. 

In 1930, the Imperial Conference adopted a resolu- 
tion welcoming the advance which had been made in 
various parts of the British Commonwealth of Nations 
in the co-ordination of standardising activities under 
one central body in each country, at the same time 


Le Maistre, C.B.E. 


| 





* Paper delivered at a meeting of the North-East 
| Coast Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on January 8, 1943. Abridged. 
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recommending close co-operation between these central 
bodies. In 1932, the promotion of Commonwealth 
co-ordination of standard specifications received a great 
stimulus through the recommendations of the Ottawa 
Conference. This co-operation has developed greatly 
since that date and has proved most helpful to British 
trade in that, so far as Australia, New Zealand and 
South Africa are concerned, the National Standards 
have become more and more unified, thus leading to 
Commonwealth agreement. Indeed, in many cases 
and increasingly so, British Standards have been 
endorsed as Australian, New Zealand or South African 
Standards. In other cases, British Standards have 
been adopted ‘with only minor alterations to make 
them applicable to local conditions. It has to be 


recognised, of course, that certain specifications initiated | 


here or overseas have a purely local application and, 
in these limited cases, no attempt at co-ordination is 
practicable or necessary. Furthermore, the influence 
of its great southern neighbour on Canadian manufac- 
ture has to be considered ; as a rule, American standards 
have more weight in Canada than British Standards. 
While the B.S.I. has not undertaken work except on 
the basis of the fundamental principles which, through 
all these years, have guided its activities, it has main- 
tained a procedure which, like the British Constitution, 
is unwritten, fluid, and flexible. It is in large measure 
due to this flexible procedure that the organisation is 


not tied up with restrictive rules and regulations, and so | 


can make whatever changes become necessary to meet 
any altered conditions as they occur. This is well 
illustrated by the steps which were taken at the out- 
break of war, when its organisation and machinery were 
offered to the Government to be used as the liaison with 
industry in the drafting of the many standard specifica- 
tions which, it was realised, would quickly be required 
to meet the growing needs of war production. A 
number of small executive committees were at once 
appointed to review the position. There were at that 
time some 400 specifications in different stages of 
completion. A substantial measure of agreement was 
quickly reached as to which could be left in abeyance 
and which should be completed with the least possible 
delay. A certain curtailment in regard to its peace- 
time procedure, particularly its previous very wide 
circulation of proposed draft specifications, was found 
imperative and at once put into operation; this has 
proved successful and, as well as saving paper, has 
expedited §the work without sacrificing underlying 
principles. As decisions reached have to be confirmed 
by post by the full committee responsible, there is no 
danger of rule by minority interests. Any major deci- 
sion of an executive committee is brought before the 
Divisional Council or appropriate Industry Committee. 

It is natural that long experience has led to an 
enlarged conception of the term “ standardisation,” 
and I quote from a recent memorandum of my friend 
and colleague of many years, Mr. Percy Good, who 
has succeeded me as Director of the B.S.I.: “ The 
term standardisation covers a very wide field, but still 
is confined to one general idea, namely, the establish- 
ment of an agreed basis to serve as a reference for the 
assessment of the suitability of a product. 

It takes two forms: functional and dimensional. 
Functional standardisation is the establishment of the 
means of expressing quantitatively or qualitatively 
the fitness for purpose of materials, articles, compo- 
nents, machines, structures, etc., where the Imperial 
standards of weights and measures do not adequately do 
so. From this conception of functional standardisation, 
standards have taken the following forms : 

Terms and Definitions: to secure uniformity and 

accuracy of description. 

Quality and Performance: to provide the measure 

whereby fitness for purpose can be expressed. 

Methods of Test : to ensure uniformity in the defini- 

tion or properties by diminishing variations in test 


results due to differences in test procedure ; also | 
to encourage a more general adoption of testing by | 


industry. 

Methods of Use or Codes of Practice: to define and 
guide the correct application of materials, articles, 
components, ete., and thus secure the adequacy of 
the result. 

A great deal of work in the mechanical field, such 
as the B.S. Specifications covering the various types 
of boilers and other pressure vessels, cranes, hydro- 
extractors, and so forth, may be said to be Codes, but 
not so much Codes of Practice as Codes of Construction. 
Dimensional standardisation achieves simplification, 
unification and interchangeability. It may also be 
used as an indirect method of specifying quality.” 

(To be continued.) 





CANADIAN LINSEED.—The Canadian linseed crop for 
1942 is estimated to be approximately 17 million bushels, 
as compared with six million bushels in 1941. It is 


thought that about one-third of the crop will be crushed 
in Canada and the remainder conveyed to crushing 
mills in the United States. 





LABOUR NOTES. 


On Friday last week, the emergency delegate con- 
ference of the Associated Society of Locomotive 
| Engineers and Firemen resumed consideration of the 
position created by the recent award of the Railway 
Staff National Tribunal on the wages question. After 
hearing the executive’s report on the visits to the 
Minister of Labour and National Service, the following 
resolution was adopted :—‘‘ That the executive com- 
mittee be instructed to inform the Minister of Labour 
that a dispute exists in the industry and we request 
that steps be taken under the conditions of the Employ- 
ment and National Arbitration Order to give directions 
|in connection therewith; should the Minister fail to 
intervene in this way within the period prescribed in 
the Order, which is 21 days, a withdrawal of labour 
shall take place within 24 hours following the expiration 
of that period.” 

The resolution, it will be observed, in effect ignores 
the Railway Staff National Tribunal whose award it 
calls in question, and asks for action under the Employ- 
|ment and National Arbitration Order. As both the 
| other railwaymen’s unions—the National Union of 
| Railwaymen and the Railway Clerks’ Association— 

have intimated that, in their view, the Railway Staff 
| National Tribunal’s award cannot be altered without 
their consent, that way out of the difficulty does not 
| appear to be promising. The position is, moreover, 
| complicated by the fact that if, in the opinion of the 
| Minister of Labour and National Service, there is in 
| the industry joint machinery for collective bargaining, 





he is bound, under the Order to refer the matter to it. | 


The railway industry’s joint negotiating machinery is, 
| of course, the Railway Staff National Tribunal, to 
whose award exception is taken by the A.S.L.E.F. 





Delegates of the National Union of Railwaymen, who 
|met in London last week, discussed the future wage 
policy of the organisation. It was agreed to leave the 
| matter in the hands of the executive committee to be 
dealt with as circumstances may require. Negotiations 
are, in fact, in progress which may result in the forma- 
tion of a single union for all railway workers. A joint 
committee of the National Union of Railwaymen, the 
Railway Clerks’ Association and the Associated Society 
of Locomotive Engineers and Firemen has been set up 
to examine the position and report. 








| According to the Ministry of Labour and National 
Service, the number of men and boys registered as 
| wholly unemployed on December 14 (exclusive of 
| 22,592 men classified as unsuitable for ordinary indus- 
| trial employment) was 33,206. Those on short time, 
| or otherwise temporarily suspended, numbered 1,148, 
| and there were 2,699 unemployed casual workers. As 
|compared with the position at November 16, the 

numbers wholly unemployed showed a decrease of 
| 5,945, those temporarily suspended a decrease of 211, 
|and unemployed casual workers an increase of 107. 
| The corresponding figures for women and girls were 
28,737 wholly unemployed (exclusive of 895 considered 
as unsuitable for normal full-time employment), 875 
temporarily stopped, and 159 unemployed casual 
| workers. Of the 28,737 wholly unemployed, 925 had 
| been classified as unable to transfer to another area. 
| As compared with the position at November 16, the 

number wholly unemployed showed a decrease of 2,774, 
|those temporarily stopped an increase of 194 and 
| unemployed casual workers an increase of 11. 











| The Colonial Office states that 15 British Colonies 
| now have Labour Advisory Boards consisting of repre- 
| sentatives of the Government (including the officer in 
| charge of the Labour Department) and representatives 
of employers and workpeople in equal numbers. In 
the less advanced territories, the interests of the native 
| workpeople are safeguarded through suitable represen- 
|tatives appointed by the Government. The Boards 
deal with a wide field of labour questions, including 
wage rates, cost of living, unemployment and relief 
works, recruitment, employment of women and chil- 
dren, and the abolition of penal sanctions for breaches 
of contract of employment. Boards are now operating 
in Antigua, Barbados, Bermuda, the Falkland Islands, 
Gambia, Grenada, Jamaica, Northern Rhodesia, Nyasa- 
land, St. Kitts, St. Lucia, St. Vincent, Sierra Leone, 
the Tanganyika Territory, and the Uganda Protec- 
torate. They will shortly be established on the Gold 
Coast, and in Nigeria and the Zanzibar Protectorate. 
Addressing a meeting of railway workers in London 
last week, Mr. Bevin, the Minister of Labour and 
National Service, said:—‘‘ We are planning to do 
our best in order that peace shall not catch us unaware 
and that we shall be able to turn victory to good 
account. I appeal to my fellow-workmen to insist that 
the country carries on some control for a considerable 
period. If we lose this discipline and this control we 
may get back into the orgy of speculation and chaos 











that we had at the end of the last war. I do not care 
who holds office in the Government when peace comes. 
It will be a most difficult time, because it is not for 
this generation you have got to build your peace, but 
for the children unborn.” 





Speaking to members of the American Chamber of 
Commerce at a luncheon in London last week, Pro- 
fessor P. Sargant Florence, of Birmingham University, 
said that there was much discussion to-day of monetary 
techniques, but, whatever the mechanism, unemploy- 
ment had obviously to be cut down by encouraging 
employers to extend employment to the utmost degree. 
Restrictive monopolies must cease, and, in their 
place, private enterprise must either be prepared to 
expand employment or public enterprise must take up 
the challenge. There were plenty of needs to be 
satisfied, such as rural electrification, reclamation, 
swimming lidos (which should pay for themselves 
even when low prices were charged) and road building. 
Rising standards of living would increase the desire 
for the enjoyment of parks, museums, libraries, and 
education, even though paid for by taxes. 





The wage rates and working conditions of the staffs 
who cater for the many transferred workers housed in 
Government hostels, are fixed in an agreement which 
comes into force on March 1. The parties to the 
agreement are the National Service Hostels Corporation, 
Limited—a non-profit-making concern set up by the 
Government—the Transport and General Workers’ 
Union, and the National Union of General and Munici- 
pal Workers. Minimum rates of pay for a 48 hours’ 
week are to be (in addition to full board and lodging) 
50s. a week for female cooks and 35s. a week, rising by 
2s. 6d. each month, for their assistants. Cook charge- 
hands are to get 51. a week (men) and 31. 10s. a week 
(women), while the head cooks’ rate is to be 61. (men) 
and 4/. (women). A woman employed as canteen hand 
will get a minimum of 30s., rising to 35s., while, as a 
canteen chargehand, her rate will be 40s. Overtime 
and night-work rates are prescribed, and provision 
made for a six days’ annual holiday with pay, and 
payments for public holidays and during sickness. 





For the information of workers new to war industry, 
the General Council of the Trades Union Congress has 
issued a “ quiz” on the functions which Production 
Committees are intended to perform. To the question, 
“ Are these committees really necessary ?” the answer 
given is “‘ Yes; now more than ever, we need the highest 
possible output from existing machines, materials, men 
—and women.” To the question, “What sort of 
problems will the committees tackle?” the reply 
given is :—‘‘ Perhaps the lay-out of the shop is wrong 

- rough castings may leave the foundry in such a 
state as to cause unnecessary machining . . . jigs and 
tools are often too intricate.”” In other “ answers,” 
it is stated that any adult trade unionist who has been 
in a factory for at least two years (or a shorter period 
in the case of a newer factory) is eligible for election to a 
committee, but not a non-unionist. Members will be 
paid not less than time rates including national bonus. 





An inter-Departmental Committee, which, under the 
chairmanship of Mr. Tomlinson, the Parliamentary 
Secretary to the Ministry of Labour and National 
Service, has been considering the question of refitting 
persons disabled by war or other injuries, issued an 
interesting report last week. The references to it 
included an instruction to ascertain and report on the 
special arrangements that will be required for those 
who are left with residual disablement as well as for 
those who will never be fit for employment except 
under sheltered conditions. The report has been 
circulated by the Government in order that its contents 
may be discussed by all interested bodies including 
organisations of employers and workpeople and the 
King’s Roll National Council. Though principally con- 
cerned with conditions after the war, the report has a 
direct bearing on the interim scheme for the disabled 
which was introduced in the autumn of 1941. 





The committee draw attention to (1) the need for 
developing hospital services to the fullest extent, 
including rehabilitation in the medical sense, (2) the 
institution of special measures to bridge the gap 
between the completion of hospital treatment and 
readiness for full-time activity in employment, and 
(3) the introduction of special measures to overcome 
prejudice against the employment of disabled persons 
and to assist them to get satisfactory employment. 
It is proposed that legislation should be introduced to 
provide for a register of disabled men superseding the 
King’s Roll, but with special provision for disabled 
men of the last war; a quota of disabled persons 


representing a percentage of the total number of 
employees in an employer’s establishment; and the 
scheduling of certain occupations specially for the 
benefit of disabled persons. 
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SUFFOLK WINDMILLS: PART II.— 
TOWER MILLS.* 
By Rex Wares, M.I.Mech.E. 
(Concluded from page 35.) 


WirH one exception, the Suffolk tower-mill wind 
shafts are of cast iron and range in size at the brake- 
wheel from 11 in. square at Bramfield to 7} in. square at 
Rattlesden, and at the neck journal from 15 in. in 
diameter at Great Thurlow to 10 in. in diameter at 
Rattlesden. Palgrave is said to have had a neck 
journal of Brazilian pine and a wooden thrust pad, 
while Pakenham has the “ swinging-pot "’ self-aligning 
neck bearing assembly from Buxhall. Post-mill shafts, 
with mountings for the brake wheel just behind the neck 
journal, are to be found at Dalham, Lound and Tricker’s 
mill, Woodbridge; while two-piece shafts, a type 
common in Norfolk, were observed at Bardwell, Barn- 
ham, Bramfield, Dalham, Lound and Redisham mills. 
At Barnham, a cast-iron “‘ tail beam ” in the cap carries 
the tail journal of the windshaft. At Bromfield the 
windshaft is set at an angle of about 15 deg. instead ot 
the more usual 10 deg. or thereabouts. The weight of 
these shafts may be judged by that at Stanton, which 
came from Deopham. It weighs 38 cwt. and bears the 
inscription: J. Aikman Lynn 1830. Buxhall wind- 
shaft is the same weight and complete with sails 
and “ brake wheel”; the total weight was 12 tons. 
The only windshaft of wood is at Great Bricett, illus- 
trated in Fig. 5. It was bought at a sale for 2/. in 
1891, and is octagonal at the brake wheel, 17 in. across 
the flats and has a 12-in. diameter neck journal. It 
has, of course, an iron “ poll-end”’ to carry the sails, 
and an iron tail journal. 

Brake wheels and brakes, which are mounted on the 
windshaft, vary in size from 9 ft. 9 in. in diameter at 
Bardwell to 6 ft. 6 in. at Alderton. The majority are 
built of wood and are of “ clasp-arm"’ construction, 
with four arms forming a square at the centre, through 
which the windshaft passes. Those at Dalham and 
Great Bricett mills, however, have been converted to 
clasp-arms from ‘‘ compass-arms,” in which two double 
arms were morticed right through a wooden windshaft. 
The brake-wheels at Chattisham and the two Wood- 
bridge mills have an iron hub and arms, with a separate 
rim cast in one piece. Haverhill has an iron wheel cast 
in halves, and at Debenham and Rattlesden mills the 
brakewheels have an iron hub and arms and a wooden 
Rather more than a quarter of the brakewheels 


rim. 
have “‘ segment ” teeth, cast in iron and bolted on to 
the rim; the remainder are cogged with wood. The 


cogs at Lound are exceptional in having their shanks 
split and wedges driven in to their ends to swell them 
and hold them fast in their mortices, instead of pinning 
through the shank just behind the mortice, which is 
the usual method. In wooden-cogged brake wheels, 
the cogs vary in pitch from 2} in. to 4} in., and in cast 
segments from 2} in. to3j in. The most usual method 
of mounting a brake wheel is on a square cast on the 
windshatt. The majority ot brakes are of wood, but 





~* Paper read at a meeting of the Newcomen Society, 
held in London on November 11, 1942. 
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among those of iron is one at Lound, which works in a 
groove in the rim of the brake wheel. 

The majority of “ wallowers ’’—the crown wheels 
driven by the brake wheels—are of iron, cast in one 
piece; Debenham, Palgrave and Wortham mills had 
mortice wheels, the first-named having the shanks of 
the cogs dovetailed and held by wedges driven between 
them, as shown in Fig. 7, herewith. Brettenham, 
Great Bricett and Great Thurlow mills have solid 
wooden wheels. Freckenham has a clasp-arm “ trundle 
wheel,” with upright staves instead of cogs, forming a 
erude face gear typical of marsh-mill practice and 
indicating the probable origin of the mill. At Great 
Bricett, a wheel from the old post mill, which stood 
on the same site, has been used. This, which is illus- | 
trated in Fig. 6, on this page, has a few spur cogs still 
in place and a row of sawn-off bevel cogs below them, 
while fixed to the lower face of the boss is a friction ring 
to drive the sack hoist. The diameters of wallowers 
vary from about 2 ft. 9 in. to 3 tt. 9 in., and the ratio of 
the drive to the brake wheel is usually just less than 2: 1. 

The upright shafts pass down the centre of the mill, | 
and transmit the drive from the brake wheel through the 
wallower at the top, to the stones, machines, and sack 
hoist, through the great spur wheel and other wheels 
mounted on the shaft. Some shafts are of wood, others 
of iron, and a few are of both wood and iron. Those of 
wood are usually of oak or pine and vary from 13 in. 
square at Brettenham to 18 in. square at Bardwell, 
and from 13 in. octagon at Bradfield St. George to 
16 in. octagon at Great Thurlow—-the last-named being 
of elm. Shafts are mainly of one piece, but that at | 
Palgrave was in three, with couplings and journals on 
the second and third floors; while that at Dalham is 
in two pieces, the lower 18 in. diameter and the upper, | 
15 in. octagon. Iron shafts range from 4 in. square at | 
Peasenhall and 4} in. octagon at Crowfield to the large | 
16-sided shaft at Bramfield, 11 in. across the flats. | 
Round shafts range from 5 in. in diameter at Bretten- | 
ham to 8 in. in diameter at Buxhall. Occasionally a| 
shaft is of both wood and iron and is then termed a} 
“ graft”’ shaft. The three noted were at Alderton, | 
Wangford and Wortham. At Alderton, the shaft is of 
wood, 15 in. diameter, up to the dust floor, and there- | 
after a short length of iron shaft on which the wallower 
is mounted: is coupled to the lower portion with a dog | 
clutch. The shaft at Wangford was of iron as far as | 
the second floor and of pine above. The top journal 
ot the shaft ran in an iron bearing without brasses, and 
the wallower could be swung out of gear, if it was neces- 
sary to drive the mill by engine, by removing the plate 
which acted as the cap of the bearing. At Wortham, 
there is a three-piece shaft constructed of wood at the 
top and bottom and of iron in the middle ; the bottom 
section is older than the mill itself. 

The thrust bearing of an upright shaft is usually 
carried in a cast-iron housing known as a “ bridging | 
box’ mounted on a horizontal beam known as the 
‘“ sprattle.”” The bridging box is square, with four 

| setting-up screws, to enable the thrust bearing, which 
is in the form of a cylindrical brass cap, to be set so 
that the shaft may run truly upright. At Dalham, 
'there is no bridging box; instead, the thrust bearing 
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is let right into the sprattle, which could be adjusted 
by means of wedges in the mortices in the two beams 
that support it. This is the method that was in use 
before the introduction of the bridging box. 

Great spur wheels are mounted at the lower end of 
the upright shaft and drive the stones through pinions 
known as “stone nuts.’’ There are approximately 
equal numbers of wood and iron wheels in the mills 
under consideration, those of wood being of clasp-arm 
construction with the exception of that at Great 
Thurlow, which is solid. The majority have wooden 
cogs. Iron wheels have six or eight T-arms and in 
numbers are about equally divided betwéen all-iron 
and mortice wheels. The pitch of the cogs varies 
between 2 in. and 3 in., and at Buttrum’s mill, Wood- 
bridge, the shanks are dovetailed and wedged. The 
diameter: of the wheels varies between 6 ft. 6 in. at 
Great Thurlow and 10 ft. 6 in. at Newmarket and they 
are hung on the upright shaft with keys. 

The stone nut is a spur pinion and is the final gear 
in the drive to the stones. Approximately half are 
iron mortice wheels, the remainder being almost 
equally divided between all iron and all wood. At 
Brettenham, the nuts are exceptional in that the 
shanks of the cogs are split and wedged. Overdriven 
or “ overdrift ” have the nuts mounted on 
vertical spindles known as “‘ quants”; in the case of 
“** underdrift * the nuts are mounted on the 
stone spindles which carry the “ runner stones.”’ At 
Palgrave, where the stones were underdrift, the thrust 
pads for the stone spindles were Boulton copper 
pennies. 

The usual method of throwing the nuts out of gear 
with the great spur wheel in the case of overdrift 
stones is to remove the cap of the top bearing and 
swing the quant to one side. In the case of underdrift 
stones this cannot be done, and more than half are 
mounted on a taper on the stone spindle and raised up 
out of gear, the method most favoured being by means 
of a rack and pinion. A screw operating a ring below 
the nut was used at Newmarket and Stanton mills ; at 
Freckenham and Peasenhall mills a pivoted forked 
lever was employed ; and at Haverhill two nuts were 
raised by screws operating forked levers and two 
by twin screws independently operated by hand. At 
Lound a “ rigger” is used, consisting of two straps 
attached to the nut with hooks. They pass upwards 
to a spindle and are wound up on to it by pulling a 
cord wound round on a pulley on this spindle, and the 
nut is thereby raised. There is a similar arrangement 
at Freckneham on one nut, but chains take the place 
ot hooks and straps. At Great Thurlow a rigger raises 
the rim of one nut off the arms and at Barnham two 
iron nuts have dovetailed segments held in place with 
pins so that the segments can be removed when 
necessary. 

Approximately half the mills have two pairs of 
stones and the remainder have either three or four in 
about equal proportions, though Buxhall had five pairs 
and at Rattlesden, a large tower mill which stood on 
the site of the present roller mill, had no less than 
six pairs of stones. The majority of the stones are 
underdritt ; at Alderton they were overdrift by wind 


stones 


stones, 


























JAN. 22, 1943. 








E 


NGINEERING. 








SUFFOLK WINDMILLS. 





Fie. 8. 


. a, Ys , . 
? 

; ' . j 

/ ; 
am ee ae a ap 


- t% 


= weer i) vee 





Fie. 10. 

and underdrift by steam. French stones are almost 
universal, only a few Peak and composition stones 
being used. Sizes vary from a pair 3 ft. 6 in. in diameter 
at Pakenham, driven from an internal segment gear 
on the great spur wheel, to a 4 ft. 6 in. diameter pair 
at Great Thurlow, the top or “ runner stone ” of which 
weighs a ton. Alderton, Brettenham and Dalham 
mills have the stones mounted on hursts on the stone 
floor, with the driving gear enclosed inside the hursts 
as in a water mill. 

Bell alarms, to warn the miller that the grain in 
the hoppers is running low, have been removed in 
many cases. Those remaining are operated by the 
‘“*damsel,’’ which vibrates the shoe in the case of 
underdrift stones, or by the quant in the case of over- 
drift stones. Cranes to raise and turn the runner 
stone for stone-dressing are to be found at Chattisham, 
Debenham, Haverhill and Rattlesden mills. These 


are all of iron and have a screwed boss in the half- | 


round bail in which the stone is lifted, turned and 
swung across. Great Thurlow has a swivelling post 
with a rope, snatch block and lewis bolt, and Dalham 
has a more complicated arrangement consisting of a 
winch with a wooden bollard, in which are holes for 
the operating bar. The rope passes over two wooden 
pulleys in the ceiling and down to the stone, and no 
gearing is interposed. 

The governors to regulate the grinding are usually 
locally made and of the two-armed centrifugal type, 
though there is a modern factory-made pair at Lound 
and a four-armed pair at Waterloo Mill, Bramfield. 
The majority control one pair of stones only. Drives 
are usually by belt from a pulley on the stone spindle, 
great spur wheel or upright shaft; but at Great 


tery 
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on triple-ribbed cast-iron bridge trees. At Great 

Thurlow, one pair of governors is mounted on an 
extension of the damsel above the stones: a most 
unusual, if not unique, arrangement. 

Sack hoists, to raise the sacks of grain up to the bin 
floor, are invariably driven by a slack belt, which is 
tightened when the hoist is used. In almost all cases, 
the sole piece carrying one of the bearings of the upper 
belt pulley and chain drum is pivoted at one end. 
By raising the other end by means of the “ sack cord ” 
and a multiplying gear, the drive is taken up and the 
sack chain wound up on to the drum. At Lound, 
however, the sack cord operates a jockey pulley, which 
tensions the belt, a practice typical of Norfolk. About 
half the initial drives to sack hoists are from an inde- 
pendent upturned bevel gear on the upright shaft. 
| On the third floor at Wortham, on the section of the 
| upright shaft which is older than the mill, there is an 
upturned compass-arm wheel with six stop-chamfered 
arms, a construction very seldom met with in windmill 
gearing; a photograph showing this is reproduced in 
Fig. 8. Redisham and Tricker’s mill, Woodbridge, 
had upturned iron bevel rings mounted on top of the 
great spur wheels, and Haverhill and Wangford mills 
had inverted rings on the underside. Peasenhall has 
an iron mortice bevel wheel on the upright shaft, with 
the shanks of the cogs dovetailed and wedged up. This 
replaces an upturned wooden bevel friction ring on the 
upright shaft. 

About half the mills examined had “ bolters”’ or 
‘“‘ wire machines ” for separating bran from flour; that 
at Haverhill is shown in Fig. 11. Rather fewer had oat- 
crushers ; before their advent the same pair of stones 
was used for wheat and oats alike, the stones having to 
be cleaned at each change-over. Chattisham and Wang- 











Bricett there is a spur wheel drive from the bottom ot 
the upright shaft, and, at Pakenham, chain drives 
from the stone spindles, the governors being supported | 


ford mills had grindstones, and Haverhill had a smutter 
for removing smut from wheat. The final drive in all 
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| cases is by belt, the initial drives being from bevel- 


driven sack-hoist drives or similar independent drives 
from upright shafts, or from gear rings attached to 
great spur wheels. In the last-named category, 
Bardwell, Great Bricett and Buxhall mills have in- 
verted iron bevel rings and Great Bricett has, in 
addition, a spur ring with the cogs sawn off, as shown 
in Fig. 10. There is an inverted mortice bevel ring 
at Kedington and an inverted wooden ring with 
segment teeth at Bramfield. At Pakenham, wooden 
bevel cogs are morticed into the top face of the great 
spur wheel, shown in Fig. 9, and inverted wooden- 
face gear rings are bolted to the great spur wheels 
at Bradfield St. George and Brettenham mills. The 
bolter on the ground floor at Freckenham is driven 
by an upturned clasp-arm bevel wheel on the up- 
right shaft on the first floor, and then down by 
belt, and is regulated by a governor driven by 
belt from a very large pulley below the great spur 
wheel. At Bardwell, the wire machine is driven by a 
half-twist belt from a pulley at the base of the upright 
shaft on the first floor: then by a horizontal shaft 
with an iron worm driving a worm wheel on an in- 
clined wooden shaft, from which the drive is taken to 
a countershaft in the ceiling of the ground floor. 
Auxiliary power is often used to drive stones and 
machines in a separate building, but when it is applied 
to the windmill itself, a pulley outside the body of the 
mill, connected to the engine by belt, is the most usual 
primary drive. The final drive at Alderton, Chattis- 
ham, Gazeley and Peasenhall mills was a separate bevel 
wheel on the upright shaft. Bradfield St. George and 
Wangford mills made use of the inverted bevel ring 
on the great spur wheel, while at Great Thurlow a ring 
of bevel cogs was morticed into the lower face of the 
solid wooden great spur wheel. At Crowfield, Redisham 
and Buttrum’s mill, Woodbridge, the drive was taken 
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through a pair of mitre wheels to a pinion which drove 
the great spur wheel. At Bardwell, a similar arrange- 
ment was used, driven through bevels in a pit below the 
ground floor; the cast-iron pinion is mounted on feathers 
on an iron shaft with a square thread just below and a 
screwed collar was used to raise the pinion out of gear. 

The earliest tower mill in Suffolk is that represented 
in a stained-glass window of the south chapel of Stoke- 
by-Clare Church. It bears a marked resemblance to 
mills still to be seen in La Mancha, Spain, and appears 
to be Sixteenth-Century and 6§ secular origin. The 
oldest dated mills were Palgrave, rebuilt in 1803, and 
Brettenham, built in the same year. Great Thurlow 
may be older than either, as it bears the date 1807 in 
the left-hand door jamb and is said to have come from 
Slough Buckinghamshire. The gearing bears this 
out in that it follows neither Suffolk nor Cambridge- 
shire practice. The mill stopped work in 1915. The 
latest mill to be built in Suffolk is probably Chattisham, 
said to have been built in the same year as the mill 
house, which is dated 1867. Drinkstone mill is built 
on the site of a horse mill of which the remains still 
exist in the form of the brick-built lower portion of the 
tower. The horse gear drove two pairs of stones, one on 
either side of the mill. Brettenham, Great Bricett, 
Buxhall, Debenham and Haverhill mills are all built 
on the sites of post mills, and Barnham mill was built 
in 1821 close to the site of one. Great Bricett was 
built in 1851, was damaged by the Colchester earth- 
quake in 1884, and was last worked. by wind in 1912. 
It incorporates the wallower, great spur wheel and 
probably the brake wheel from the old post mill. The 
upright shaft is the old windshaft of the post mill and 
the beams supporting the stone floor are the stringers 
of the post- ladder. Debenham mill, which bears 
the inscription “ C.C. 1839,” was built on the site of 
a post mill, which turned over when it was being 
heightened. The cap was blown off during the first 
German war when the mill was Government-controlled, 
and the mill was reinstated in 1920 with sails, stocks, 
windshaft brakewheel, brake and wallower from 
Preston tower-mill. Buxhall tower-mill, which was 
worked by wind until 1929, was built in 1860 on the 
foundations of a smock mill which was itself built on 
the site of a post mill in 1815. Buttrum’s mill, Wood- 
bridge, last worked on October 11, 1928, was built in 
1816-17. 





CATALOGUES. 


Technical Books.—We have received from Messrs. W. 
and G. Foyle, Limited, 119-125, Charing Cross-road, 
London, W.C.2, a copy of their catalogue of new and 
secondhand books on some 450 subjects coming under 
the general heading of “‘ Technical and Applied Science.” 
Inquiries for the catalogue should be addressed to 
Department 7. 


Running Centres for Machine Tools.—Messrs. Thos. 
Firth and John Brown, Limited, Sheffield, have issued a 
brochure describing their taper-roller bearing and ball 
bearing running centres which they state should always 
be used with Firth-Brown carbide tools. The data pro- 
vided include dimensions, maximum allowable loads, 
types of lubricant recommended and working instruc- 
tions. 


Portable Fire Extinguishers.—We have received from 
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AGRICULTURAL MACHINERY. 


546,908. Thatch Sewing Machine. Russell’s (Kirby 
Moorside), Limited, of Kirby Moorside, Yorks, The Harvest 
Saver and Implement Company, Limited, of London, 
G. A. Abraham, of London, and G. E. Russell, of Kirby 
Moorside. (8 Figs.) January 31, 1941.—The machine 
is of the general type in which the straw is formed into 
@ yealm and fed past two or more needles, each forming 
a row of stitching at the appropriate distance apart 
and a predetermined distance from one end of the 
straw, a hook moving forward beside the needle to 
engage the string, and, as it recedes, to leave a loop 
through which the needle rises on its next stroke. An 
upper shaft carries an eccentric the rod of which operates 





a ratchet by which the shaft 9 is intermittently rotated, 
driving the yealm-feeding chains 10. A chain connects 
the shaft 9 to a shaft 20 so that upper yealm pressure 
members 21 are also intermittently retated. The upper 
shaft also carries a crank which oscillates a lever and the 
lever reciprocates the needle carrier 23 up and down. 
A rocking lever in the needle-carrier drive is fixed to a 
shaft 24, by which the hooks 25 are operated. The needle 
carrier 23 is guided upon a square guide 27. The twine 28 
is carried between corrugated tensioning rollers 30 and 
is then carried under an adjustable pressure plate 32. 
This plate aids the formation of a definite loop in the 
twine. A small spring secured between the two pivoted 
parts of the hook gives a certain resilience to the hook 
action and improves the certainty and ease of stitch 
formation with twine of somewhat variable quality 





Messrs. George Angus and Company, Limited, Newcastle- 
upon-Tyne, a catalogue of the soda-acid, foam, and car- 
bon-tetrachloride fire extinguishers made by them. The 
utility of the leaflet is increased by separate sections dis- 
tinguishing clearly what types of fire the extinguishers 
can deal with and what types no chemical apparatus can 
handle. Recommendations are made for other methods 
of extinguishing these latter types of fire. 


T Equipment.—Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have sent us a 
descriptive list of their distribution and terminal boxes 
for telephone systems, which have been designed to 
provide flexibility when changes in layout are necessary. 
Details to assist in determining the size of box needed to 
accommodate any number and size of sealing chambers 
are given in this list, which covers a range of boxes up 
to a maximum of 320 terminals or 160 links. 


Duat Fans.—A 44-page catalogue of “ Sirocco ”’ dust 
fans has been received from Messrs. Davidson and Com- 
pany, Limited, Belfast. The fans, which are illustrated 
in detail, differ from ventilating fans in that they are 
constructed to handle such diverse dusts as the relatively 
heavy fines from sugar, tea and tobacco, the light “ fluff” 
from textiles, or the bulkier shavings and sawdust. A 
concentration of 1 Ib. of dust in 3 Ib. of air can be passed 
through the fans. The catalogue gives sketches of the 
different types of fan available, sufficiently fully dimen- 
sioned to enable a lay-out to be planned, weights, typical 
efficiency curves, curves and charts from which the out- 
put under any set of conditions can be determined, and 
full specifications. 





| between the extension 42 and aroller 44 mounted on the 


and sometimes at fairly considerable tension. (Accepted 
August 5, 1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

547,126. Billet-Shearing Machine. Davy and United 
Engineering Company, Limited, of Sheffield, and J. S. 
Mayne, of Sheffield. (6 Figs.) August 21, 1941.—The 
machine is used for shearing hot or cold metal billets and 
is of the open-sided type in which the main frame and 
driving mechanism are all on one side of the axis of the 
billet to be sheared. The main frame of the machine 
carries the slideways for the upper and lower clearing 
heads 13, 14 to which the shearing knives are bolted. 
Pads behind the knives protect the heads from damage. 
Upper and lower levers 20 and 21 rock on central pivots 
22 and 23 which are connected together by tension links 
24. Semi-cylindrical pressure blocks 25 and 26 are 
bedded in correspondingly shaped seats secured to the 
upper and lower heads respectively. The outer end of 
the upper lever 20 is pinned to a connecting rod connected 
with the crank pin of a crankshaft 32 driven by a con- 
tinuously running flywheel and double reduction gear 
through an electrically operated clutch. For correct 
working of the machine, a partial balancing effect, to 
counteract the effect of the weight of the moving parts, is 
afforded by a pair of hydraulic cylinders 38 (Fig. 2) 
mounted on the main frame, the rams of which raise a 
cross beam which, in turn, tends to lift the upper shearing 
head 13. The upper shearing head is extended behind 
the knife parallel to the line of feed of the billet to be 
sheared in order to clamp the billet firmly in position, 


main frame. This ensures that the cut is made per- 
pendicular to the axis of the billet. The action of the 
machine is as follows: The billet is run into position 
between the knives, the moving parts of the machine 
being at rest and supported partly by the hydraulic 
balancing system and partly by a stop plate on the base 
of the frame on which the lower lever 21 rests. At the 
commencement of the operating cycle, the connecting roid 
turns the upper lever 20 about its pivot pin 22 and the 








upper head 13 descends, water returning from the balance 
cylinders 38 to the pressure system. The downward 
travel of the head continues until its extension makes 
contact with the billet and clamps it firmly against the 
roller 44. At this point, the upper rocking lever 20 is 
prevented from further rotation about the pivot pin 22, 
but as the crankshaft continues to rotate the pressure 











block 25 becomes the fulcrum and the links 24 then raise 
the lower lever 21. This causes the lower shearing head 
14 to rise, so that the cut is now made by the upward 
travel of the lower knife. (Accepted August 17, 1942.) 


MISCELLANEOUS. 


547,007. Projector for Checking Dimensions. Hoover 
Limited, of Perivale, and A. H. Thomas, of London. 
(3 Figs.) February 7, 1941.—The object of the inven 
tion is to provide a simple, self-contained optical pro- 
jector requiring no skill in operation and capable of 
being used to check within fine limits the dimensions of 
articles of very different kinds and sizes. The general- 
purpose apparatus shown diagrammatically consists of 
a work table A below which is an inclined translucent 
viewing screen B. Above the table is a projecting system 
consisting of a lamp C', a céndenser C*, a lens C*, and a 
prism C*. An adjustable rod D carries at its upper end 
a stylus D' and can slide freely so that the tip normally 
coincides with the optical axis of the projector. The 
rod is raised against the action of a spring by a hand lever. 
The vertices! position of the table A can be adjusted and 
the table locked in position. It is set by means of a master 
component so that when the lower end of the rod engages 
the upper surface of the component, the stylus exactly 
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coincides with the optical axis of the projector. In this 








way the enlarged image of the stylus is reflected by a 
mirror on to the screen B. This screen bears above and 
below the centre line limit marks, so that the operator can 
see whether the article; under examination is within 
these limits. If the table has two or more supporting 
surfaces on different levels, the width and the height, say, 
of an article can be successively measured by transferring 
the article from one part of the table to the other and then 
moving the table below the measuring rod. The limit 
marks are easily ruled on the screen by successively 
placing upon the table the two masters representing the 
upper and lower limits and by ruling the line to cut the 
point of the projected image of the stylus. Without any 
change in the apparatus, and merely by erasing the marks 
from the sereen and making fresh ones from another pair 
of masters, exactly the same device can be employed 
for a totally different component. Relatively small and 
cheap optical elements can be used and the use of delicate 
mechanism or instruments is avoided, so that an untrained 
operator is able to use the apparatus with speed and 
accuracy. (Accepted August 10, 1942.) 
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METHOD OF RECORDING 
MACRO-STRUCTURES. 


By G. A. CoTTeELt. 
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from that to be found in an ordinary photographic | 
negative. This suggested the possibility that if a | 
contact ink impression were made on to a trans- 
parent support, this might be used as a negative for | 
the production of a positive print on sensitised | 





cernible has increased substantially in comparison 
with the ordinary contact ink print. This increase 


|in observable detail is to be attributed partly to 


magnification, but an important factor is that the 
transparent material on which the negative ink 











paper. Experiment showed the method to be quite 
structure of a specimen, it is frequently desirable, | practicable ;* in fact, once the initial difficulties had 
and sometimes essential, to make use of an illustra- | been overcome and some experience gained in the 
tion. The most accurate and generally useful form | production of satisfactory negative impressions, it 
of illustration is a photograph, but to produce this | 
usually involves a special set-up of photographic | 
apparatus, there is the attendant difficulty of | 
adequate illumination of the surface to be repro- | 
duced, and the expenditure of time and energy may 
be considerable before a satisfactory print is| 
obtained. A sulphur print, which can be prepared | 
with a minimum of trouble, sometimes serves the 
required purpose, but its range of usefulness in this 
direction is limited. The contact ink print, pro- 
duced by etching the surface of the specimen with a 
reagent produeing a pronounced relief effect, apply- 
ing printers’ ink by means of a roller and pressing 
the surface into contact with a sheet of white paper, 


WHEN describing some feature of the macro- 
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proved to be comparatively straightforward. The 
positive prints were produced by projection with the 
aid of a photographic enlarger, and it was found that, 
| providing the negative contained sufficient detail, 
magnification up to six diameters was practicable. 

Some examples of the illustrations produced in 
|the manner described are shown in Figs. | to 6, 
|on this page and on page 82. For comparison 
purposes, an ordinary contact ink print, made on 
glossy art paper, is reproduced in Fig. 1, the speci- 
| men being a cross section through a shaft which had 
would convey a pictorial as well as a diagrammatic | failed in service. The main features of the macro- | 
view of a macro-structure, and desiring to avoid, | structure are shown fairly well, and it is obvious 
if possible, the time and trouble associated with| that an old keyway has been filled in, and the | 
photography, the writer decided to carry out some | periphery of the shaft built up by welding. ‘Fig. 2 
experimental work, and the outcome has been the | is a positive projection print of the surface produced 
development of a method of reproducing macro-| by means of an ink impression negative, the magni- 
structures, which, so far as he has been able to| fication of three diameters being obtained when 
ascertain, has not been used before and seems to be | printing. Not only are the main features, including | 
of sufficient general interest to merit publication. | the thermally disturbed areas in the parent metal, | 
Examination of a contact ink print under low | revealed clearly, but the amount of fine detail* dis- | 
magnification shows that it is composed of innumer- | ; 
able small dots and patches of ink of varying size| * It should be noted that some of the fine detail has | 
and degree of d‘spersion, a structure not dissimilar ' been lost unavoidably in reproduction.—Eb., E. 


is invaluable for many purposes and can be produced 
fairly rapidly without the aid of elaborate apparatus. 
Its sphere of usefulness, is however, rather limited, 
as it is a “‘ negative,”’ and requires to be interpreted 
as such; consequently if the individual viewing it 
is not aware of the manner in which it was produced, 
the impression conveyed may differ appreciably 
from that intended. A further important dis- 
advantage is that such a print cannot be produced 
in a magnified form without the aid of photography. 

Having a need for a form of illustration which 


sary. 


| 


| 
| 


|degrees of fineness. 


|impression is made is capable of recording much 
| finer detail than is glossy art paper. In addition 
| to revealing all the features to be found in an ordin- 
| ary contact ink print on paper, this type of illustra- 
tion, being a positive, also conveys a picture of the 
surface which is not far removed from that to be 
obtained by viewing the actual specimen. 

Little comment is called for in the case of the 
remainder of the illustrations, which have been 
| included to show the result of applying the method 

to specimens of different types. Fig. 3 is a section 
through part of a cracked countersunk rivet removed 
from a boiler, and it will be noted that the flow of 
metal which occurred during riveting is clearly 
indicated. A section through a partially completed 
weld, shown ing Fig. 4, page 82, reveals the manner 
in which the weld has been built up and the extent of 
the thermal disturbance of the parent metal, while 
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the columnar structure of the unrefined top run of 


| weld metal is unmistakable. Fig. 5 shows a longi- 

tudinal section through an all-weld metal tensile test 

piece ; the runs of weld metal are clearly defined, and 

it is interesting to note the position and extent of 
|the cracks which occurred when the specimen 
| was stressed. A cross section through a case- 
| hardened 3 per cent. nickel steel bar is shown in 
| Fig. 6, the depth of the carburised case being 
| clearly indicated. 

It seems reasonable to assert that the method 
|can be applied successfully to any material which 
| can be etched so as to produce a relief effect sufficient 
| to enable a satisfactory negative ink impression to 
| be obtained, and the resulting illustration appears 
to be suitable for use in many cases where a photo- 
graph would formerly have been considered neces- 
The technique adopted in the preparation of 
the above-mentioned illustrations, which is doubtless 
capable of considerable improvement, will now be 
described. It has been found advisable to proceed 
with the preparation of a specimen as if it were 
intended for microscopic examination, the surface 
being rubbed down on abrasive papers of increasing 
As any latent scratches or 
disturbed areas resulting from cutting operations 
will tend to be deepened by the etching reagent 
used, they should be eliminated prior to etching. 
In general, a surface finish on No. 0 abrasive 
paper will be found to be adequate for most pur- 
poses. When a satisfactory surface finish has been 
obtained, the specimen should be thoroughly 
washed with soap and water, rinsed and dried. If 
a sulphur print is taken at this stage, thorough 
washing of the specimen immediately afterwards 
is essential. The etching reagent for steel which 
has proved most satisfactory up to the present is 
that described by Humfrey,* and is a solution of 
copper-ammonium-chloride acidified by the addi- 


* J. C. W. Humfrey. ** Macro-Etching and Macro- 
Printing.”” Jl. Iron and Steel Inst., vol. 1, 1919. 
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tion of hydrochloric acid. This reagent deposits a 
film of copper on the specimen, a film which is 
strongly adherent when deposited from the acidified 
solution but non-adherent in the case of the neutral 
solution ; consequently it is essential to commence 
etching operations with the latter and to change 
over to the former only after a satisfactory non- 
adherent film has been obtained. The neutral 
solution is made by dissolving 120 grams of copper- 
ammonium-chloride in 1,000 ccs. of water; the most 
generally useful acidified solution is obtained by the 
addition of about 5 per cent. of concentrated hydro- 
chlorie acid, but the optimum quantity, which is 
not critical, varies with different steels and is best 
found by experiment. 

Of the various methods of using this reagent which 
have been tried, the following has so far given the 
best results: The surface of the specimen is rubbed 
fairly vigorously with a tuft of cotton wool which 
has been dipped in the neutral solution, and when 
it is observed that the surface has been evenly 
wetted and attack has commenced, the specimen 
is immersed face downwards in the neutral solution 
for a few seconds; it is then removed, rinsed in 
water and the copper film rubbed off with cotton 
wool with the object of ascertaining if it is non- 
adherent. If the film comes away easily, the speci- 
men may be re-immersed in the neutral solution for 
about half a minute and then transferred without 
rinsing to the acid solution, but if it shows any 
signs of adhering strongly the specimen will require 
re-facing on No. 0 paper until all trace of the 
adhering copper has been removed, after which 


it should be thoroughly washed in soap and water | 


and then treated again with the neutral solution as 
outlined above, being transferred to the acid solu- 
tion only when the film is found to be non-adherent. 
Prolonged etching in the neutral solution is inad- 
visable, as it is apt to produce considerable differ- 
ences in the general level of the surface; weld 
metal, for instance, will sometimes be left standing 
in strong relief from the parent metal, and this 
renders subsequent ink printing rather difficult. 
As soon as an even, non-adherent, copper film has 
been obtained by immersion in the neutral solution, 
therefore, the etching should be carried on in the 
acid solution. The period of etching in the latter 
varies somewhat but generally lies within the limits 
of one-quarter to three-quarters of an hour. A 
fairly reliable guide to the depth of the etch may be 
obtained from the appearance of the copper deposit ; 
when the surface of this shows a pronounced rough- 
ened appearance, etching has probably gone far | 
enough. 

After removal from the etching solution, the 
held under running water and the 


specimen is 


copper film removed with the aid of cotton wool. 
It should then be dried thoroughly and a trial ink 
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impression taken. If the impression shows the 
depth of etch to be insufficient, the specimen must 
be washed thoroughly in benzine or some similar 
solvent to remove the ink, and then thoroughly 
cleansed with soap and water, after which it should 
be subjected to the full etching procedure already 
described. It should be noted that unless all 
traces of the ink are removed the copper deposited 
from the neutral solution is liable to be adherent. 
The deep etch frequently carried out when preparing 
a specimen for ordinary contact ink printing on 
paper, as used in the case of Fig. 1, is unsuitable for 
the method herein described, as it results in the loss 
of much of the fine detail which is essential to the 
production of a satisfactory magnified positive print. 

Of the various materials tried as the medium on 
which to make the negative impression, ordinary 
Cellophane has so far proved to be the most suitable. 
It was soon found that, when making 4n ink impres- 
sion on to Cellophane, much finer detail could be 


recorded than was possible when printing on to| 


glossy art paper. This seems to be due to the com- 
bined effect of the smooth surface and elasticity of 
Cellophane ; the smooth surface enables fine detail 
to be recorded and the elasticity permits the Cello- 
phane to conform closely to the minute irregularities 
of the specimen surface so that it “‘ picks up” the 
fine detail. In printing on to Cellophane the degree 
of resilience of the backing pad behind the Cello- 
phane is of importance. If the pad is too soft, the 
intensity of pressure at the centre of the specimen 
may be insufficient and that at the edges too great, 
while a pad which is too hard will result in a satis- 
factory central impression but at the edges of the 
specimen it will be deficient, as these are always 
rounded off to some extent during preparation. A 
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backing pad made up as follows has been found to 

| be reasonably satisfactory :—An ordinary writing 
| block about $ in. thick is laid on a flat surface and 
| in between the leaves of this is placed a sheet of thin 
| brass; by varying the position of the brass sheet 
within the block, the resilience can be controlled to 
| quite an appreciable extent. On top of the block 
|is placed a sheet of smooth soft rubber about 
0-020 in. in thickness. Some such elastic grainless 
| material immediately behind the Cellophane seems 
to be essential @if paper alone is used, then the 
| fibrous structure of this interferes with satisfactory 
| printing. 

Inking of the specimen surface requires consider- 
| able care, as the amount of ink is rather critical if 
| the best result is to be obtained. A small quantity 
| of printers’ ink is placed on an inking plate, which 
| may be a large white tile or a sheet of glass laid on 
| white paper, and distributed evenly over the plate 
| by means of a special composition roller such as is 
| used by printers. Even distribution of the ink is 
| essential. A rough guide to the correct ink film 
thickness may be obtained from the appearance of 
| the film on the plate ; this should appear very dark 

grey and not dead black. The specimen is best 
‘inked by running the roller across the surface 
several times, each in a different direction. In 
making the ink impression, a sheet of Cellophane, 
which should be a little larger than the specimen, is 
| placed on the rubber-covered backing pad previously 
described, and the specimen, after inking, is laid 
| carefully thereon face downwards and pressure 
| applied by means of a screw clamp or other suitable 
means. The pressure required is considerable. It 
has been found advantageous to interpose between 
the clamp and the specimen a small piece of semi- 
hard rubber, which should be placed approximately 
at the centre of pressure of the surface ; this assists 
in obtaining an even pressure distribution over the 
| whole surface. An approximate guide to the correct 
| pressure is to be obtained by observing the Cello- 
phane margin which projects beyond the syec'men, 
as this will crinkle slightly when the required 
pressure has been attained. 

After the pressure has been removed, the speci- 
men may be picked up, and it will be found that the 
Cellophane adheres to it. The specimen should 
then be inverted without disturbing the Cellophane, 
so that the ink impression may be examined through 
the latter. If it shows in varying shades of grey, 
the print may be satisfactory, and the Cellophane 
may be peeled off carefully and the impression 
examined by transmitted light. If, however, there 
are any areas showing dead black, then either the 
specimen has been over-inked or insufficiently 
etched, and the print should be discarded as the 
black areas will show spurious effects. If the print 
is discarded for this reason, then the specimen 
should be washed in benzine and dried; before 
re-inking, the amount of ink adhering to the roller 
should be reduced by removing some of the ink 

















29, 1943. 


. 


JAN. 


re-distributing 
If the print 


from the inking plate and 
emainder by means of the roller. 


till reveals black areas when examined through the 
ellophane, it is probable that the specimen requires 
Faint impressions on 
Cellophane showing extremely fine detail can be 
produced by using very little ink, but these lack | 
ufficient density to give satisfactory prints on to} 


to be more deeply etched. 


sensitised paper. 
negative impression of maximum density without 
logging up the fine structure. 


The illustrations which accompany this article 


have been projection printed with the aid of an 
ordinary vertical enlarger, such as is used for 
photographic work. During the early experiments 
some difficulty was experienced in holding the 
Cellophane flat during printing. The easiest way 
seemed to be to sandwich it between two sheets of 
glass, but owing to the non-absorbent nature of 
Cellophane the ink takes several days to dry and 
as many more to harden ; consequently, the impres- 
sion is easily smudged. It was found, however, that 
if the surface of a sheet of glass was thoroughly 
cleaned, the Cellophane would adhere to it quite 
firmly without the use of an adhesive. The proce- 
dure now adopted is to place the Cellophane, ink 
impression upwards, on a sheet of clean glass and 
to press one corner only into contact with the 
glass; the Cellophane is then gently stretched flat 
without touching the ink impression and the 
remaining corners and then the sides pressed into 
contact with the glass. Owing to the fact that the 
central part has been distorted slightly during 
printing, it will not lie quite flat, but any slight 


unevenness may be ignored as the heat from the | 


enlarging lamp causes the Cellophane to contract 
slightly, thus placing the central part under a 
slight tension which removes any minor irregu- 
larities. It may be peeled off the glass subse- 
quently without difficulty. It should be noted 
that the Cellophane should not be préssed into con- 
tact with the glass anywhere within the area which 
will form the projected image, otherwise faint 
irregular markings will make their appearance in 
the print. 

The production of the positive prints calls for 
little comment, as the observance of the ordinary 
photographic technique is all that is necessary. As 
the Cellophane negative impressions are generally 
thin,” a bromide paper of the hard contrast type 
has been found to be the most useful, and the use 
of a contrast developer is undoubtedly advantageous. 
In conclusion, a word may be added on the subject 
of dust. For some time after printing, the ink 
impression on the Cellophane remains tacky, and 
if any dust particles or fluff should alight thereon 
it is almost impossible to remove them without 
injury to the impression. 
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Modern Oil Engine Practice. Edited 
London : George Newnes, Limited. 
THE wording of the title page of this compendium 
reflects the considerations which gave rise to its 
compilation, for the sub-title describes it as ‘* deal- 
ing with Principles and Construction, Operation, 
Maintenance and Servicing of the Leading Types 
of Stationary, Marine and Automobile Diesel 
Engines, with notes on Rail Traction and Aero 
Diesel Practice.” It contains, to this end, con- 
tributions from five engineers whose names are 
well known in connection with certain British 
internal-combustion engine manufacturing firms. 
References in the preface denote also that the editor 
has been indebted to no fewer than 37 engine 
makers and, as there stated, he is able to claim 
that ‘*‘ owing to this valuable co-operation we have 
been able to produce what we believe will prove to 
be a comprehensive reference book for all who are 
interested in the manufacture, installation and use 
of compression ignition engines.’ There is no 
doubt that the editor is indebted to all those men- 
tioned, for otherwise his idea could not have had 
fruitful results, but the result is not altogether 
satisfying. Excluding the advertisements, there 
are 636 pages, of which more than 50 per cent. 


the 


The aim should be to produce a | 
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are taken up with reproductions of various makers’ | 


instruction books concerning ene or other of their | 
Unfortunately, this leads to recapitulation 
| of the same theme, in much the same words, over 
For example, the characteristics 


| types. 
land over again. 
of suitable fuel oil, based primarily on the B.S.I. 
specification, appear six times and only one is an 
up-to-date reference on “ Pool’”’ oils, all the five 
others being pre-war. 

Similarly, the use of a micrometer gauge for 
testing crankshaft alignment is mentioned no 
| fewer than four times in various sections, and while, 
| in one reference, the danger point is given as 0-001 in. 
| divergence, the others state that twice this amount 
|is within the safety limit. There are numerous 
| references dealing with routine inspections and 
| adjustments, equally conspicuous for their resem- 
|blances. The object in view in collecting such 
data—obviously for the information of the rela- 
tively uninformed—would have been better served 
if the excerpts had been efficiently correlated by 
an experienced hand. It is noticeable that several 
types of engines are fully described, although they 
are not now on the market—for example, those of 
the Petter hyphenated ranges such as Petter- 
Fielding, Petter-Bates, and Petter-Atomic. Robey 
and Brotherhood engines, also, we understand, 
are not being made during the present crisis. There 
is an obvious error in the caption under Fig. 5, on 
page 164, where the word “ lighter ” is used instead 
of ** higher.” 

In some of the sections in the earlier parts of the 
book, the name of the specialist writer is given and, 
in each case, the peculiarities of a design pertaining 
to the manufacturing firm on whose staff he serves 
are effectively and usefully described. There is little 
doubt that the book will give satisfaction to many 
but, as indicated above, it is a curious mixture of 
the popular treatment of generalities with the quasi- 
scientific exposition of basic principles. 


By Dr. R. H. 
Green 


The Theory and Practice of Heat Engines. 
| Gronpy, M.I.Mech.E. London: Longmans, 
| and Company, Limited. [Price 18s. net.) 
WHEN a particular examination has been newly 
established, and its subject is still comparatively 
novel, the examiners are content to frame their 
syllabus on the available literature of that subject ; 
later, when they are feeling more secure in their 
positions of authority, they begin to demand, by 
subtle variations in their questions, that the litera- 
ture of the subject shall be framed, at least, to 
some extent, to suit the examination. Usually, 
they win; authors of succeeding text-books, and 
revisers of old ones, do model their texts on the 
current syllabuses, either because it is easier to 
conform to an existing standard than to construct 
a new one, or because the students who are con- 
demned to work through these particular syllabuses 
provide the principal market for the books. 

| Dr. Grundy describes this latest survey of a 
familiar subject as ‘‘a text-book for engineers and 
| students,” and keeps that definition well in mind. 
| His book is not planned to meet the needs of any 
particular examination, but, as he says, to develop 
| the theoretical and practical sides of the subject 
to the point where the reader may turn naturally 
to the more specialised books. It does not claim 
to do more than ‘“‘to cover approximately”’ a 
three-years’ course in heat engines in a university 
or technical college ; but it is probably adequate, 
as the author states, for the needs of students 
preparing for the Ordinary and Higher National 
Certificates or for the entrance examinations of the 
senior institutions, and for marine engineers study- 
ing for their ordinary “tickets.” Whether it is 
quite up to the levels sometimes expected of candi- 
dates for “‘ Extra Chief ’’ is not so certain ; perhaps 
‘* approximately ” would fit in this case also. . The 
book is clearly written and copiously illustrated ; 
though war-time difficulties are evident in some 
of the original line work. Most of the borrowed 
blocks are from trade catalogues. This may be 
inevitable in present circumstances; but it is a 
| practice which should be employed sparingly. The 
| book may be commended to those who require, at a 
reasonable price, a general work which they can 
consult as an introduction to the subject, or use for 
private revision. 
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| Sm Isaac Newton, the tercentenary of whose 
| birth we are celebrating, is associated for all time 
with three scientific discoveries of cardinal import- 
ance ; the calculus, the nature of white light and its 
| spectrum, and the law of gravitation. Any one of 
these would have been sufficient to rank its dis- 
coverer as an intellect of the highest order. It is 
by no means surprising, therefore, that Newton is 
universally regarded as the greatest genius who has 
ever lived. Although the development of these 
discoveries took place entirely within the walls of 
Trinity College, Cambridge, it is a remarkable fact 
that the foundations of them all were laid in the 
years 1665 and 1666, when, being forced from the 
University by the plague, Newton retired to Wools- 
thorpe. Here, not yet 24 years old, far removed 
from all academic influences, and entirely dependent 
on his own resources, he indulged in meditations 
which profoundly affected his later career and the 
future of science and civilisation. We have the 
account in his own words, written about 1714, 
describing the results of these meditations. In it 
he writes :— 

‘In the beginning of the year 1665 I found the 
method of approximating series and the rule for 
deducing any dignity of any binomial into such a 
series. The same year in May I found the method 
of tangents of Gregory and Slusius, and in November 
had the direct method of fluxions, and in the next 
year in January had the theory of colours, and in 
May following I had entrance into the inverse 
method of fluxions. And the same year I began to 
think of gravity extending to the orb of the moon, 
and, having found out how to estimate the force 
with which [a] globe revolving within a sphere 
presses the surface of the sphere, from Kepler’s rule 
of the periodical times of the planets being in a 
sesquialterate proportion of their distances from the 
centre of their orbs, I deduced that the forces which 
keep the planets in their orbs must [be] reciprocally 
as the squares of their distances from the centres 
about which they revolve; and thereby compared 
the force requisite to keep the moon in her orb with 
the force of gravity at the surface of the earth, and 
found them answer pretty nearly. All this was in 
the two plague years of 1665 and 1666, for in those 
| days I was in the prime of my age for invention, 
| and minded mathematicks and philosophy more than 
| at any time since.” 

As a record of two years’ work this account is 
probably unequalled. When one considers that it 
was all due to a young Bachelor of Arts of one or 
two years’ standing, it appears superhuman, if not 
impossible. What would be the next step? One 
is inclined to think that, of the possible choices for 
his intellectual activity, that involved in pursuing 
the gravitational problem farther, and extending the 
domain of natural philosophy so that it not only 
dealt with terrestrial matters, but embraced the 
whole universe, would make the greatest appeal. 
Newton decided otherwise, however. The grounds 
of his choice are not known, but it appears quite in 
keeping with his character, as he delighted in 
experiments and was an adept at practical and 
| mechanical work. Indeed, he probably spent more 
|time on experiments than on mathematics, for 
which, several times, he expressed distaste. In 
1667, he returned to Cambridge, and, in 1669, 
became Lucasian Professor, succeeding Isaac Barrow, 
whose lectures on optics he had attended. His 
duties required him to give one lecture of half an 
hour a week during the Michaelmas term and two 
conferences a week to such students as desired them. 
He chose optics for his maiden effort. This subject 
offered him a good opportunity to use his experi- 
mental skill and seems to have fascinated him. He 
had studied Kepler’s optics and had become 
interested in telescopes, and acquired considerable 
ability in grinding and polishing lenses. He had 
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also corrected the proofs of Barrow’s Optical Lec- 
tures, published in 1669. 

At this time, the least understood aspect of optics 
was the nature of white and coloured lights. The 
majority of natural philosophers held the Cartesian 
theory, which, whatever its faults, was at least a 
mechanistic theory. It had recently superseded the 
Aristotelean idea of colour being in some way a 
corruption of pure white light by earthy matter. 
Assuming all space to be filled with matter, Des- 
cartes regarded light as a pressure transmitted 
through this matter. The translatory motion in 
the pressure produced the sensation of light; a 
superposed rotation produced frictionally by reflec- 
tion or refraction produced the sensation of colour, 


to exhibit this or that particular colour. Colours 
are not qualifications of light derived from Refrac- 
tions, or Reflections of natural bodies (as ‘tis gener- 
ally believed) but original and connate properties, 
which in divers rays are divers, some rays being 
disposed to exhibit a red colour and no other, some 
a yellow and no other, and so of all the rest. 

(2) To the same degree of refrangibility ever 
belongs the same colour, and to the same colour ever 
belongs the same refrangibility. 

(3) The species of colour and degree of refrangi- 
bility of any particular sort of rays is not mutable 
by refraction . . . nor by any other cause that I 
could yet observe.” 

He also calls attention to the importance of these 





lafter being Boyle's personal assistant for many 
| years. He was a man of great ability, but, unfo1 
tunately for him, he was overshadowed by Newton, 
who does not appear to have been able to get on 
with him. Hooke’s speculations covered the whol 
field of natural philosophy, but, although in man, 
cases they proved correct, they could only bx 
regarded as plausible explanations. They lacked 
the critical examination, either by measurement o 
by calculation, which would entitle them to seriou 
consideration. Hooke left them as speculations. 
Hooke claimed that Newton had some of hi 
results from him, and tried to get Newton to commit 
| himself to the wave theory of light which he himsel 
|had vaguely suggested. Hooke’s criticisms wer 





faster rotations producing blue light and slower ones | results in the construction of telescopes, for he | not published, but were probably made at meeting: 


red light. Hooke, a somewhat older contemporary 
of Newton, advanced a little farther in his suggestion 
of a more or less plausible wave theory, or pulse 
theory. According to Hooke, “* the phenomenon of 
colour depends on the obliquity of the orbicular 
pulse [i.e., wave front] to the lines of radiation.” 
He also made a vague suggestion of interference as 
the cause of the colours of thin films. 

It is known that, in 1664, Newton purchased a 
prism and experimented with it, and that, in 1666, 
he ground and figured lenses and found that they 
brought light of different colours to different foci. 
His experiments with the prism showed that white 
light was a heterogeneous mixture of differently 
refrangible rays, that colours were pure and elemen- 


tary, and that white light, being a mixture of | 


coloured light, was impure and compounded. He 
realised the effect of chromatic aberration in destroy- 
ing the quality of optical images in refracting 
telescopes and made a small reflecting telescope 
which would, of course, be free from this defect. 
Although his Lucasian lectures in 1669-71 were on 
this aspect of light, they do not appear to have 
become known outside Cambridge. However, in 
1671, news of the reflecting telescope seems to have 
reached London and Newton was invited to exhibit 
it to the Royal Society, which he did. This telescope 
is still in existence and is one of the Newton trea- 
sures in the possession of the Royal Society. It 
attracted a great deal of interest, so that Newton 
was elected a Fellow early in 1672. The Royal 
Society, to protect Newton's rights of priority in its 
invention, sent notices of it abroad, in particular to 
Huygens, and asked Newton to prepare a memoran- 
dum describing it. Newton seems to have been 
very flattered by the attention he and his telescope 
received in London and he sent the description, 
which was published in the Philosophical Trans- 
actions for 1672. Apparently in appreciation of his 
reception, Newton volunteered to present a paper 
to the Society on a philosophical discovery which he 
described as the ** oddest if not the most considerable 
detection which hath hitherto been made in the 
operations of nature.” 

In this, his first published paper, he describes the 
experiments which led to the discovery of the com- 
posite character of white light. In these experi- 
ments, he passed a beam of light from the sun 
through a circular opening in a window shutter and 
then through a prism and observed the spectrum 
on the opposite wall. As he writes, “It was at 
first a very pleasant diversion to view the vivid and 
intense colours produced thereby, but after a while 
applying myself to consider them more circum- 
spectly I was surprised to see them in an oblong 
form, which according to the received law of refrac- 
tion I expected would have been circular. 
ing the length of this coloured spectrum with its 
breadth, I found it about five times greater; a 
disproportion so extravagant that it excited me to 
a more than ordinary curiosity of examining from 
whence it might proceed.” 

After examining all possibilities, he describes an 
“experimentum crucis in which, by using a second 
prism, he finds that no more colours can be produced 
from the rays forming any part of the spectrum of 
thé first prism, and that by placing it close to the 
first, but opposed to it, the spectrum became circular 
and white. These results enabled him to establish 
several propositions on light and colour, of which 
the following three are the most important :— 

(1) As the rays of light differ in degrees of 
refrangibility, so they also differ in their disposition 


writes, *‘ I saw that the perfection of telescopes was 

| hitherto limited, not so much for want of glasses 
truly figured according to the prescriptions of optic 
authors (which all men have imagined), as because 
light itself is a heterogeneous mixture of differently 
refrangible rays.’ The paper is very clearly and 
concisely written and shows that Newton was pre- 
pared to accept the results of his experiments 
objectively, and not in the light of a preconceived 
hypothesis not derived from experiments and which 
| had to be supported at any cost. He refuses to 
| speculate on what light is, or by what modes of 
action “* it produces in our minds the phantasms of 
colours,” as he is determined not to mingle conjec- 
tures with certainties. 

Newton was thanked by the Society, who asked 
his permission to publish the paper ‘‘ so that it may 
| be well considered by philosophers ” and secure him 

“against the arrogations of others.” 
sophers were not so easily convinced, however. 


objections to Newton’s theory of colours appear 
childish and obstructionist, we must remember that 
they were the leaders of thought of their day and 


were acting in good faith in defending their Cartesian | 


point of view from the attacks of the comparatively 
unknown Newton. Even Huygens was unable to 
accept Newton’s point of view. 
presented in the Philosophical Transactions anonym- 
ously as those of ** Mon. N.”’ or of “ an ingenious 
person of Paris.” The most reasonable objector 
was Father Ignatius Pardies, the professor of natural 
philosophy at the Jesuit College of Clermont, in 
Paris. After a dignified discussion, he expressed 
himself as entirely satisfied with the replies of the 
“excellent Newton ”’ and congratulated him on his 
** ingenious discoveries.” 

Not so Professor Francis Linus, of Liége, who 


accused Newton of gross carelessness in his experi- | 


ments and of misrepresentation of the facts. At 
first, Newton had been quite willing to reply to the 


comments of his critics, and papers, or replies to | 


criticisms, appear in five successive numbers of the 
Philosophical Transactions of 1672. The objections 
| of Linus were published in 1674 and 1675, but by 
then Newton was finding the controversy irritating. 
In 1676, in a letter to Leibniz, he writes, “I see I 
have made myself a slave to philosophy, but if I get 
| free of Mr. Linus’s business I will resolutely bid adieu 
| to it eternally, excepting what I do for my private 
| satisfaction, or leave to come out after me, for I see 
|@ man must either resolve to put out nothing new, 
| or become a slave to defend it.” 
| Meanwhile, Linus died and was succeeded by 
| Lucas, who inherited the controversy. He, how- 


Compar- | ever, carefully repeated Newton’s experiments and | 


| found that the length of the spectrum was three 
| times its breadth, not five times. This was because 
| he used a different kind of glass. Newton by now 
| had lost interest in the whole matter and so missed 
| the point of Lucas’s experiments. Had he realised 
| that glasses differ in dispersive power, he might 

possibly have considered the production of achro- 
| matic lenses and so found that the reflecting tele- 


scope was not the only solution of the problem of | 


improving the optical quality of images in telescopes. 
This discovery was made by another, later. 
Newton’s most important, and, to him, most 
annoying animadversor in this period, however, was 
| Hooke, who made many interesting speculations on 
light and colour in his Micrographia, published in 
| 1655. Hooke was the curator of the Royal Society, 


The philo- | 
In | 
consequence, a considerable controversy arose, last- | 
ing several years. Though, to us, some of their | 


His comments are | 


| of the Royal Society or in letters to its secretary 
| Newton answered them in a long and important 
paper published in the Philosophical Transactions i: 
| 1672, wherein he outlined, not very wholeheartedly 
his corpuscular theory of light. Thus he writes 
| * Assuming the rays of light to be small bodie- 
| emitted every way from shining bodies, these when 
they impinge on any refracting or reflecting super 
| ficies must as necessarily excite vibrations in th: 
|ether as stones do in water when thrown into it” 
| Later he writes, “ "Tis true that from my theory | 
| argue the corporeity of light but I do so without any 
| absolute positiveness and make it at most but a 
| very plausible consequence of the doctrine and not 
}a fundamental supposition.” He preferred to 
|“* consider light in general terms, considering it 
| abstractly as something or other propagated in 
straight lines,” without determining what it was. 

Ir the period 1672-1676, Newton sent sixteen 
contributions to the Philosophical Transactions on 
optical matters. After 1676 there are no more, 
except one, which was published fifteen years afte: 
|} his death. This was one describing his invention 
| of the reflecting quadrant in 1700. It was found 
among Halley’s papers when he died in 1742 and 
was published in 1743, after Hadley reinvented it in 
1731. In addition to this, in the Philosophical 
Transactions for 1721, Halley published, without 
explanation, a table of astronomical refractions 
which he attributed to Newton. The origin of this 
| table, which has been called one of the finest efforts 
of Newton’s genius, was long a mystery, as its con 
struction depends on a highly developed analysis 
It has since been found that Newton sent it in 
1695 to Flamsteed, the Astronomer Royal. New 
ton’s calculation of it has also been found, from 
which it appears that he obtained the table by a 
| method which is equivalent to the calculation of the 
path of a ray from its differential equation. 





Newton's lectures on optics, given by him as 
Lucasian Professor in the years 1669-1671, were, 
| according to the regulations of the professorship, 
“deposited at the time when they were read, 
| among the archives of the University, from whence 
|many copies were taken and handed about by 
the curious in these matters.’"” They were pub- 
lished in 1728, shortly after Newton’s death, as 
| Lectiones Opticae, from a copy given by Newton 
| to David Gregory, Savilian Professor of Astronomy 
}at Oxford. In 1704, he published the first edition 
| of his Opticks, or a Treatise of the Reflections, Re- 
| fractions, Inflections and Colours of Light. This is 
the only one of his works that Newton prepared 
| for the press himself and contains the substance of 
| his optical papers in the Philosophical Transactions, 
| with the addition of his theory of fits of easy trans- 
mission and easy reflection. According to the 
preface, part of it ‘‘ was written at the desire of 
some gentlemen of the Royal Society in 1675, and 
the rest was added about twelve years after,” that 
is in 1687. Newton explains that “‘ to avoid being 
engaged in disputes about these matters, I have 
hitherto delayed the printing, and should still 
have delayed it, had not the importunity of friends 
prevailed upon me.”” Then, with reference to copies 
of his optical lectures, which had received some 
circulation, he says that these are imperfect and 
that he does not wish the book to be translated into 
another language without his consent. It seems 
probable that the disputes which Newton wished to 
avoid were with Hooke, for the book was published 
about a year after Hooke’s death. 

(To be continued.) 
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THE TECHNICAL AND ECONOMICAL 
DESIGN OF ELECTRICAL DISTRI- 
BUTION IN A LARGE FACTORY.* 


By J. 


(Concluded from page 66.) 


S. BLACKLOCK. 


Ix the design of sub-stations, the fire and explosion 
risks should be reduced to a minimum by suitable 
physical separation and sectionalising. The buildings 
should be subdivided into separate enclosures for trans- 
formers and switchgear, and adequate ventilation 
provided. Windows or relief vents should be provided 
to relieve pressure from an internal explosion, and doors 
should be designed to open outwards. Transformers 
and switchgear should be located over sumps filled with 
rubble to collect and control escaping oil. All cable 
ways leaving the building and through floors, should be 
effectively sealed, and where more than one incoming 
high-tension supply is brought in to a bulk supply 
sub-station, physical separation should be applied to 
the switchgear as well as the transformers. 


division of the electrical system is necessary to reduce | 
both the possibility of supply failure and the duty | 
demanded of circuit breakers. Modern high-tension | 


sub-stations are in most cases equipped with fire 
extinguishing plant; it is much better, however, to 
design for fire prevention than to rely on or cover up 
deficrencies in design with fire extinguishing equipment. 
It is possible to obtain transformers utilising a non- 
inflammable liquid dielectric, but they are expensive 
and their application has been limited to situations 
where the fire hazard is great. 

Dealing now with short-circuit power and its relation- 
ship to switchgear and distribution design, it will be 
realised that with a bulk supply of power from the 
grid system, there is a very large amount of power 


available, which can be fed into a fault, so that it is | 


essential to know the short-circuit kilovolt amperes at 
any point in the distribution system. The short-circuit 
power at the points of supply should first of all be cal- 
culated, and having ascertained this value the short- 
circuit kilovolt amperes at other points can be found. 
The fault kilovolt amperes will diminish as the ultimate 
points of the system are reached, due to the reactance 
of transformers and the impedance of feeders and 
distributors. As the short-circuit current will, however, 
be much higher in the low-tension section, and the 
mechanical stresses produced by that current extremely | 
severe, it is essential to limit the low-tension ’bus-bar | 
short-circuit kilovolt amperes in the factory sub-stations | 
to a maximum value of 30,000 kVA. This will limit | 
the transformer capacity in these sub-stations to about | 
2,000 kVA, since from a transformer of this size with a 
reactance of 5 per cent. or 6 per cent., there would be 
a fault value available of about 30,000 kVA after 
allowing for the reactance in the high-tension network. 
It is therefore necessary to sectionalise the *bus-bar 
system if a transformer capacity above 2,000 kVA 
is required. In practice, it is usual to equip factory 
sub-stations with a number of small transformers o 
about 500 kVA capacity as this provides interchange- 
ability and maintenance facilities. 

Taking a straightforward example of short-circuit 
calculations and assuming the total transformer 
capacity in a bulk supply sub-station feeding an 11,000 
volt three-phase system to be 10,000 kVA and the react- 
ance of the transformers to be 6 per cent., the short- 
circuit power available at the high-tension switchboard 
fed by the transformers, would be —_s = 


approximately 165 MVA, which would mean a short- 


165,000 . — 
circuit current of -———— = approximately 8,650 
llxvy3 
amperes. Circuit breakers connected to this switch- 


board would have to be capable of interrupting fault 
energy of this value, and what is equally important, 
capable of making on to a short circuit when the peak 
current may be more than 24 times the breaking 
current. The impedance, generally denoted Z, of the 
feeders is found by adding vectorially their resistance 





and reactance, and is expressed by Z = +/R* + X# 
where R is the resistance and X the reactance. With 


two feeders in parallel the impedance is found by the 


For convenience, taking 


. 
Zi 


parallel law Z = 
7 

' 22 

this at a value of 0-2 ohm, the voltage drop I Z with 
a load of 10,000 kVA would be 525 x 0-2 = 105 volts, 
and the percentage impedance will be found by 
IZ x3 x 100 105 x V3 x 100 

a ae : 11,000 

Adding this figure to the above transformer reactance, 
the fault kilovolt amperes at the high-tension switchgear 





1-65 per cent. 











* Paper read before the Association of Supervising | forced trip release mechanism. For main and sub- 
Electrical Engineers on Saturday, January 9, 1943. | 
Abridged. 





Sub- | 


ry | actual circuit breaker and thus reducing in severity 








a factory sub-station to which the feeders are con- 
0,000 x 100 , 
L = . 130,000 kVA, or 130 MVA. 


| 7°65 

With a 2,000 kVA, 11,000/400 volt transformer having 
|5 per cent. reactance in this factory sub-station, the 
. 10,000 x 5 
| percentage reactance 1s —z000 
| Adding the reactances and impedance, the total 
becomes 6 per cent. + 1-65 per cent. + 25 per cent. = 
| 32-65 per cent., and the fault kilovolt amperes available 
| at the low-tension switchgear in this sub-station is 


( ( 
| 10,000 ~ 100 = 30,000 kVA, or 30 MVA. This method 


jin 


| nected 


25 per cent. 


32-65 

of expressing all the reactance values as percentages, 
from the basis of the kilovolt amperes capacity of the 
main supply transformers, is not the only method of 
short-circuit calculation, and in some cases it is usual 
to ignore resistances and calculate on reactance values 
|only. So far as generators and transformers are con- 
cerned, their resistance is negligible compared with 
| their reactance, but this is not always the case with 
| feeders. Another point to be borne in mind is that 
synchronous machines will act as generators during 
short-circuit conditions for a short period.. The short- 
| cireuit power will probably drop to 20,000 kVA or 
| less at the low-tension distribution switchboards in 
| the various buildings, and to 5,000 kVA to 10,000 kVA 
| at the sub-main boards. Too much emphasis cannot 
be laid on the importance of selecting suitable switch- 
gear, not only to deal with normal] conditions, but, what 
is more important, to deal adequately with abnormal 
situations. Oil circuit breakers in the primary and 
|secondary sub-stations may be of the metal-clad, 
| cubicle or truck type, but whichever type is chosen it is 
vitally important that they should be capable of carry- 
ing the normal load, and making or breaking the full 
| fault kilovolt amperes available at the particular part 
| of the system in which they are connected. 

| If consideration is given to the magnitude of the peak 
current when closing a circuit breaker on to a fault, and 
| the fact that electromagnetic forces proportional to 
| the square of this current are brought into effect, it 
will be realised that there is a limit to the safe operation 
of circuit breakers manually. It is good practice to 
employ remote operation on all high-tension circuit 
breakers over 100 MVA rupturing capacity in order to 
prevent accidents to operators, and although manual 
| operation is usual on low-tension circuit breakers up 
to a rupturing capacity of about 30 MVA, some idea 
of the forces to be met with can be gained when it is 
considered that 30,000 kVA at 400 volts means a short- 
circuit current of 40,000 RMS amperes, and the peak 
making current may be as high as 85,000 amperes to 
90,000 amperes. Remote operation of circuit breakers 
|is either by electrical push buttons and solenoids, 
| mechanical spring devices, or pneumatic. On high 
| rupturing capacity high-tension switchgear remote 
| operation is almost always electrical or pneumatic ; 
| the mechanical spring closing type with remote opera- 
tion by lanyard is both sound and economical for 
medium capacity high-tension and high rupturing 
| capacity low-tension switchgear. In many modern 
| designs of low-tension oil circuit breakers, devices 
called ‘‘ force trips ’’ are incorporated and their function 
is to release the forces acting against an operator when 
manually closing on to a fault. A further development 
| of note is the incorporation of high rupturing capacity 
back-up fuses of special design, which have the advan- 
| tage of interrupting the circuit more rapidly than the 











| 
| 





| the duty required of it. 
The latest trend of thought is towards the “ air- 

| break ’’ circuit breaker for all low-voltage work up to 
a rupturing capacity of 30 MVA, and where the normal 

| continuous load does not exceed 800 amperes. The 
| advantages obtained by the use of this switchgear are 
| that oil and its attendant hazards are eliminated and 
| circuit interruption is very rapid under both normal 
and abnormal conditions. In a design of special 
| interest, H.R.C. fuses of a new type are employed. 
| These are known as “ tripping fuses,” and into each 
| fuse body a striker pin or plunger is built, which acts 
| directly on to a common tripping bar. A small chemical 
charge is contained in the fuse body and ignition of 
this charge is brought about by dissipation of a special 
| fusible element. The firing of the charge on the piston 
| of the striker pin forces the pin out on to the tripping 
| bar and thus trips the circuit breaker. This arrange- 


| ment of a common tripping bar ensures that the blowing 





85 


are widely adopted, and for these positions they are 
both economically and technically a sound proposition. 

With regard to the effect of short-circuit and earth- 
fault currents on cables, transformers and switchgear, 
it will be appreciated from the foregoing remarks that 
heavy fault currents flowing for even a limited period 
can cause severe heating strain and distortion. Clearly, 
then, if severe damage is to be avoided, rapid inter- 
ruption of a fault is of the highest importance, and 
what is equally important, that interruption should be 
confined to the immediate vicinity of the fault. The 
high-tension distribution system of the factory must, 
therefore, be equipped with an automatic protective 
system. The subject of protective equipment is a wide 
and complicated one, so that it is only possible to deal 
with it to a limited extent. The essential features 
required in a protective system are automatic isolation 
of a section or piece of apparatus and the limitation of 
interruption to that section. Separate zones are 
covered with protective equipment and these are 
arranged to overlap one another. The simplest form 
of protective gear, apart from direct acting overload 
trips, are plain over-current and earth-fault relays 
operating in conjunction with current transformers. 
When operation is required with the power flow in a 
definite direction, directional over-current relays or 
reverse power relays may be used. Hitherto, a common 
method of protecting a ring main primary distribution 
network has been by installing time-graded over- 
current relays at the bulk supply sub-station and 
time-graded directional power relays at the secondary 
sub-stations. The directional power relays are set to 
operate only when power flows away from the sub- 
station at which they are installed, so that in the 
event of a fault on a feeder, circuit breakers at either 
end of this feeder only are tripped. Discrimination is 
obtained by setting the time-grading of the relays so 
that, starting from the source of supply in either 
direction, the outgoing relays are set with decreasing 
time lags. 

Having dealt briefly with simple over-current and 
earth-fault protection, a short reference may be made 
to some other forms of protection, such as “ differen- 
tial’’ or “ balanced”? systems. The basic principle 
of the “balanced” systems is. that under normal 
conditions the current entering the protection zone 
is equal in magnitude to the current leaving that 
zone. Systems operating on this principle may be 
applied to generators, transformers, feeders or ’bus- 
bars, and of them the Merz-Price system is the most 
well known. This system is a good form of protec- 
tion to adopt for a generator. When applied to a 
transformer, however, due allowance must be made 
for the transformation ratio, and in the case of supply 
transformers fitted with on-load tap-changing equip- 
ment, one of the “ biassed” systems of protective 
gear must be adopted. In applying a “ balanced ” 
protective system to a feeder, balanced current trans- 
formers are installed at the sending and receiving end 
of the line, a pilot cable is laid, not necessarily, but 
usually alongside the feeder, and the whole equipment 
connected in such a manner that under normal condi- 
tions the currents in the secondary windings of the two 
transformers are identical. Under fault conditions 
an out-of-balance current is set up which operates the 
relays and, in turn, the tripping circuit of the switch- 
gear. Protective systems are an expensive item of 
equipment, and while in a large factory it may seem 
desirable to apply a balanced or combined form of 
protection to both sides of the transformers in the 
factory sub-stations, it will probably be found neces- 
sary on the score of economy to limit this to. the high- 
tension distribution network and to install over- 
current and earth-leakage protection to either both 
high-tension and low-tension, or the high-tension side 
only with inter-tripping of high-tension and low- 
tension circuit breakers. 

In addition to the measures already discussed, there 
are other protective measures to which reference 
should be made. Important transformers, such as 
bulk supply transformers, must be protected against 
dangerous rises in temperature during periods of 
normal overloads. An automatic cooling plant may 
be arranged to start up thermostatically at a predeter- 
mined temperature, and an alarm system may be 
provided so that steps can be taken to deal with the 
overloads. Another important point is the earthing 
of the star winding of the bulk supply transformers to 
obtain complete earth-leakage protection. With a 
high resistance earth, part of the winding may not be 











| of any one fuse brings about complete isolation of all 

phases. Tests taken show that this circuit breaker 
| will fully clear a fault in much less time than that 
|taken by a typical ordinary oil circuit breaker; so 
|rapidly, in fact, that the fault current does not 
| reach its maximum peak value. Other features of the 

design are quick manual break action to prevent slow 
| Opening on normal operation, special arc chutes, and 


protected. The usual method is to install an earthing 
resistance which is designed to pass full-load current 
with phase to neutral voltage. In places where the 
soil resistivity is high, however, solid earthing will be 
necessary. 

Regarding the protection of low-voltage distribution 
circuits, this subject is dealt with in detail in a memor- 
andum by the Senior Electrical Inspector of Factories, 





main switchboards in the various buildings and work- 
shops, fuse switches with high rupturing capacity fuses | 





some of the more important of which are that “‘ fuses 
should be installed at the origin of every branch con- 
ductor where the conductors forming the branch are 
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smaller than the conductors from which the branch 
takes its supply ” and “ the object of the fuse being to 
interrupt the current before it so exceeds the working 
rate as to involve danger, care should be taken that the 
duration and degree of excess current allowed for is 
not in excess of the safe capacity ot the conductors.” 
If, however, the excess current allowed for on account 
of the nature of the apparatus connected to the circuit 
necessarily must be much above the normal working 
rate, the conductors should be proportioned in accord- 
ance therewith and not, as is more usual, in reference 
only to the normal working current. It is always 
possible that, through a fault in the apparatus, a current 
in excess of the normal but insufficient to blow the 
fuses, may flow for a considerable time, and this 
should be borne in mind in determining the size of the 
conductors. The latter statement is very important 
where motors are fed from a sub-cireuit. It should be 
understood that the motor starters should incorporate 
suitable overload protective devices, that the cables 
feeding the motors should be designed to carry the full 
overload currents, and that the function of the fuse 
to protect the cable: therefore cable size will 
determine the size of fuse required. 
capacity cartridge fuses are now generally accepted 
as a good form of protection to adopt. 
have the valuable characteristics of providing short 
circuit protection, withstanding momentary peak cur- 
rents, and giving protection against continuous small 
overloads. Great care necessary, however, when 
selecting H.R.C. fuses to operate in conjunction with 
motor circuits and consideration to the correct grading 
of fuses is also necessary so that a fault on a sub- 
circuit does not blow the main circuit fuses and thus 
interrupt unnecessarily, healthy plant. 


i8 
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INDUSTRIAL ELECTRIC 
LOCOMOTIVES. 


AN unusual example of small electric locomotive 
design is afforded by two 10-ton industrial locomotives 


recently manufactured by Messrs. Besaans Engineering | 


Works (Pty.), Limited, Pretoria, South Africa, in con- 
junction with their associated firm, Messrs. Reunert and 
Lenz, Limited, Johannesburg. The locomotives, which 
develop 90 h.p. at a travelling speed of 6 m.p.h., are 
of the two-axle type and are intended for a shuttle 
service on a narrow-gauge line half-a-mile in length. The | 
locomotives are housed in a plain casing reaching to 
within 2 in. or 3 in. from the ground. The driver 
sits in a central cab, the upper part of which consists 
of an open-sided structure, resembling an ordinary 
square table, on top of which is mounted a diamond- 
frame pantograph. Single-phase current is collected 
from an overhead trolley wire and is transformed into 
three-phase current by means of a rotary converter in 


the locomotive; the motors are of the three-phase 
slip-ring type. The circuit is completed by the running 
rails. 


It was realised that, owing to the narrow-gauge, the 
drive generally adopted with nose-suspended motors 
und single reduction gear to the axles, was not easy 
to arrange for in spite of its cheapness and simplicity. 
Instead, the driving motors have been mounted with | 
their axles parallel to the rails and transmission is 


through bevel gears with precision-cut teeth and 
running in an oil bath. The axles are mounted in 
S.K.F. roller bearings with spherical races. The 


diamond-frame pantograph has been adopted instead 
of the simpler pole-type as the latter would have had to 
be swung over when reversing the locomotive. Ball- 
bearing joints are provided, and attention has been 
paid to the springing so as to secure uniform pressure 


on the overhead wire for the whole length of the run. | 


Extensive use has been made of vibration and shock 
damping devices. The driving motors are mounted 
on rubber pads and the transmission shaft to the 
gears has roller-bearing universal joints, while the 
torque between the drive and the frame is absorbed 
by rubber cushions. The drawbar pull is not trans- 
mitted through the frame, but by means of rods 
connected to the frame by heavy springs, and the 
buffers are rubber cushioned. The ends of the loco- 
motives are curved and are separate from the casing, 
the construction being comparable to that of a motor- 
car bumper of great depth. The ends of the casing 
slope downwards from the cab so as to obstruct the 
driver's view as little as possible. Central headlights 
are provided at each end. We are indebted to our | 
South African contemporary, The Engineer and Foun- 
dryman, for the information given above. 








PRODUCTION OF POTASH FROM ALUNITE IN WESTERN 
AUSTRALIA We are informed that the Government of 
Western Australia has undertaken the production of 
5,000 tons of potash per annum from the Lake Campion 


alunite deposits. 
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'8-IN. CENTRE HIGH-SPEED LATHE. 


| 


Tue lathe illustrated on this page has been designed 
specially for the fine turning of light components and 
is, therefore, simple in construction. 
| Edgwick 8-in. centre high-speed lathe it is distributed 
| by Messrs. Alfred Herbert, Limited, Coventry, for 
| which firm it is exclusively manufactured by Messrs. 
Standard Engineering Company, Limited, Leicester. 
The height of centres is nominally 8 in., but the actual 
| swing over the bed is 16} in., and that over the saddle 
is 9 in. The maximum length admitted between the 
centres is 2 ft. 10 in., and the length of the bed is 
6 ft. The bed is a plain casting with the ways extend- 
ing from end to end, the headstock being an indepen- 
dent casting. There are three V-ways and one flat 
surface. The bed is supported on a pedestal containing 
the cutting-lubricant pump at the tailstock end and 


|on a cabinet pedestal housing the driving motor at 


the headstock end. The motor is of 2 h.p. at 2,880 
r.p.m. and is suitable for current three phase, 50-cycle 
current at 400/440 volts; the electrical equipment 
includes a starting switch with overload protection. 
Control] in operation is effected by the starting push 
button which can be distinguished at the top of the 
headstock on the right, and by the stopping lever below 
it, which actuates a spindle brake and is interconnected 
with the motor. The drip feed lubricators seen to the 
left of the push button serve the spindle and driving 
countershaft, this system being interconnected with 
the power supply in such a way that the oil must be 
turned on before the spindle can be started. 

The drive is transmitted from the motor by belt, 





Known as the | 


which has an adequate tensioning device, to a counter- | 


shaft and thence to a four-step pulley on the spindle. 
The motor and countershaft are both carefully 
balanced. The stepped pulley provides four spindle 
speeds, namely, 500 r.p.m., 760 r.p.m., 1,175 r.p.m. 
and 2,000 r.p.m., speed variation being made by 
belt changing. It will be noticed that the spindle 
bearing caps are accessible from outside the headstock 
casing. 
ground and lapped. 
bearings ; the central bore is 1} in. in diameter. 


It is balanced and runs in plain 
The 


saddle is traversed by leadscrew and nut, the leadscrew | 


being driven from the spindle through a tensioned 
V-belt drive. Three rates of saddle feed are available, 
namely, 0-001 in., 0-003 in. and 0-005 in. per spindle 
revolution; an indicator ensures correct engagement. 
The drive is taken from the spindle outside the rear 
bearing of the spindle, as may be inferred from the 
guards seen on the left of the headstock. The saddle 
can, of course, be traversed by means of the usual 
handwheel and rack and pinion gear. It is furnished 
with a compound slide having a single post American- 
type tool holder. All the slide motions are effected 
by hand, the only power feed being for the longi- 
tundinal traverse of the saddle. Adjustable stops are 
provided for both the longitudinal and transverse 
motions. The tailstock is of standard design and has 
an adjustment for taper turning. It will be noted that ' 


The spindle is of nickel-chrome steel, hardened, | 


a splash screen is provided in the cutting region, and 
that the cutting-lubricant supply is taken through 
swivelling pipes from a vertical pipe at the rear of the 
bed. The cutting-lubricant tray is of light steel at 
tached to the pedestals and drains into a sump in the 
tailstock pedestal. A small tray drains into it at the 
headstock end. The floor space occupied by the lathe 
is 7 ft. by 2 ft. Sin., and the net weight is approximately 
20 ewt. 3 qrs. 








MANUFACTURE OF FERRO-MAN- 
GANESE FROM LOW-MANGANESE 
ORES. 


AN interesting description of a method of enriching 
the spiegel iron produced from low-manganese ores is 
contained in a recent issue of the Swedish metallurgical 
journal Jernkontorets Annaler. The author, Mr. H 
Léfquist, who conducted exhaustive laboratory experi 
ments on the process before submitting it to a series of 
full-scale tests, states that the spiegel, which contains 
some 20 per cent. of manganese, is melted in a mixer 
and treated with a slag low in silica and high in ferrous 
oxide, to which iron sulphide, in the form of magneti: 
pyrites or molten FeS,, is added, together with iron 
scrap. The quantity and composition of the slag are 
adjusted in such a manner that the manganese in the 
spiegel bath rises up into the slag, leaving only from 
3 per cent, to 5 per cent. in the molten iron bath. The 
reaction is rapid, lasting only some ten minutes, after 
which the sulphide-oxide slag is tapped off. This 
presents no difficulty as the melting point of the slag 
is below 1,300 deg. C. It contains from 50 per cent. to 
60 per cent. of manganese, from 2 per cent. to 4 per 
cent. of iron, from 10 per cent, to 18 per cent. of 
sulphur, and is low in silica. After sintering or roasting 
in a kiln, a material containing from 53 per cent. to 
64 per cent. of manganese, a maximum of 5 per cent. of 
iron, and a smal] quantity of silica is produced which 
can be used for the manufacture of ferro-manganese 
in an electric or blast furnace. The iron with 
from 3 per cent. to 5 per cent. of manganese, left in 
the mixer after tapping off the sulphide-oxide slag, 
contains from 0-02 per cent. to 0-04 per cent. of 
sulphur and can be refined in the normal manner in 
a basic open-hearth furnace, yielding a steel containing 
0-3 per cent. to 0-4 per cent. of manganese. In point 
of fact, a slag low in silica and containing 15 per cent. 
to 30 per cent. of iron and from 30 per cent. to 40 per 
cent. of manganese is produced during this refining 
process and it can be employed, together with additions 
of iron sulphide, to make up a fresh mixer charge. The 
author’s claim that there is a recovery of practically 
100 per cent. of manganese thus appears to be sub- 
stantiated. 








PARIS METROPOLITAN RAILWAY.—We understand that 
30 of the stations on the Paris Metropolitan Railway have 
been closed to the public in order to economise electricity. 
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DRIVING GEAR FOR 
CONVEYORS. 


Tue self-contained driving gear for conveyor belts 
illustrated in Figs. 1 and 2, on this page, and Figs. 
3 to 9, on page 90, has been designed by Messrs. Mavor 
and Coulson, Limited, Bridgeton, Glasgow, S8.E.. 
primarily as a compact drive for the firm’s well-known 
sectional belt conveyor, an example of which was 
described in ENGINEERING, vol. 143, page 491 (1937). 
This conveyor is extensively used for outdoor work in 
clay-pits, gravel-pits, quarries, the yards of power 
stations, as well as in the construction of public works, 
ete., and has been designed so as to be easily installed, 
extended, or moved, and to be operated in exposed 
positions with as great a degree of reliability and as low 
an upkeep cost as obtains with belt conveyors working 
under cover. The driving gear must be able to work 
under the same conditions, and although that previously 
employed was self-contained and suitable for the class 
of work, the new gear is still more compact and trans- 
portable, while its simpler design, in conjunction with 
more complete protection for the working parts, render 
it more robust. The unit is known as the M. & C. 
* 50” gear, and is manufactured to take any width 
of conveyor belt from 1 ft. 4 in. up to 3 ft., while the 
width of the driving drum ranges from | ft. 10 in. to 
3 ft.4in. In the example shown in Figs. 1 and 2, the 
drum width is 2 ft. 4 in. These two illustrations show 
the general construction of the drum and reduction 
gear, and a complete unit, in which the prime mover 
is a water-cooled petrol-paraffin engine, is shown in 
Fig. 5. An electric motor, however, is commonly used 
for the drive, although other types of motive power can 
be employed according to circumstances. 

In Figs. 3 and 4 the unit is shown from the belt dis- 
charge side and in Fig. 5 from the opposite side, as will 
be evident from the prominence of the snub pulley 
over which the return strand of the belt passes as it 
leaves the gear. In this instance, the power unit is 
fitted on the right-hand side of the belt when looking 
towards the discharge, but it is obviously quite easy 
to fit the power unit on the other side. This flexibility 
of assembly accounts for the symmetry of the top and 
bottom faces of the side frames, which is particularly 
evident in Figs. 1 and 3. With this arrangement, 
when the drive is to be reversed in position with 
regard to the conveyor, it is only necessary to dismantle 
the unit partially and to assemble it on its bed the 
other way up. The top flanges of the side frames can 
also carry the driving motor, if required, as may be 
the case when space is restricted laterally. They can, 
moreover, be used as supports for the conveyor struc- 
ture, an arrangement of this kind being shown in 
Fig. 6. This disposition of the gear is of service when 
it is desired to drive the conveyor belt through its 
return strand, the drive being situated at any con- 
venient point in the length of that strand. The standard 
sectional troughs are carried over the gear by the 
brackets seen on the top of the frames, though they 
are not shown in the illustration. The course of the 
return strand may, however, be visualised by imagining 
this strand to run from right to left. first over the 
drum at the top left of Fig. 6, then back over the 
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is carried on the standard troughed idlers on the upper 
surface of the sectional troughing and passes over the 
driving gear without any change of path. It should 
be noted that the particular drive shown in Fig. 6 
differs from those shown in the other illustrations, 
since a solenoid brake was required in this case. The 
brake drum occupies the place in which the hold-back 
gear is fitted in Fig. 4. 

The bed can be supplied to meet any existing condi- 
tions. In both Figs. 5 
channels and plates bolted together and arranged so 
that it can be laid directly on the ground, as in quarries 
or other outdoor situations, or bolted to a fixed struc- 
ture. 
upturned edges can be bolted on underneath, a con- 
struction, shown in Fig. 5, which facilitates the sliding 
of the unit from site to site. A stool] built of angle iron 
to raise the gear can also be adopted. 
stated, the motor can be mounted on the top of the 
frames, this form of mounting being used where a 
particularly snug arrangement is desired for frequent 
transport, the frames being then mounted on skids. 
The weight of the driving gear, without the bed or the 
power unit, varies from 104 cwt. to 12 ewt., according 
to the width of the belt. The height of the side frames 
is 2 ft. 6in., and the extreme width without the power 
unit ranges from 3 ft. 1} in. to 5 ft. 14 in. 

Before dealing with construction, reference may be 
made to the capacity. This, of course, depends on the 
belt speed and width, so that the most reliable criterion 
is to take the maximum horse-power required. Differ- 
ent belt speeds are obtained by variation in the driving 
pulley of the power unit. Assuming the speed of this 
to be 950 r.p.m., the three standard sizes of this driving 
pulley will give belt speeds of 150 ft., 200 ft., and 
250 ft. per minute, with a standard belt pulley | ft. 6 in. 
in diameter, the maximum power required being 6 h.p., 
9 h.p. and 11 h.p., respectively. Transmission from the 
power unit is by multiple V-belt, the driving and 
driven pulleys having seven grooves, as shown in 
Fig. 2. The speed is further reduced by spur gearing, 
which is of steel, has machine-cut teeth and is case- 
hardened. The belt transmission, which effects the 


first speed reduction, damps out the shock of any | 


suddenly-applied heavy load on the conveyor belt, 
and is silent in operation, while the spur gearing, 
which gives the second speed reduction, runs at a 
comparatively low speed, and, in consequence, is 
quieter than a high-speed first-reduction spur gear 
would be. The side frames are of cast iron, flanged 
and ribbed to secure strength without undue weight. 
They are coupled transversely by steel stays of T- 
section, as seen in Fig. 1, and are machined on the top 
and bottom faces. Brackets are attached for securing 
the firm’s inverted troughing. 


The drum is of cast iron, machined to a slight convex | 
camber to ensure even running of the belt. It is ribbed | 


as shown in Fig. 2, and in some instances is covered 
with rubber. The shaft runs in ball bearings, the races 


of which are carried in accurately-bored holes in the 


|side frames. The races of one set of bearings for the 


| 


driving drum at the bottom right, and finally back- | 


to the idlers under the sectional troughs, so continuing 
its course from right to left. 


The working strand of | sleeve, without disturbing the dished cover. 
the belt, which, of course, moves from left to right, ' complete assembly is shown in Fig. 7. 


first-motion shaft are recessed in the frame, the other 
sets of races for this shaft being carried in a spigoted 
sleeve attached to a dished cover bolted to a flanged 
facing on the frame. The first-motion shaft can be 
removed as a whole with its bearings by unbolting this 
The 
It will be noticed 








and 6, it consists of rolled-steel | 


For use on very soft ground, skid plates with 


As already | 


that the bearings are protected by the firm’s labyrinth 
grease seals. The grease is injected into the bearings, 
by means of a grease gun, through passages cast in the 
frames; one of these passages can be seer on the left 
in Fig. 1, while another, which can be identified by 
an external nipple, is visible in Fig. 3. The fresh 
grease gradually pushes out the old grease through the 
labyrinth seals and takes with it any particles of grit 
or dust. The bearing is thus also automatically sealed 
against the entry of rain or mud. The chamber formed 
by the cover in which the spur gears work is oil-tight, 
an oi] bath being maintained in its lower part so that 
the gears are continuously lubricated. The bath is 
provided with levelling and drain plugs. The drum 
shaft bearing, on the right in Fig. 2, has one labyrinth 
seal on the outside and another on the inside. It will 
| be noticed that there is a difference between the covering 
of this bearing in Fig. 2 and in Fig. 3. The seal is 
made in Fig. 2 by the “ hold-back” gear, shown in 
detail in Figs. 8 and 9, but when this gear is not fitted, 
as it need not be when the conveyor is level, or * down- 
hill,” the seal is made by the cap shown in Fig. 3, 
which can be removed should the gear be subsequently 
required. 

The hold-back gear is a device to prevent an inclined 
loaded conveyor belt from running back when the 
power is cut off. It consists of a ratchet wheel attached 
to the drum shaft, a pawl being automatically dropped 
into the ratchet notches should the conveyor start to 
run back. The pawl is pivoted in a yoke at both back 
and front of the ratchet wheel and somewhat resembles 

a bell-crank lever since it is lifted and dropped by the 
| movement of a bolt which passes through the back 
|limb. The gear is seen in the forward running position 

in Fig. 8, that is, with the ratchet wheel running in an 
anti-clockwise direction and the paw] lifted. The smal] 
lever seen lying in a notch in the yoke, of which lever 
| there is a duplicate on the other side of the wheel, is 
| pivoted at its top to the yoke, and carries at its free 
end a friction pad bearing on the face of the wheel. 
| This pad can be seen in Fig. 9, which shows the pawl 
engaged with the wheel and the conveyor prevented 
from turning in a clockwise direction. The two levers 
are connected by the bolt which passes through the 
| pawl and which is provided with a spring device to 
adjust the pressure on the friction pads. It will be 
evident that, as long as the drum is rotating in the 
discharging direction, the pawl is held clear of the 
wheel notches against a limiting stop, but rotation in 
the contrary sense swings the small levers over to the 
right and brings down the pawl. The object of this 
| device is to prevent wear on the pawl through constant 
contact with the wheel, and it also eliminates the 
noise produced whenever a free pawl is in operation. 

The hold-back gear is completely enclosed by a light 

cover, as shown in Fig. 4. 

The snub drum, shown on the right in Fig. 1, is placed 

so that the return strand of the conveyor belt is almost 
| at a level with the axis of the driving drum, this dis- 
| position being adopted to give as large an arc of belt 
| contact with the driving drum as possible. The shaft 
| of the snub drum is mounted in ball bearings, which, 

as will be clear from Fig. 1, are grease-gun lubricated. 
| The inclined bar seen near the lubricating tube in this 
| illustration is a metal scraper for keeping the surface 
| of the snub drum clean; it is also shown in Fig. 5. 
|The guard for the driving belts visible in this illus- 
tration can be readily dismantled for access to the belts. 
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There is also a metal scraper for the deceiving drum, 
but this should not be confused with the scraper on 
that drum seen in Figs. 3, 4 and 6. This latter scraper, 
as shown in Fig. 1, is carried on a-pivoted frame the 
side of which opposite to the scraper is weighted so 
that a constant pressure is maintained on the scraper 
without injury to the surface of the belt on which the 
edge bears. The scraper is fitted with a strip of rubber, 
which not only avoids damaging the belt surface, but 
accommodates itself to the drum contour and so effec- 
tively performs its function of cleaning the working 
surface of the belt before it passes over the snub drum. 
The material cleaned from the belt in this way falls 
into the discharge from the conveyor, so that the dribble 
of clay, sand, etc., often seen along the first few feet 
of the return journey of a conveyor belt, is eliminated, 


as also is the labour generally required for removing | 


this material. 
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THe Late Mr. R. Haziteton.—We with regret 
the sudden death on January 26, following an operation, 


note 


of Mr. Richard Hazleton, who had acted as General 

Secretary of the Institution of Production Engineers 
— 

since 1929. He was 62 years of age and was Member 


of Parliament for North Galway from 1906 until 1918 and 
for North Louth in 1911. He was honorary secretary of 


the Irish Parliamentary Party from 1907 until 1918. 
POWER TRANSMISSION BELTING.—Some useful and 
interesting information on the subject of the trans- 


mission of power by belting is given in three brochures 
recently issued by Messrs. George Angus and Company, 
Limited, Newcastle-upon-Tyne. In the first of these, 
which deals with the subject generally, the point is made 
that driving a group of machines from a countershaft 
driven by a single motor is more economical than in- 
«ividual belt drives since single motors must be large 
enough to deal with the starting load or peak load, 
whichever is the greater, while the inherent load diversity 
in & group drive requires considerably less horse power 
than that of the aggregate of individual drives. The | 
second brochure describes the advantages of hair belting 
for certain drives and its construction. The 
third brochure is concerned with the choice and use of 
leather belting, and discusses different qualities and types 
of both standard and special belts, various forms of 


discusses 


joint, and other matters. | 





ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 


}ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. | 


Ebonite for Electrical Pur poses.—In order to meet the 
need for the conservation of rubber, the British Stan- 
dards Institution has published a war-emergency 
specification for ebonite for electrical purposes. The 


specification, No. 234-1942, has been prepared at the | 


request of the Rubber Controller, and will replace 
No. 234-1933 for the duration of the war. Three 
| grades of ebonite are provided for in the new publica- 
tion. Material conforming to Grade I is composed 
substantially of good-quality raw rubber and sulphur. 
In material of Grades II and III, substantial propor- 
tions of other suitable compounding ingredients are 
allowed, provided that the performance tests specified 
are satisfied. Opportunity has also been taken to 
incorporate, in the new specification, some of the 
matter already agreed upon for inclusion in a revision 
which was in course of preparation when the war broke 
out. The completion of this work will be pursued as 
opportunity offers so that it may be available for 
publication after the war. [Price 2s., postage included. ] 


Black Paint.—The purpose of a new war-emergency 
specification, No. 1070-1942, covering tar-base black 
paint for use on iron and steel, is to provide definitions 
of the properties and general composition of these 
paints. The products described can be prepared easily 
from materials at present in comparatively ample 
supply, and the paints give satisfactory protection for 
a reasonable period when correctly applied. It 
strongly emphasised, however, that the protective 
properties of these paints, as is the case with others, are 
fundamentally dependent on the care taken in their 
application. Special attention is therefore drawn to 
this point in an appendix. | Price ls., postage included. } 

Notched-Bar Test-Pieces.—An amendment slip to 
Specification No. 131 has recently been issued. This 
(reference No. P.D. 52) deals with the relationship 
between test figures obtained with the Izod impact 
testing machine, used in many works in this country, 
and the Charpy test, employed by authorities who prefer 
the metric system. [Gratis on receipt of a stamped 
addressed envelope. | 


1s 








BOOKS RECEIVED. 


District Heating in the United States of America. Re- 
printed from “‘ The Steam Engineer London: John 
D. Troup, Limited, 90, High Holborn, W.C.1 [Price 
5s.) 

United States Geological Surrey Water-Supply Paper 


No. Surface Water Supply of the United States, 
1939. Part 13. River Basin. Washington 
Superintendent of Documents. [Price 30 cents.! 
‘nited States Bureau of Mines. Technical Paper No. 637. 
Index of Coals Tested in the Bureau of Mines Survey of 
By J. E. 


Super- 


S83. 


Snake 


Carbonising Properties of American Coals. 
Witson and J. D. Davis Washington 
intendent of Documents. Price 5 cents.| 


Forest Research Institute, Dehra Dun, India. Indian 
Forest (Utilisation) Leaflet No. 15. Studies in Adhe- 
sires. Part I. Ground-Nut Protein Adhesires for 


Plywood. By D. NARAYANAMURTI, V. RANGANATHAN 
and P. K. Basu Roy Cuaupuvurti. Dehra Dun, India: 
The Utilisation Officer, Forest Research Institute. 
Tables of the Moment of Inertia and Section Modulus of 
Ordinary Angles, Bulb Angles with 
Certain Plate Combinations. Prepared by the Federal 
Works Agency, Work Projects Administration, for the 
City of New York, under the sponsorship of the 
National Bureau of Standards. Scientific 
Computing Service Limited, 23, Bedford-square, W.C.1. 


Channels, and 


London : 


[Price 20s.} 

The Ohio Stgte University. The 
Station. Bulletin No. I11. 
Areas and Flow Duration Tables. 
WaLL and C. V. Younequist. Columbus, Ohio, 
U.S.A. : The Director, Engineering Experiment 
Station, Ohio State University. [Price 75 cents.) 

nited States of Standards. Circular 
No. © 438. By F. B. SILsBer. 


Engineering Experiment 


Ohio Stream Drainage 


By Proressor C. H. 


National Bureau 
Static Electricity. 


Washington: Superintendent of Documents. [Price 
10 cents.) 

Training in Foremanship and Management. Fourth 
edition. By J. J. GILLespiz. London: Sir Isaac Pit- 


man and Sons, Limited. [Price 8s. 6d. net.) 

Fire Pumps and Hydraulics. Dealing with the Construc- 
tion, Operation and Maintenance of Power-Driren Fire 
Pumps, Including Reciprocating, Rotary and Centrifugal. 
By J. E. Ports and T. H. Harriss. London: George 
Newnes, Limited, Tower House, Southampton-street, 
Strand, W.C.2. [Price 10s. 6d. net.) 





JAN. 29, 1943. 


PERSONAL. 


| Mr. V. A. M. RoBERTSON, M.C., M.Inst.C.E., Engineet 
in-Chief of the London Passenger Transport Board, has 
been elected President of the Permanent Way Institutior 
| for the ensuing year. 


Mr. E. A. G. Lippiarp, M.A., has been appointed 
Research Manager of the British Non-Ferrous Metals 
| Research Association. 


Dr. C. H. MatTuewson, head of the Department of 
Metallurgy, Yale University, U.S.A., has been elected 
President of the American Institute of Mining and 


Metallurgical Engineers for the current year. 

Mr. O. R. J. Lee, M.Se. (Tech.), has been awarded the 
degree of Ph.D., by the University of Manchester. 

Mr. H. C. HARLAND has been elected President of th« 
London Master Builders’ Association, 47, Bedford-squar« 


London, W.C.1, for 1943, in succession to Mr. W. FE 
Rice, 0.B.E. 
Mr. J. R. THomas has been appointed Secretary of 


Association of Engineering Distributors, Hastings Hous 
10, Norfolk-street, London, W.C.2. 

Mr. MARTIN Brown, B.Sc., A.M.Inst.T., 
appointed Freight Superintendent, Northern 
Road Transport Board. 


has beer 
Ireland 


| 


Mr. WILLIAM McCLELLAND has been appointed chai: 
man of Aeronautical and General Instruments, Limited 
in succession to the late LreuT.-GENERAL Simr Louw R 
Vavenuan, K.C.B., K.B.E., D.S.O. 

Mr. T. A. Briegs, A.M.I.Mech.E., is retiring from hi 
position on the staff of Messrs. Stothert and Pitt, Limited 
+ with whom he has served for the past 36 years. 

Mr. F BROWN has been elected a director 
of Messrs. Johnson, Matthey Limited 
He joined the firm in 1913. 

Mr. P. E. MILLBOURN, 
pointed adviser to the Minister 
mechanical-handling facilities. 


A. SPENCE 


and Company, 


M.1.Mech.E., been 


of War 


has 
Transport 


“up 
or 


been elected chairman of the 
Association of Super 


Mr. J. SOUTHERN has 
South-East London Branch of the 
vising Electrical Engineers. 

MR 
of Messrs. 
of the 
director. 


PENNY. who has served on the board 
since the foundation 


FREDERICK G 
Aberdare Cables, Limited 
has been appointed managing 


company, now 


LtT.-CoLt. F. C. Tempie, C.LE., V.D., M.Inst.C.FE 
M.1.Mech.E., has been appointed Regional Controller for 


Northumberland and Durham under the Ministry of Fue! 


and Power. 


An arrangement has been made between MEssks 
FERRANTI, Limirep, Hollinwood, Lancs., and Messrs 
WILD-BARFIELD ELECTRIC FURNACES, LIMITED, to 


collaborate in the development of high-frequency indu- 
trial heating equipment. The high-frequency generating 
equipment will be designed and manufactured by Messrs 
Ferranti and the heating, handling and quenching equip- 
ment by Messrs. Wild-Barfield. and installation 
of the Ferranti-Wild-Barfield equipment will be handled 
by Messrs. Wild-Barfield, to whom all inquiries should be 
addressed. 

Mr. H. Pearce, who was for 
Messrs. Boulton-Paul Aircraft, 
pointed works superintendent with Messrs. Charlesworth 


Sales 


a number of years with 


Limited, has been ap- 


Bodies (1931), Limited. Mr. H. A. SALKELD, late of 
Messrs. Rotol Airserews, Limited, has joined Messrs 
Charlesworth as personnel manager and Mr. L. G. Car- 


PENTER has taken up the position of chief planning 


engineer after a long period of service with the Gloster 


Aircraft Company. Limited. 








INSTITUTE OF MeTALS.—The 35th annual general meet 
ing of the Institute of Metals will be held at 4, Grosvenor- 
gardens, London, S.W.1, at 3 p.m., on March 3. The 
report of the Council for the year ended December 31 
1942, and the report and statement of 
accounts for the twelve months ended June 30, 1942, will 
which officers and members of the 


Treasurer's 


be considered, after 


Council will be elected for the year 1943-44. Three 
papers will then be presented, and discussed, namely 
“The Properties of Commercial Coppers Containing 


Tellurium, and Bismuth,” by Messrs. G. L. 
Bailey and A. P. C. Hallowes; “ The Effect of Selenium 
Tellurium, and Bismuth on Deoxidised Copper for Tube 
Dr. Maurice Cook and Mr. G. Parker ; 


Selenium, 


Manufacture,”” by 


and “ A Note on the Damping Characteristics of Som« 
Magnesium and Aluminium Alloys,” by Mr. L. R 
Stanton and Professor F. C. Thompson. During the 
| meeting, the Institute of Metals Platinum Medal for 
1943 will be presented to Dr. Harold Moore, C.B.E., 
Director of the British Non-Ferrous Metals Researcl 
Association. The meeting will conclude at 4.45 p.m. 


Members who propose to join in the discussion of any of 
the above-mentioned papers are requested to inform the 
Secretary of the fact not later than March 1 























JAN. 


29 » I 943- 


NOTES FROM THE NORTH. 
GLASGOW, Wednesday. | 

Scottish Steel Trade.—Owing to the completion of the | 
pairs and overhauls needed, work in the West of Scotland | 
now being carried on with increased efficiency. A| 
heavy demand for plates and sections for ship- 
being experienced, and large quantities of | 
Sheet 
bars 


ry 
tilding is 
vecial plates are required for other purposes. 
akers and re-rollers are very busy, and heavy 
ive been in constant demand. Locomotive builders 
e now extensively engaged on Government contracts. 
teel supplies for this purpose have given high 
iority. Prices are unaltered and are follows : 
oiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
er ton; sections, 151. 8s. per ton; medium plates, } in. 
nd thicker, rolled in sheet mills, 211. 15s. perton; black 
teel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
all for home delivery. 


been 


as 


ton, 

Valleable Iron Trade.—The supply of raw materials in | 
this branch of industry is adequate and makers are able 
to meet their customers’ requirements without difficulty. | 
Current quotations show no change, the prices being : 
Crown bars, 15/. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
teel bars, 17/. 158. per ton. 


Scottish Pig-Iron Trade.—There is a steady demand for 
refined pig-iron, which is being satisfactorily met as raw | 
uaterials are in good supply. The market quotations | 
ire :—Hematite, 6/. 188. 6d. perton ; basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks ; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 
yn trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel._-Efforts are being made continuously 
to ensure that production intensified in works and | 
shops making the products which are vitally necessary, | 
and plants which are not making the use of the 
material and skilled labour available are having to make 
room for those which are more efficient. This neces- 
sarily increases the demands on the machine-tool makers 
who are equipping the various shops and works here and 
in other areas. Organisation and the availability of new 
factories in other parts of the country have resulted in | 
the relief of congestion in engineering shops which are | 
ible to pass on some of the finishing processes to other 
works that have been specially equipped for the purpose. | 
The manufacture of high-grade tool steels is being main- | 
tained at a high level both in electric-furnace units and 
in coke-fired crucible steel furnaces. High-tungsten 
high-speed steel is moving freely for special work, and 
there is a good demand for molybdenum tool steel for 
leas exacting requirements. The scarcity of alloys con- 
tinues to give an impetus to the demand for scrap steel | 
and tools containing tungsten and other alloys. The 
market for high-tungsten high-speed steel scrap is active | 
at ls. 5d. per pound for solid metal and 10d. per pound 
for turnings. Substitute grades are also in request at 
%d. per pound for solid scrap and 5d. per pound for 
turnings. Nickel-steel scrap in good demand, 
and nickel-chrome grades are active. The needs of the 
shipyards continue to provide a great deal of work for 
the steelworks, foundries and machine shops. Some steel 
founders have embarked successfully on the work of 
meeting shipyard requirements, as an addition to their 
own special types of foundry work. Activity continues 


is 


best 


is also 


to rule in engineering works which specialise in the 
construction of machinery for collieries. Although a 
large quantity of American machinery is due to be 


in British collieries before the middle of the 
strong effort being made to secure British | 
machinery. The demand for engineers’ small tools is 
incessant. Factories are working night and day, and 
employing extra machinery and many additional women 
operatives, but orders continue to pour in and manu- 
facturers urging their customers to place orders | 
many months in advance of their requirements. 

South Yorkshire The demand for coal is 
in excess of the immediate supply, and reserves have had 
to be drawn upon in some cases. The majority of miners | 
are working hard and are increasing outputs a little ; 
it is anticipated that the South Yorkshire district may 
participate in the output bonus in the near future. 
Investigations of the working of old collieries are being 
made with a view to transferring men and machinery 
from uneconomic pits to more modern pits where better 
use can be made of the labour and plant. Transport 
arrangements on the railways have worked well, con- 
sidering the time of the year, but there have been some 
unavoidable delays. The supply of coke is ample for 
all requirements. Blast-furnace coke is moving very 
freely, and hard coke, for works use, in adequate 
supply. The reduction of the amount of deliveries per- | 


installed 
year, a is 


are 


Coal Trade. 


is 


mitted for domestic purposes is providing a surplus of 
gas coke and coke nuts. 





|} amount of new business that could be handled was very 
limited. 


| qualities was still acute. 


| steels. 
| hopes of a substantial increase in imported ores have not 
| yet 


| employed 


| ducers of structural steel are well employed. 


ENGINEERING. 











NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
Production difficulties have | 


The Welsh Coal Trade.— 
been prominent in the Welsh steam-coal trade during | 
the past week. The matter aroused considerable discus- | 


| sion at a meeting of the Regional Fuel Board, which was | 


told that although there had been some reduction in the 
amount of avoidable absenteeism during the September- | 
November period, the position was still very unsatis- 
factory. The Board, after considering the general output 
position, decided to give detailed consideration to 
measures which, it was hoped, would bring about the 
needed improvement. The Controller, Mr. William 
Jones, reported on arrangements now in operation by 
which fit men employed on the surface were being trans- 
ferred to work underground. The demand on the market 
continued to exceed production, and consequently the 


The present outputs of the collieries were almost 
entirely absorbed by deliveries made under contracts to 
the high-priority consumers. On export account the 
difficulties of obtaining supplies of any but the lowest 
Best large grades continued 
steady and were only sparingly available for a long 
period ahead. The sized sorts were well booked forward, 
and firm. A keen interest was shown in the bituminous 
smalls which were extremely scarce and strong. Best | 
dry steam smalls were busy as a consequence, but the | 

| 

| 





inferiors were usually plentiful. 





NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


| upon-Tyne. 


General Situation.—The pressure for larger deliveries | 
of nearly all descriptions of iron and steel continues, and 
further increase in the 4emand is inevitable. Although 
producing plants are operating at full capacity and the | 
aggregate tonnage output is near the maximum, endea- 
vours to enlarge the make are being continued, particu- 
larly in the case of open-hearth and special high-grade 
Native raw materials are in ample supply but the 


been fulfilled. There is no shortage of high-phos- 
phorus iron but hematite and low-phosphorus qualities 
are still scarce. 

Hematite and Low-Phosphorus Iron.—The consump- 
tion of hematite and low-phosphorus iron is still limited 
by the lack of supplies due to the shortage of suitable 
ores. In the near future, however, it is expected that 
makers will be able to increase their outputs. In the 
meantime, refined iron is extensively used instead of 
hematite. 


Basic Iron.—Basic-iron production is well maintained | 
and is sufficient for the heavy requirements of the local 
steelworks, but leaves no surplus for other purposes. | 


Blast-Furnace Coke.—The situation regarding Durham | 
blast-furnace coke is unchanged. Holders have sub- | 
stantial saleable parcels, but their contract obligations | 
are considerable and they are not pressing sales, while | 
the requirements of their consumers are well covered. | 

Manufactured Iron and Steel.—Users of semi-finished | 
iron are receiving satisfactory supplies, but consumers of 
steel semies, though able to keep the re-rolling mills fully | 
by drawing upon their stocks of imported 
billets, are demanding the maximum supply of home 
products. Finished-iron firms have sufficient work in 
hand to keep them busy and are experiencing a good 
demand. Steel producers are finding it difficult to meet 
the heavy delivery claims of priority buyers. The war | 
factories absorb the heavy outputs of special and alloy | 
steels as-soon as they become available and the unpre- 
cedented issue of specifications for shipbuilding requisites 
is a heavy strain on productive capacity. Sheet makers 
are too busy to accept orders for near delivery and pro- 
There is | 
no reduction in the strong demand for railway and 
colliery equipment. 


Scrap.—Stocks of most grades of iron and steel scrap 


| are gradually accumulating but there is no slackening in 


the efforts to collect more. Consumers of good heavy 
steel scrap would welcome larger deliveries in order to | 
build up satisfactory reserve supplies. 





INSTITUTE OF METALS MEDAL.—The Council of the | 
Institute of Metals has unanimously agreed to award the | 
Institute’s Platinum Medal for 1943 to Dr. Harold Moore, 
C.B.E., F.Inst.Met., President in 1934-36. Dr. Moore 
has had a long and distinguished metallurgical career 
and will receive the Medal on the occasion of the annual | 
general meeting of the Institute on March 3. He has | 
been Director of the British Non-Ferrous Metal Research 
Association since 1932. Previous recipients of the Medal 
have been the late Sir William Bragg, F.R.S. (1938) ; | 
the late Sir Harold Carpenter, F.R.S. (1939); Dr. Paul | 
Merica (1940); Dr. C. H. Desch, F.R.S. (1941); and Sir | 
W. Murray Morrison (1942). 


| 2.30 p.m., Hotel Metropole, Leeds. 
| the Yorkshire Graduates’ Section of THE INSTITUTION OF 
| PRODUCTION ENGINEERS. 


| land Centre: 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 


; column shall reach the Editor not later than Tuesday 
| morning in the week preceding the date of the meeting. 


INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section: To-night, 6.15 p.m., The County Hotel, 
Newcastle-upon-Tyne. Lecture: ‘“ Design of Drop 
Forgings,”” by Mr. A. Chilton. Coventry Section: To- 
night, 6.45 p.m., Coventry Technical College. ** Recla- 
mation by Hard Chrome Deposition,’’ by Mr. M. B. 
Booth. Luton and District Section: Sunday, January 31, 
10 a.m., The George Hotel, Luton. Lecture: “‘ Some 
Applications of Optics to Engineering,””’ by Mr. M. 
H. Taylor. 

SocIeETY OF CHEMICAL INDUSTRY.—Saturday, January 
30, 2.30 p.m., The University, Western Bank, Sheffield. 
Joint Meeting with THE SHEFFIELD METALLURGICAL 
Society. Jubilee Memorial Lecture: ‘‘ The Corrosion 
of Metals in Air,”’ by Dr. W. H. J. Vernon. 

INSTITUTION OF MECHANICAL ENGINEERS.—W estern 
Branch: Saturday, January 30, 2.30 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol, 1. 
(i) “‘ The First Gas Turbine Locomotive,” by Dr. Adolf 
Meyer, and (ii) “‘A New Rotary Compressor,’ by Mr. 
A. J. R. Lysholm, to be presented by Dr. H. L. Guy. 
Yorkshire Graduates’ Section: Saturday, January 30, 
Joint Meeting with 


Lecture on “‘ Welding,” by 
Mr. W. Thaw. North-Eastern Branch: Monday, Febru- 
ary 1, 6 p.m., Mining Institute, Neville Hall, Newcastle- 
Thomas Lowe Gray Lecture: ‘“‘ Some 
Types of Propelling Machinery Available to Shipowners,”’ 
by Mr. C. C. Pounder. Scottish Branch: Thursday, 
February 4, 7.30 p.m., Royal Technical College, Glasgow. 
Joint Meeting with THE INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND. Thomas Lowe Gray Lec- 
ture. Also on Friday, February 5, 7.45 p.m., Robert 
Gordon’s Technical College, Aberdeen. Yorkshire 
Branch: Saturday, February 6, 2.30 p.m., Hotel Metro- 
pole, Leeds. ‘“‘ Tests on Transport Producer-Gas Units,” 
by Dr. Harold Heywood. Scottish Branch: Saturday, 
February 6, 7.15 p.m., Dundee Technical College, Dundee. 
Thomas Lewe Gray Lecture. 

ROYAL SOCIETY OF ARTS. —Monday, February 1, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. The Llewelyn 
B. Atkinson Memorial Lecture: “ Industrial Research 
in Great Britain—A Policy for the Future,”’ by Dr. P. 
Dunsheath. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
Monday, February 1, 6 p.m., The James 
Watt Memorial Institute, Birmingham. ‘* Standardisa- 
tion as Applied to Industrial Electrical Instruments,”’ by 
Lieut.-Col. K. Edgcumbe. London Students’ Section : 
Monday, February 1, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Address on “* The Relation Between 
Subsequent Career and the Form of Preliminary Train- 
ing,”’ by Professor C. L. Fortescue. Wireless Section : 
Wednesday, February 3, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘“‘ The University Education and 
Industrial Training of Telecommunication Engineers,”’ 
by Professor Willis Jackson. - Institution: Thursday, 
February 4, 5 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. (i) Sound films of Sir Oliver 
Lodge and Sir William Bragg. (ii) “‘ General Factors 
Affecting the Unification of Electricity Supply Tariffs,” 
by Mr. C. T. Melling. (iii) “‘ Towards the ‘ Correct ’ 
Domestic Multipart Tariff,”’ by Mr. P. Schiller. 

CiviL ENGINEERS.—Structural and 
Building Engineering Division: Tuesday, February 2, 
2 p.m., Great George-street, Westminster, S.W.1. 
** Recent Developments in Fire Research and Fire Pro- 
tection Problems,”’ by Viscount Falmouth. Jnstitution : 
Thursday, February 4, 2.30 p.m., Great George-street, 
Westminster, 8S.W.1. ‘‘ Civil Engineers and the Building 
Industry.” Fifth (Final) Discussion Meeting, to be opened 
by Lord Reith, Sir Ernest Simon and SirClement Hindley. 





INSTITUTION OF 


LIVERPOOL ENGINEERING Socrety.—Wednesday, 
February 3, 6 p.m., The Municipal Annex, Dale-street, 
Liverpool. Joint Meeting with the North-Western Branch 
of THE INSTITUTION OF MECHANICAL ENGINEERS. Thomas 


| Lowe Gray Lecture. 


INSTITUTE OF WELDING.—Wednesday, February 3, 
6 p.m., The Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. Papers on “‘ Arc-Welding Technique.” 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Febru- 
ary 5, 5.30 p.m., 39, Victoria-street, S.W.1.  “‘ Roads in 
Towns in the Future,” by Mr. J. E. M. MacGregor. 
North-Western Section : Saturday, February 6, 2.30 p.m., 
16, St. Mary’s Parsonage, Manchester. Annual General 
Meeting. ‘“‘ Works Accidents,” by Mr. G. E. Windeler. 

NoRTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, February 5, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “The Effect of 
Machinery Torque Variations on Propulsive Perform- 
ance,” by Lieut. E. Panagopoulos. 
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THE PROBLEM OF 
UNEMPLOYMENT. 

THOSE who were wont to study, between the wars, 
the remarkable Trade Cycles Charts which Mr. 
Joseph Kitchin used to contribute at five-yearly 
intervals to The Times Annual Financial and Com: 


86 
>| that, at the 


the attempt should be made, as it has been in the 
compilation of the pamphlet on The Problem of 
Unemployment which has been produced for private 
circulation by Messrs. Lever Brothers and Unilever, 
Limited, whose international commercial and indus- 
trial experience places them in as good a position as 
any to weigh the many factors involved. 

In an introductory paragraph, the firm explain 
time when the Beveridge Report was 
| published, they had in hand a paper on the main- 
| tenance of employment, which was intended to form 
| part of a wider study of social and economic pro- 
|blems. The warning contained in the Beveridge 
| Report, that ‘‘ unless measures [for maintaining 
employment] are prepared and can be effective, 
much that might otherwise be gained through the 
Plan for Social Security will be wasted,” suggested 
the desirability of publishing this independent 
survey at once, in the hope that it might help the 
common aim. Space permits no more than a sum- 
mary of the conclusions reached in the paper, 
together with an outline of the proposed procedure 
for stabilising employment ; an unfortunate limita- 
tion, because the body of the report contains some 
eminently sound comments. One quotation, how- 
ever, must suffice: ‘* Views may vary on the profit 
motive as an incentive for personal endeavour, but 
the fact is that the productive instrument, whether 
publicly or privately owned, can only find a work- 
able directive in the profit or loss resulting from a 
comparison between costs and prices... No 
manager of any business could effectively answer 
his day-to-day problems if the testing principle to 
be applied were: ‘ Will this or that be more to the 
| national benefit ?’ Quite obviously, he could never 








see enough of the whole picture to answer a question 
| of that kind.” 

The main points of the argument, and the con- 
|clusions reached, are summed up as _ follows. 
~ Freedom from want” presupposes that the pro- 
| ductive capacity of the nation is being used con- 
tinuously and without restrictions imposed by either 
;employers or labour. It must provide all the con- 
sumer goods needed, and must provide also for its 
| own extension, which it can do easily if rightly 


pages are 12 in. deep and 9 in. wide, divisible into four | mercial Review, may recall that, although the curve | used; the existence of mass unemployment is a 


columns, of 2} in. in width. Serial advertisements will | 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion | 
in the current week’s issue must be delivered not | 
later than first post on Wednesday. 
to standing advertisements must be received 
at least 10 days previous to the day of publica- | 
tion. Passed proofs must be in our hands | 
by Friday morning, otherwise they will be | 
taken as correct. The Proprietors will not hold | 


responsi 
possession for more than two years. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘“‘ The National Provincial 
Bank, Limited, Charing Cross Branch.’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. _ 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, | 
Middlesex. The Telephone | 
Number of the _ Editorial 

Department is Hayes 1730 | 
and that of the Publishing 

















Department, Hayes 1723. The | 

Bedford Street Offices are 

open on Fridays only, between 

10 a.m. and 5 p.m., for the dis- 

tribution of the current issue 
and for retail sales. 





of employment in the United Kingdom displayed 
various fluctuations in apparent sympathy with 
commodity prices, Bankers’ Clearing House returns, 
etc., the extent of those fluctuations was compara- 
tively small until after the war of 1914-18. Only three 
times, between the date of the Indian Mutiny and the 
end of the short post-war boom of 1920-21, did the 
number of trade unionists in employment fall below 
90 per cent. of the total registered ; and while the 
latest of these three dates—1886— is sufficiently long 
ago to invite some question whether the returns for 
trade unionists alone were then fairly indicative of 





| the general condition of the country, it is probable 
|that no great discrepancy would be introduced by 


assuming that they were. In any case, however, 
it is reasonably certain that at none of these three 
depressions of the curve were the conditions truly 
comparable with those of 1931-35; when, for five 
whole years, the number of insured workpeople 


| unemployed was never less than two millions and, 
| for fully half of that period, was nearer to three 


millions. 

After such an experience, it is natural that ‘‘ social 
security ” should rank high among the aims of 
those who, whether they appreciate the difficulties 
or not, are determined that the peace-time economy 
to be ensured to the survivors of World War II 


shall be an improvement on anything that the | 


majority of them have known before. Social secur- 
ity, however, like many another form of happiness, 
cannot be commanded in quite such categorical 
terms; the measure of its achievement will be a 
function of the success with which the root causes of 


trade depressions are diagnosed and corrected, and 
| the first step along that road is a careful study of 


past industrial and economic experience, carried out 
|in no spirit of evangelistic fervour, but with a 
detachment from mere doctrinism as complete as that 
|of any judge in a Court of Law. Perhaps such an 
|entirely objective regard and such supreme impar- 
|tiality can hardly be attained in any economic 
| study conducted, as all such studies must be, by an 
|interested party ; but it is well, nevertheless, that 








| sign that it is not being rightly used. Irregularity 
| of employment results from irregularity in produc- 
tive activity and this, in turn, is claimed to be the 
result of irregularities (of course, in the economic 
and not the police-court sense) in the extension of 
industrial capital equipment. The main task in 
fostering regular capital investment, and through 
it, regular employment, is seen to lie with the 
Government, which, by its monetary and budgetary 
policies, can influence the whole economic structure ; 
in effect, the Government decides the rate of 
interest in the capital market and, by its own 
expenditure and by taxation, it regulates the distri- 
bution of the nation’s income. In the past, however, 
the pamphlet comments, little has been done to 
| co-ordinate these influences; and budget policy, 
|in particular, “‘has been marked by a complete 
| absence of consideration for its economic effects.” 
The policy suggested is the exact opposite of the 
customary method, under the present system of a 
|single budget which is balanced annually, of 
|imposing taxation at a higher rate in times of 
| depression and a lower rate in times of prosperity. 
| In boom periods, it is pointed out, the policy of the 
|Government should be to check spending; in 
| slumps, to encourage it. This aim could be achieved, 
for example, if extensions of productive capacity 
indulged in during periods of boom were allowed 
| only a reduced rate of depreciation—perhaps, none 
at all, or even direct taxation; whereas similar 
extensions undertaken during a slump might be 
allowed as a set-off against income for taxation 
purposes. This, however, is more or less of an 
aside: the main suggestion is that, instead of one 
| budget annually, there should be two—one, an 
| ** ordinary ” budget, balanced annually, for meeting 
| standing expenditure out of current revenue, and 
the other an ‘“extra-ordinary ” budget, to meet 
normal capital expenditure and such emergency 
measures as might be necessary in times of depres- 
sion to deal with unemployment and to stimulate 
trade. This second budget would be covered, or 
over-covered, only in times of prosperity. 
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To quote the report: “* The two-budget system, 
provided it is used solely for the purpose of regu- | 
larising economic life—and without this proviso 
there is a danger it might be used for purposes INVESTIGATIONS. 
which would undermine confidence in the country’s} No doubt for reasons of national security. pub- 
monetary stability—is the most efficacious means} jjcation of the annual reports of many research 
of controlling the trade cycle, and is the one that | organisations has been suspended. Fortunately, 
needs most study. This study should be undertaken | powever, this is not the case in the whole field of 
now, not when the war is over. No progression of | scientific and industrial research and those who are 
productive activity can be kept regular that leaves |interested in the work of the Safety in Mines Re- 
no reserve available in man-power or machines. | ..arch Board will welcome the twentieth annual 
A part of the working population will, under condi- | report which has just been published,* dealing with 
tions of normal industrial activity, always be/| the proceedings of the Board during the year 1941. 
temporarily unemployed. They should not be! 4s with the immediately preceding issue, the Report, 
without sufficient income, nor should they be idle. | j, the interests of paper economy, is an abridged 

It will be the fluctuations of the labour | one, but, nevertheless, gives an adequate account of 
reserve, in both numbers and the way it is made | the work in progress. As the essential purpose of 
up, that will be the signal to the Government to| the Board is to investigate questions of safety, it 
apply its anti-boom or anti-slump measures. is po doubt felt that any results obtained should be 


SAFETY IN MINES" 


lhese corrective measures are divided into several | made public without delay and although the Board’s | 


categories: (a) Governmental measures, both | activities add to the accumulating data covered 
general (such as budgetary provisions and the regu-| py the wide term “ scientific research,” increased 
lation of Government investment) and special (such | efficiency, which means increased safety, in the coal 
as public works to provide employment, and training | mining industry is of such importance that dis- 





courses for unemployed young people); (6) indus- 
trial measures (that is, measures taken by industry 
to supplement Government action), such as the long- 
term planning of development, the adoption of a 
uniform policy of maximum production, the intro- 
duction of voluntary schemes to guarantee earnings 
during sickness or other temporary incapacity, and 
collaboration with the Government by providing 
accurate and up-to-date information about produc- 
tion, marketing and the fluctuations of the labour 
reserve ; and (c) international measures, designed 
to ensure that the objects of the scheme are not 
nullified by adverse developments in other countries. 


Some such safeguard, of course, is of vital import- | 


ance. The paper points out that, in the inter- 
national monetary field, personal contacts between 
the individuals responsible for the policies of their 
respective countries have achieved ‘* conspicuous 
success,’ and observes that ‘‘ nothing comparable 
has been reached in the field of commercial policy or 
that of social security.’ The method proposed is 
the establishment of international councils, having 
permanent international secretariats, on which the 
respective Governments would be permanently 
represented. They would have the duty of con- 
cluding agreements on such matters as the adapta- 
tion of the productive capacity of the various 
countries to post-war conditions, the positive en- 
couragement of international trade, the protection 
of countries which had adopted anti-unemployment 


petition, the regulation of stocks and prices of raw 
materials, and the improvement of the standard of 
living in undeveloped countries. 

The Governmental measures indicated under (a), 
above, require some additional explanation. When 
the state of the labour reserve, together with the 
other unmistakable signs, shows that a boom period 
is imminent, it is suggested that this tendency 
should be checked by restricting the extension of 
credit ; allowing interest rates to rise; increasing 
taxation to cover, or more than cover, the “* extra- 
ordinary’ budget; reducing depreciation allow- 
ances, or even imposing a tax on new capital 


expenditure ; and checking—perhaps, suspending— | 


capital expenditure undertaken or controlled by the 
Government. If, however, the labour barometer 


indicates an approaching slump, the opposite policy | 


should be adopted—credit extended and encour- 
aged; taxation lowered; depreciation on new 
capital expenditure increased, if necessary to 100 
per cent.; and capital expenditure by the Govern- 
ment expedited and increased. It must be admitted 
that, given goodwill and assured probity in its 
administrators, the scheme bears the stamp of 
practicality. Its principal weakness lies in the 
essential proviso that the two-budget system, on 
which its operation depends, must be used “ solely 
for the purpose of regularising economic life.” If 
adequate safeguards can be incorporated against 
misuse by political adventurers (or by fanatics who 
would justify almost any foolishness by putting 
their own interpretation on the clause just quoted), 
the proposals would appear to deserve the most 
serious and sympathetic consideration. 





| sen 


1ination of information about any progress made 


| ledge of enemy countries. 

| One of the main problems with which the Board 
, is concerned is that of coal-dust explosions. Some 
| progress has been made in the long and complicated 
| investigations concerning the effect of stone dust 
spread in the roadways in eliminating flame pro- 
pagation. This work still remains on an empirical 
basis, and no satisfactory scientific explanation of 
the physical effect of the dust has yet been arrived 
at. The efficacy of a stone dust is probably a 
function of its dispersibility and it has been found 


of very small particles, of less than 10 microns in 
|diameter, in the dust is reduced. 


particles have a greater tendency to form aggregates 
and to adhere to particles of larger size. It was 
mentioned in the Report for 1940 that magnesian 
limestone dust, had been found to give good results.t 
| This substance has an unusually low content of ultra- 
fine particles, and this is possibly the explanation of 
its effectiveness. 
| This question of the deleterious influence of very 
small particles is not to be looked upon as definitely 
determined, and experiments are in progress to 
investigate the effect of continuously extracting 


experimental ball-mill. In normal procedure, the 
dust is subjected to continued re-grinding in a 
mill, a proportion of that which has already been 
reduced to adequate fineness being further ground 
to very small size. These tests will enable normal 
stone-dust materials to be prepared with varying 
proportions of ultra-fines. Relative dispersibility 
experiments can then be carried out. Experiments 
with magnesian limestone, and other dusts, 
determine the effect of the relative disposition of 
the coal and stone dust were carried out in a 325 ft. 
length of the 4-ft. diameter gallery at Buxton. 
The dusts were laid in zones 12} ft. long, consisting 
of 5 ft. of coal dust and 7} ft. of stone dust, this 
arrangement being compared with one in which the 
coal and stone were intimately mixed. The results 
showed that with the zone arrangement, in order 
to prevent propagation of flame, nearly double the 


quantity of stone dust per pound of coal was| 


necessary. The same effect was found with pre- 
cipitated gypsum, which also has a relatively small 
proportion of ultra-fines ; with ordinary limestone, 
however, only 50 per cent. more stone dust was 
required. This result must not be taken to indicate 
that the ordinary limestone was more effective in 
suppressing flame propagation ; the quantity used 


was larger, being almost double that of gypsum. The | 


term magnesian limestone means a limestone con- 
|taining an important proportion of magnesium 
carbonate. In connection with the use of gypsum, 
it should be remarked that although it has proved 
| to be highly efficient in suppressing explosions, the 
* H.M. Stationery Office. [Price 1s. net.] 
| +t ENGINEERING, vol. 153, page 392. 





| is justified, even though it may come to the know- | 


that this latter quality increases as the proportion | 
At first sight | 


the opposite might have been expected, but it | 
seems a reasonable assumption that very small | 


, : : | the dust, by means of a stream of air, from an} 
measures against dumping or other unfair com- | . 


to | 


“ 
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| material is incompletely hydrated and might be 
| expected to cake in damp situations. Further work 
| is in hand on this subject. 
The report contains some information bearing 
on the investigation on flameproof flanged joints 
tly carried out for the British Electrical and 
| Allied Manufacturers Association.* It is stated 
| that although a large amount of information has 
| been collected in recent years about safe gaps, no 
| adequate physical explanation of their action has 
yet been formulated. A common explanation is 
that the flanges cool the flame by conduction and 
by the adiabatic expansion of the hot gases as they 
escape into the surrounding mixture. It was thought 
that the two factors governing an external ignition 
would be the ignition temperature of the mixture 
and its lag on ignition. Thus, if the duration of 
emission of gas from an enclosure was very short, 
| the temperature ought to be higher to give an 
|external ignition. An experiment was made to 
determine the temperature of the source of ignition 
|of the external mixture and the effect on this 
temperature of the position of ignition of the 
internal mixture. The work was carried out with a 
cubical vessel with 8-in. sides internally. A platinum 
platinum-rhodium thermocouple 0-0005 in. in 
diameter, was mounted so that it could be placed 
at any desired distance from the flanges of the 
}enclosure. Mixtures of 9-25 per cent. methane in 
air were ignited within the enclosure and the tem- 
| perature attained by the thermocouple was recorded 
| by an oscillograph. It was found that as the point 
of ignition was moved away from the gap towards 
| the centre of the enclosure the pressure increased. 
On the adiabatic expansion theory, the temperature 
should have decreased inversely. Actually, the 
maximum temperature followed the maximum 
pressure and the maximum experimental safe gap 
| followed neither. From the point of view of 
|explaining the action of flameproof flanges the 


| 
| recen 





| results of the experiments were negative, but they 
showed that adiabatic expansion has little to do 
with the cooling of the gases and that the tempera- 
ture as measured is not solely responsible for 
external ignition. 

Other work bearing on this subject concerned 
static and dynamic pressure effects on flameproof 
enclosures. Tests showed that in casings ranging in 
volume from 4-8 cub. ft. to 24-1 cub. ft., no 
| greater strain was set up by an internal explosion 
|(not a detonation) than by a gradually applied 
| pneumatic pressure of the same maximum amount. 
It would seem that an increased volume of explosive 
mixture requires a longer time to burn and pro- 
duces no higher maximum pressure than would be 
developed in a smaller vessel. As the rate of rise 
of pressure is less, the strain due to explosion is 
no greater in a larger than in a smaller vessel. The 
question of the clearances of shaft glands was 
investigated. In some applications they have to 
act as flameproof gaps. Shafts 3} in. and 1} in. 
diameter, with gland lengths of 14 in. and 1 in. 
were dealt with, and the conclusion reached was 
that the maximum safe gap is greatly in excess of 
ordinary rotor-stator clearance provided in electric 
motors. 

In a letter recently published in our columnsf, 
Mr. A. Park Paton pointed out that it is important 
to check that ignition in flameproof enclosures does 
not arise from temperatures generated by the con- 
tained gear, such as wire resistances. A case bearing 
on this matter is quoted in the report. An oil- 
immersed motor-starter rheostat became hot, 
owing to faulty use, that the oil was vaporised and 
became ignited on escaping into the air. The flange 
gap was correctly dimensioned and maintained. An 
investigation was carried out on this type of ignition 
by means of immersion heaters in oil. The tempera- 
ture of the oil rose until vapour at 300 deg. C. 
was issuing freely from the flange gap. Shortly 
|after, it inflamed spontaneously at about 10 in. 
above the flange, the flame spreading to the flange 
and continuing as long as vapour issued. It 
pointed out that oil-immersed flameproof gear is 
not designed to deal with this type of occurrence, 
which can be prevented only by correct installation, 
and maintenance and proper use. 
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* ENGINEERING, vol. 154, page 472. 
t Ibid., page 515. 
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NOTES. 


THe Ewrne MEDAL. 


On the joint recommendation of the Presidents 


| 
to 10 per cent.). 


} 
| 


| 


of the Royal Society and of the Institution of Civil | 
Engineers, the Council of the latter Institution have | 


awarded the James Alfred Ewing Medal for 1942 to 
Dr. Reginald Edward Stradling, C.B., M.C., 
M.Inst.C.E., M.L.Struct.E., Hon. A.R.1.B.A., Direc- 
tor of Building Research, Department of Scientific 
and Industrial Research, and Chief Adviser, Re- 
search and Experiments, Ministry of Home Security. 
The Ewing Medal, which is in the gift of the Institu- 
tion of Civil Engineers but is made on the recom- 
mendation of the President of the Royal Society as 
well as of that of the President of the Institution of 
Civil Engineers, is awarded annually “ for specially 


meritorious contributions to the science of engineer- | 


ing in the field of research.”” The Medal 
founded in 1936 in memory of the late Sir J. Alfred 
Ewing, F.R.S., and the first recipient was Mr. C. 8. 
Franklin, to whom it was presented in May, 1938. 
Mr. Franklin carried out much important work in 
connection with beam wireless telegraphy and was 


was | 


| greater 


also responsible for the concentric feeder system | 


employed in television. Subsequent recipients of 
the Medal have been Professor A. H. Gibson, D.Sc., 
who is an authority on hydraulics and water power ; 


Professor G. I. Taylor, F.R.S., who has done much | 


work in various branches of mathematical physics, 
and Dr. F. W. Lanchester, F.R.S., the Medallist for 
1941, whose researches in internal-combustion en- 
gineering and aerodynamics are well known. 


F.B.1. MEMORANDUM ON TAXATION. 


A memorandum on taxation, drawn up by the 
Federation of British Industries and submitted to 
the Chancellor of the Exchequer, reviews the 


| Transmission Noises,” 


financial needs of industry now and in the post-war | 


period and submits that, to meet the situation, a 
major change in the law of taxation of business is 
required. It is pointed out that industry will 
require finance for rehabilitation for peace-time 
purposes, and to enable it to compete successfully 
in the export market; but, as the war may be 
followed by a long period of high taxation, industry 
may no longer be able to rely on outside sources for 
finance. The alternative is to provide finance out 
of retained profits, a process that must be hampered 
by high rates of taxation. Notwithstanding war- 
time reliefs, the position of many firms in industry 
after three years of war has steadily deteriorated. 
Essential working capital is being drawn away by 


taxation, especially as it affects concerns working | 


low or substituted standards. The Federation 
submits, therefore, that the retained profits of the 
business taxpayer should be granted some relief 
from taxation, subject to necessary safeguards. 
In the past, Parliament has set its face against 
permitting undistributed profits to escape taxation, 
but the submission is made in the belief that the 
drastically changed circumstances justify a review 
of the question. The Federation also seeks taxation 
relief to industry by a new approach to those costs 
of production arising from the taxpayer’s need to 
write off, over their expected life, all the assets 
employed in the business. In the past, in many 
cases, no allowance has been made for taxation 
purposes. It was inequitable that such allowances 
were not made when taxation rates were low ; now 
that the rates are high, these disallowances are in 
effect a tax on capital. Particular reference is made 
to freehold buildings (not land), leasehold premises, 
the cost of patents, trade marks, designs, and the 
residual value of assets not replaced. In addition 
to advocating these permanent reforms, the Federa- 
tion points to the hardships inherent in the Excess 
Profits Tax, intensified by the 100-per cent. rate, 
and regrets that the Government cannot see its way 
to reconsider the rate, more especially as the pro- 
mised return of 20 per cent. can be only of contingent 
value. In particular, the Federation submits that 


G. 





93 





ERIN 





This would correspond to the 
percentage allowed to new concerns or to newly 
introduced capital. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


An ordinary general meeting of the Institution of 
Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, London, 8.W.1, on Friday, 
January 22, the chair being occupied by the Presi- 
dent, Colonel 8. J. Thompson, D.S.O. After the 
transaction of the routine business, it was announced 
that the following would retire by rotation at the 
next annual general meeting. President, Colonel 
8. J. Thompson, D.S.O. ; vice-presidents, Professor 
F. C. Lea, O.B.E., D.Sc., Wh.Sc., and Sir S. 
Leonard Pearce, C.B.E., D.Sc. ; Members of Council, 


Lord Dudley G. Gordon, D.S.O., Dr. H. J. Gough, | 
M.B.E., F.R.S., Sir Allan J. Grant, Wh.Ex., 
Major William Gregson, M.Sc., Mr. Alfred Roe- 


buck, Major-General E. B. Rowcroft, C.B.E., and 
Mr. B. W. Pendred (associate member). In order to 
ensure a ballot, the Council had nominated a 
number of candidates than there were 
vacancies for, and submitted the following names : 
President, Professor F. C. Lea; vice-presidents, 
Sir 8S. Leonard Pearce and Major William Gregson | 
members of Council, Lord Dudley G. Gordon, Dr. | 





H. J. Gough, Sir Allan J. Grant, Mr. Alfred Roe- 
buck, Major-General E. B. Rowcroft, Mr. V. W. 
Bone, Mr. Percy Jump, Sir George H. Nelson, 


Engineer Vice-Admiral F. R. G. Turner, C.B., | 
O.B.E., and Mr. R. A. Robbins (associate member). 
Ini accordance with the by-laws, members were then 
given the opportunity of making other nominations, 
but no further names were put forward. A paper 
entitled ‘The Production of High-Speed Helical 
Gears, with Special Reference to the Elimination of 
was then presented by Mr. 
S. A. Couling. The paper recorded experience 
gained in the manufacture of quiet-running high- 
speed helical gears and, after a brief historical survey 
of the subject, discussed high-frequency noises, 
arising either from the number of contacts per second 
or from defects in the indexing wormwheel of the 
hobbing machine, such noises being held to be both 
distinct from, and more irritating to the ear than, 
indeterminate noises due to rough running. A 
method was explained whereby the noise pulsations 
can be made high enough to be less objectionable to 
the ear. A preference was expressed for hobbing 
machines with the indexing wormwheel and table 
solidly constructed instead of with “creep” 
mechanism, and one firm’s experience with the 
former type of machine was given; the method 
adopted by the firm to eliminate some causes of 
gear noise was described. The paper contained 
examples of helical gear sets in service, giving the 
tooth loads and noise levels, and also special 
analytical test figures. 
FuEL-EFFicieENcy TRAINING SCHEME. 

The Ministry of Fuel and Power has recently 
issued a memorandum which is, in effect, an interim 
report on the operation of the fuel-efficiency train- 


|ing scheme, planned by the Fuel Efficiency Com- 


mittee in September, 1941, which has now been in | 


active operation for a full year. In January, 1942, 


experimental courses of lectures for management | 
staff, and lectures followed by demonstrations for | 


boiler-house staff, were begun at Manchester, Bolton, 
St. Helens, Birmingham, Coventry, Wolverhampton 
and Stoke-on-Trent. They were organised in 
collaboration with the Board of Education, and 
were free; the course comprised one lecture a 
week during a period of six or seven weeks. The 
experiment was a success and, by the end of April, 
some 28 colleges and universities were giving such 
instruction, especially in the use of low-grade coals. 


| As one result, a demand arose for copies of the 
| lecturers’ notes, for revision purposes and for the 


information of firms who had been unable,to send 
their staff to the courses; accordingly, the Com- 
mittee undertook the preparation of a “* Fuel 


| Efficiency Handbook,” and this, in turn, led to the 


the hardship suffered by most concerns which have | 
to work on a substituted standard should be miti- | 


gated by raising the “* ceiling’ by which the Board 
of Referees is limited to 8 per cent. of the capital 
employed (or, if the directors control the company, 


| 


compilation of a more detailed text-book. The 
difficulty remained, however, that many firms 
were unable to release their boiler-house personnel 


to attend the courses, and, to meet this problem, | 


steps were taken, in conjunction with the Ministry 


of Information, to prepare an instructional film. 
The courses were repeated during the summer and 
autumn of 1942, and have now been given in 62 
centres, to some 9,307 students; with marked 
advantage, in many cases, as evidenced by the 
resultant reductions in fuel consumption. The 
Committee propose to continue with the scheme 
and with the production of the handbook (which, 
it is hoped, may be accepted as a standard manual 
on this subject) ; and, as a further development, are 
considering the organisation of intensive courses 
of training in fuel efficiency, occupying a full week, 
and embracing not only lectures and discussions, 
but demonstrations of various types of plant, 
which the students themselves will operate. As a 
development of this intensive training scheme, the 
memorandum suggests the desirability of establish- 
ing a permanent central training college for the 
education of lecturers, management staff, firemen 
and post-graduate students of fuel technology. 
Meanwhile, the report notes with satisfaction the 
progress made by particular industries—the glass 
and pottery industries are cited as examples—in 
providing courses relating to their own special fuel 
problems. 


THE Junror INSTITUTION OF ENGINEERS. 


The Honorary Member’s Lecture to the Junior 
Institution of Engineers—an annual event, which 
usually takes place in the second half of the winter’s 
session—was delivered at a meeting held on January 
| 22 in the Institution’s rooms at 39, Victoria-street, 
Westminster, S.W.1, the lecturer on this occasion 
being Professor H. H. Read, D.Sc., F.R.S., Univer- 
| sity Professor of Geology at the Imperial College of 
| Science and Technology. The chair was taken by 
| Mr. J. Foster Petree. Professor Read took as his 
| subject, ‘Geology in the War and in the Peace,” 
| observing, in his introductory remarks, that the 
| geologist had to deal with events of nearly 3,000 
| million years which, in fact—although this was not 
commonly realised—formed the basis of modern 
| industry, since this depended primarily on mineral 
| resources, the distribution of which was purely a 
geological matter, and unalterable. During the past 
| 25 years, Professor Read continued, more minerals 
| had been extracted than during the whole previous 
| history of mankind ; yet there was still a remarkable 
| unawareness of the significance of geology as an 
economic factor (as well as a highly educative study) 
|on the part of the executives of the Government, 
| the Forces, the Civil Service, and the general body 
| of industry. Economists were almost invariably 
|ignorant of geology, and their economic schemes 
were suspect accordingly. Even the fact that the 
| Geological Survey has amassed for the benefit of 
the public an immense amount of geological data— 
for which no charge was made—was not generally 
known, and there had been many instances of gross 
waste of labour and money, directly resulting from 
this ignorance. The fundamental importance of 
| geology would not be affected by the transition from 
war to peace: the Scottish hydro-electric schemes, 
|the organisation of coal mining, and, in a wider 
| field, the whole problem of implementing the fourth 
clause of the Atlantic Charter, with its promise of 
equal access for all peoples to the mineral resources 
|of the world—all these considerations pointed to 
the need for a more widely diffused acquaintance 
with the science, which, Professor Read suggested, 
should be taught to some extent in all schools and 
should be a compulsory subject in the curriculum of 
all science students at universities. 

















DISPOSAL OF WORN-OUT VEHICLES.—Where a licence 
is granted for the acquisition of a new vehicle to replace 
a worn-out one, the old vehicle must in no circumstances 
be used again on the road but must be broken down to 
provide spares and for scrap. The Ministry of War 
Transport has now agreed that the licence holders may 
either offer the old vehicle to its original makers, or to an 
approved car-breaker or, if in a position to do so, may 
carry out the work themselves. Operators holding 
licences for new vehicles but having their old vehicles on 
hand must obtain a form of offer for disposal, V.C. 13, 
from the Ministry of War Transport, Road Transport 
| Division (B), 2, Fitzmaurice-place, Berkeley-square, 
London, W.1. 


Applicants for leave to replace a worn- 
out vehicle must obtain a decision in writing on what 
| is to be done with the old vehicle before disposing of it. 
| 
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THE JAMES WATT 
INTERNATIONAL MEDAL. 


A SPECIAL meeting was held at the Institution of 
Mechanical Engineers, London, on Friday, January 
22, at 2.45 p.m., at which the James Watt Inter- 
national Medal, which had been awarded to Mr. 
A. G. M. Michell, F.R.S., of Melbourne, Australia, 
was handed to the Rt. Hon. S. M. Bruce, P.C., 
C.H., M.C., High Commissioner for Australia in 
London. 

The President, Colonel 8. J. Thompson, D.S.O., 
who occupied the chair, said that, although Mr. 
Michell could not be present that day, the B.B.C. 
had made arrangements to broadcast the proceed- 
ings, and Mr. Michell would listen in to the broad- 
east. This was being done at the suggestion of the 
B.B.C., who regarded the occasion as of some 
importance; and it was gratifying to know 
that the man who was to receive the Medal would 
hear what happened that afternoon. As President 
of the Institution, he had the honour to welcome 
the Rt. Hon. S. M. Bruce, P.C., C.H., M.C., High 
Commissioner for the Commonwealth of Australia. 
They met that day in order to present the James 
Watt International Medal, 1942, which had been 
awarded to Mr. A. G. M. Michell, M.C.E., F.R.S., 
of Melbourne, Australia, on the nomination of the 
Institution of Engineers, Australia, the Engineering 
Institute of Canada, and the South African Insti- 
tution of Engineers. 

James Watt was born on January 19, 1736, just 
over two centuries ago. To commemorate an event 
which was destined to bring about a revolution 
in the utilisation of power, the Institution of 
Mechanical Engineers decided, in 1936, to award, 


every two years, a Gold Medal to an engineer of | 


any nationality who was deemed worthy of the 
highest award that the Institution could bestow 
and that a mechanical engineer could receive. In 
making the award, the Institution had the co- 
operation of the leading mechanical engineering 
institutions and societies in all parts of the world 
as nominating authorities. To be worthy to receive 
a Medal struck in commemoration of one who was 
at the same time a scientist, an inventor, and a 
producer, the recipient himself should be an engineer 
who had achieved international recognition both 
by his work as a mechanical engineer and by the 
ability with which he had applied science to the 
progress of mechanical engineering. The Institu- 
tion recognised, however, that only rarely would 
it be possible to find men in whom those qualities 
were so equally balanced as in James Watt; it 
therefore considered men who had attained world- 
wide eminence in mechanical engineering in any 
direction—science or research, invention or pro- 
duction. Hence a great inventor, though he might 
not be a scientist; a great thinker and teacher, 
though he might not be a designer or inventor ; or 
a great organiser of methods of production in engi- 
neering works, was eligible for the Medal. He 
called on Professor Andrew Robertson, D.Sc., a vice- 
president of the Institution and chairman of the 
Watt Medal Committee, to deliver the citation. 
Professor Andrew Robertson, said: Anthony | 
George Maldon Michell was born in London on 
June 21, 1870, while his parents were on a visit | 
to England from Australia, to which they had | 
emigrated 17 years earlier. His mother’s maiden | 
name was Grace Rowse, and the men of both stocks 
had been engaged in the mining industry of Cornwall 
for several generations. Readers of Dickinson and 
Jenkins’s James Watt and the Steam Engine might 
recall that a Richard Michell, engineer of the United 
Mines, was a staunch adherent of Boulton and Watt, 
and attributed to their influence a marked improve- 
ment in the standard of workmanship among the 
Cornish engineers. 
. In 1872, the family returned to Maldon, Victoria, 
where the father, John Michell, continued to engage 
in gold mining ; but they removed to Melbourne in | 
1878, where Anthony went to one of the State| 
primary schools, then newly established in Victoria. 
The elder brother, John Henry, later Professor of 
Mathematics at Melbourne and a Fellow of the 


Royal Society, had shown such promise in mathe- | 
matics that in 1884, after graduating at Melbourne, 


| hydraulic and structural engineers. 
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he was sent to England and entered Trinity College, 
Cambridge. He brought over his younger brother, 
who was placed at the Perse School. 


as a non-collegiate undergraduate at Cambridge, 
attending the lectures of, among others, J. J. 
Thomson and Pattison Muir. 
to Australia and took the engineering course at 
Melbourne, graduating in 1895 and gaining the final 
scholarship of the course. Concurrently, he obtained 
some practical experience as a volunteer assistant 
in the consulting engineer’s office of Bernard A. 
Smith and in the workshops of Johns and Waygood, 
A variety of 
engagements as surveyor and assistant 
occupied the next four or five years, and in 1897 
he was awarded the degree of Master of Science and 
published in the Philosophical Magazine his first 
paper, a mathematical discussion, with experimental 
verification, of a mode of elastic instability of beams. 
At about this time, Michell became principal 
assistant and later partner of B. A. Smith in Mel- 
bourne, the firm specialising in hydraulic engineer- 
ing, including the design and construction of water 
turbines. The Smith-Michell regenerative centri- 
fugal pump was devised and patented during the 
partnership, in 1901. In this pump, the fluid 
issuing from the rotor impinges on a turbine wheel 
geared to the pump-shaft, and, though at the 
expense of some mechanical complication, as much 
as three-quarters of the kinetic energy of the issuing 
fluid is utilised in helping to drive the pump. Many 
pumps of large capacity were built and operated 
successfully on various irrigation schemes in Aus- 
tralia. 

In 1903, after a year as examiner in the Victoria 
Patent Office, Michell opened his own office, which 
he still retains. He took over the turbine business 
of the former partnership and specialised as a con- 
sultant on power plants, and particularly hydro- 
electric schemes. During the early years of his 
practice, he was engaged on a large number of 
electricity generation schemes in Australia and 
Tasmania, and acted as consultant and designer 
to George Weymouth (Proprietary), Limited, elec- 
trical engineers, of Melbourne, for whom he designed 
many centrifugal pumps of various types. 

It was quite early in his career as a successful 
hydro-electric engineer that Michell turned his 
attention to the theory of lubrication, and in 1905 
he published the paper for which he is so justly 
famous. This Institution may remember with 
pride that it was at the instance of one of its early 
research committees that Beauchamp Tower carried 


|out the series of experiments in lubrication, pub- 


lished in the Proceedings of 1883 and 1885, which 
was so successfully used by Osborne Reynolds to 
give a clear picture of the phenomena of lubrication 
in terms of the theory of the viscous flow of fluids. 
Reynolds showed that, under certain conditions, 
the solid surfaces are completely separated by fluid 
films of appreciable thickness, and, by the relative 
movement of the parts, are enabled quite automatic- 
ally to support the pressure imposed on them. 


of the relatively moving parts are slightly inclined 
to one another. In his mathematical analysis of 
the cylindrical journal and the inclined plane, Rey- 
nolds assumed infinite length and so, by avoiding 


leakage at the sides, simplified the problem. 
Michell, however, investigated the case of the 
inclined rectangular surface of finite size, and 


obtained complete mathematical solutions for a 
range of sizes, and also evaluated the leakage at the 
sides. His paper was published in the Zeitschrift fur 
Mathematik und Physik in 1905. This wasa notable 
mathematical achievement, and has been described 
as the only really important extension of Reynolds’s 


| theory yet effected. 


Having solved the mathematics of the problem, 
Michell invented the tilting pad, which automatically 
adjusts itself to the inclination appropriate to the 
load and speed, and embodied it in his thrust- 
block bearing of 1905. Few inventions have pro- 
vided so complete a solution of an engineering 
problem, and it belongs to that small class in which 
there is little scope left for further practical develop- 
ment. Instead of the thrust-block being the most 





On leaving 
school, Anthony matriculated and spent one year 


In 1889, he returned | 


engineer | 


A} 
feature common to all the bearings to which the | 
| Reynolds theory can be applied is that the surfaces 
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| troublesome bearing to provide, it became one of 
the easiest ; and much of the modern development 
|of steam and water turbines, of propeller drives 
| for ships, and many forms of high-speed machinery, 
have been possible because of Michell’s work. No 
jone has yet obtained the complete mathematical 
solution for the journal bearing of finite length, 
| but many investigators, by using Michell’s results 
for side leakage, have obtained approximations. 
The success of the Michell bearing has had a marked 
effect on the development and the design of all high- 
speed bearings. In 1911, Michell himself applied 
the pivoted-pad principle to the construction of 
journal bearings for certain duties, thereby con- 
siderably increasing their permissible loading and 
efficiency. These have been used extensively 
marine steam turbines. 


Notable advances in thrust and journal bearings 
having been made, there still remained the one which 
is perhaps the most difficult of all for high-speed 
engines, namely, the crank-pin bearing. With 
characteristic ingenuity, Michell saw that his tilt- 
ing pad could be used against a swash-plate, and, 
in 1917, invented his crankless engine. By 1925, 
a number of these engines had been manufactured 
and successfully used in Australia for air and gas 
compressors, Diesel engines and motor-car engines. 
About this time, Michell visited Europe and the 
United States to further the development of his 
engine. Despite many attractive features, notably 
| its compactness, progress was slow when compared 
with that of the thrust bearing, and Michell returned 
to Australia in 1932, leaving the engine in the hands 
of the Michell Crankless Engine Corporation of 
New York. Besides the inventions for which he 
is universally known, Michell has invented at differ- 
ent times an impulse turbine, a telegraph cipher 
system, a cipher decoding machine (jointly with 
H. Clement Newton) and a workshop viscometer. 
The last is a typical Michell invention, namely, a 
mathematical analysis, and a clever device to effect 
the desired end. Latterly, Michell’s inventions 
have been mainly concerned with his crankless 
engine and tilting-pad journals. 

In 1934, Michell accorded the unusual 
honour of being elected a Fellow of the Royal 
Society in the same year as that in which his name 
was proposed, and in 1938 he was awarded the 
Kernot Medal of his own university. In spite of 
his world fame, Michell is a man of shy and retiring 
nature, who finds his chief recreations in horti- 
culture, arboriculture and the preservation of the 
flora and fauna of the surroundings of his country 
home at Woodcote. I commend to you Anthony 
George Maldon Michell as one who, because of his 
international reputation as a mechanical engineer 
|and the ability which he has displayed in applying 
science to the progress of engineering, is eminently 
worthy of the highest honour which it is in the 
power of the Institution to award, the James Watt 


was 


| International Medal. 


The President, amid prolonged applause, then 
handed the Medal to the Rt. Hon. 8. M. Bruce, 
and desired him to accept it on behalf of 
Mr. Michell and to arrange for its transference to 
Australia. 

The Rt. Hon. S. M. Bruce, P.C., C.H., M.C., High 
Commissioner for the Commonwealth of Australia, 
who was received with applause, said: It is my 
high honour and great privilege to receive this 
Medal on behalf of my distinguished fellow-country- 
man. I am becoming slightly embarrassed by the 
distinction of my fellow-countrymen. Only a week 
or two ago, I had the honour of attending a meeting 
of the Society of Chemical Engineers, when I was 
the recipient on behalf of my fellow-countryman, 
Professor Earle, of a mark of honour which they had 
conferred upon him, and to-day I have once more 
to deputise for a distinguished fellow-countryman 
in receiving this Medal. I have to attempt to 
express the thanks of these distinguished citizens 
of Australia on their behalf. I am a little helped in 
my task, however, because I have had a communi- 
cation from Mr. Michell, who has asked me to express 
| his thanks and appreciation of the honour that you 
/have done him. He has sent me a message which 
| I can now give you. He has asked me to convey 
|to you, and to the other societies who have con- 
‘curred in the award, his deep appreciation of the 
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high honour conferred upon him. He also wishes| man to-day, and that is the fact that I was re-| It was while serving under Sir Robert Chapman 


me to render homage on his behalf to the great 
engineer, thinker and humanist to whose memory 
the Medal is dedicated, and to express to his three 
seniors in possession of the Medal his deep sense of 
the honour of having his name and work thus 
issociated with theirs. 

While any words of mine would be inadequate, 
| am sure, to express what Mr. Michell would desire 
to say on this occasion, I have another duty, and 
that is to express on behalf of Australia, and parti- 
ularly of the engineering profession in Australia, 
their appreciation of this mark of distinction which 
has been conferred on one of their number. I have 
listened to the citation, but let me be quite honest : 
my knowledge does not go to the heights of enabling 
me to appreciate all that you were told in that 
citation. You, of course, will realise and appreciate 
all that it meant. I have fortified myself, however, 
by discreet inquiries from distinguished members of 
your Institution and have obtained from them their | 
appreciation of the work of Mr. Michell; and I am 
quite satisfied that he is indeed a worthy recipient 
of this great and high honour—to Mr. Michell, I am 
sure, almost the crowning honour of his life. 

I have another task on this occasion. I, also, 
represent the Australian Institution of Engineers, | 
and I have been asked by them to express to you 
their appreciation of the high honour conferred on 
one of their members, and to say how highly they 
regard the privilege of being permitted to make this 
nomination. I have received a telegram from the 
President, Mr. Walter Best, who asks me to convey 
the cordial greetings of the Institution of Engineers 
in Australia to the Institution of Mechanical 
Engineers. 

Perhaps I am not altogether unsuited to deputise 
for Mr. Michell on this occasion ; not, believe me | 
because of my scientific knowledge, but because | 
was Prime Minister in Australia when the Institu- 
tion of Engineers was inaugurated. I can well 
remember that ceremony. It was held very soon | 
after we had gone to Canberra as our national 
capital. I can remember what I said to the engi- 
neers then; and that they have been prepared to 
accept me to-day as their representative is a tribute 
to their forgiving spirit! At that time, I was| 
much assailed by problems and was having a some- 
what harassing time politically. I saw the serried 
masses of these engineers in front of me, and I 
knew that I was expected to pay tributes to them 
and to their great work, and to say what a great 
moment this was when this Institution was being 
inaugurated in Australia ; and yet my only feeling 
towards them was one of sour distaste. 

I took the occasion, therefore, to tell them what 
I thought of them, and the burden of my story 
was this. Here was I, a wretched Prime Minister, 
confronted with every conceivable social and 
economic problem in the world, so it seemed to me, 
and, when I looked at them, I knew that they were | 
responsible for the whole lot. Going back through 
history, it was always some bright idea on the part 
of an engineer which made this great march of 
progress possible. I brought it up to date and gave | 
them a few instances; one, I remember, was the | 
elimination of distance by modern transport. 
Engineers were at the bottom of all these things ; 
they were the cause of them, and of the whole mass 
of problems which came in their train. An instance 
was refrigeration and the conveyance of foodstuffs 
throughout the world, making it possible to build 
up higher and better standards of living for people 
everywhere. I very reluctantly paid a tribute to 
them for that, but I asked them also to think what 
it meant to me in trying to run a country and a 
Government, with all the complications it intro- 
duced. And so my story went on, finishing with the 
point that they seemed to have the impertinence 
to think that they could do these things and, when 
they had done them, wash their hands of them and 
leave it to me to sort out the difficulties. I made 
the most impassioned appeal to them that, having 
created all these problems, they should give me a 
hand in trying to solve them and in showing how we 
could get on under the new conditions which they 
had created. On the whole, they took it very well. 

I have another association which, perhaps, 
justifies me in representing this very distinguished 


| had to contribute. 


| both to the Institution of Mechanical Engineers and | 


sponsible, when I was Prime Minister, for the in- 
auguration of the Council of Scientific and Industrial 
Research in Australia. 1 think that what has been 
done, and is being done, in Australia during this | 
war in the expansion of her industries to meet vital | 
war requirements is a great tribute to the work of | 
that Council. It was no easy task to get it going, | 
because geniuses can be most trying people. The | 
difficulty which faced me was that there were, on 
the one side, the university men and the pure 
scientists, who looked down their noses at the 
commercial scientists who were debasing their 
high office to the mere vulgar uses of commerce ; | 
and, on the other side, there were the applied | 
scientists who said ‘‘ These people cannot get away | 
from fundamental research, and they have no} 
practical sense.” We had to get them all to co- 
operate and work together, each giving what he 
We managed to do it, and in 
great measure that was due to the work of a member 
of your own profession, Sir George Julius, who was | 
the unfortunate victim whom I selected to be the 
Chairman of this Council. What we are accom- 
plishing to-day is a great tribute to what he has | 
achieved. 

There is one other thing that I want to say, and 
it is on this note that I should like to finish. After | 
all, the engineer is a man of peace; a man whose | 
efforts have been devoted to the betterment and the 
progress of his fellow-beings. To-day we are engaged 
in the most hideous war in history. I am sure it 
would be Mr. Michell’s wish, as it is the wish in the 
hearts of us all, that soon—and we hope very soon— 
this nightmare will pass away from the world, and 
the great genius of your profession and the great 
resources of engineering will be brought to the tasks 
of peace, for the betterment of the world and the 
creation of that better and happier world which 
we all hope will come after this war. 

Mr. Claude D. Gibb (Member of Council), who | 
moved a vote of thanks to Mr. Bruce, said that | 
no one would challenge the claim submitted by the 
Institution of Engineers of Australia for the award 
to Mr. Michell of the James Watt International | 
Medal, and especially would that claim be admitted | 
when it was known that it was supported by the | 
Engineering Institute of Canada and by the South | 


African Institution of Engineers. It was a tribute | 


to the standing of Mr. Michell in Australia that the | 
High Commissioner, the senior representative of | 
that great nation and country, should consent to 
receive the award on Mr. Michell’s behalf; and | 
that Mr. Bruce should be supported by so many | 
distinguished guests, including His Excellency the | 
Swiss Minister and the High Commissioners for | 
South Africa and New Zealand, was an indication | 
of the place which the Institution and the James 
Watt International Medal took in world affairs. 
The two previous awards of the Medal were made 
to eminent engineers of the United States of America 
and Switzerland. The Institution wished to thank 
the Rt. Hon. Stanley M. Bruce and his distinguished 
colleagues from other countries for their présence 
that day. 

When the secretary conveyed to him the Presi- 
| dent’s wish that he should move this vote of thanks, 
the reason given was that he was the only Austra- 
lian-born member of the Council of the Institution, 
and that at least Mr. Bruce would understand him, 
since they spoke the same language. In fact, 
however, he had known Mr. Michell since 1919, and 
| Some six years ago spent a considerable time with 
|him. In 1895, the University of Melbourne had 
three men completing their engineering course who 
fought for the top place in every subject and 
| divided the honours fairly’ evenly between them. 
| They were General Sir John Monash, who, with 
| Field Marshal Smuts, shared the reputation of 
having been the finest tactician and leader in the 
field that the Southern Hemisphere had known ; 
Professor Sir Robert Chapman, one of the greatest 
teachers and engineers in the Southern Hemisphere ; 
and A. G. M. Michell, who was being honoured that 
day. Of the three, Michell alone was left. It was 
given to few universities to produce in one year a 
trio who had left their mark so indelibly printed 





| for confidence than they had a year ago. 








on the world. 


that he had first met Michell, because it was in 
the University engineering laboratory at Adelaide 
that the first accurate measurements on a Michell 
thrust bearing were carried out. His first impres- 
sions of Mr. Michell were that he was so shy and 
retiring as to make conversation extremely difficult, 
but he was to discover later that, although Michell 
was intensely shy, conversation was not difficult if 
it was on a subject in which he was interested. Some 
six years ago they discussed the gas turbine, and 
Michell was animated and brilliant in his spoken 
thoughts. It was to be regretted that the war 
made it impossible for Mr. Michell to be present 
that day, but, even had he been present, they 
would no doubt have been honoured still by the 
presence of Mr. Bruce. About a year ago, those 
with friends and relatives in Australia were, like 
Mr. Bruce, desperately anxious about the future of 
Australia, in the light of Far Eastern and Pacific 
events. The brilliant defence, and later offence, 
undertaken in the lands north of Australia by 
Australians, alongside their American allies, had 
lessened but not eliminated that danger, and they 
looked forward to 1943 with much stronger grounds 
Austra- 
lians were of pure British stock, and, like their 
forefathers, did not and could not contemplate 
defeat. 

The members of the Institution were grateful to 
Mr. Bruce for receiving the James Watt Inter- 
national Medal on behalf of Mr. Michell, and were 
grateful to the many distinguished guests present 
for their support. It was his privilege to move 


| that the thanks of the Institution be accorded to 


Mr. Bruce, and to ask him to accept the deep appre- 
ciation of the Institution of his presence that day. 

Mr. H. R. Ricardo, F.R.S. (Vice-President), who 
seconded the motion, said that the presence that 
afternoon not only of Mr. Bruce but of His Excel- 
lency the Swiss Minister, the High Commissioners 
for South Africa and New Zealand, and many 
other distinguished guests was a great pleasure to 
the members of the Institution, not alone from the 
personal point of view, but also as an earnest of 
the importance which they attached to the James 
Watt International Medal. It was fitting and 
appropriate that, amidst all the pre-occupations and 
anxieties of total war, engineers should still give 
thought to paying tributes to their colleagues in 
the international field. For his own part, he was 
delighted that the award of the James Watt Medal 
should be made to an Australian engineer. 

The vote of thanks was carried unanimously, by 
acclamation, and the meeting then terminated. 








Open-Cast CoaL.—To cope with the thousands of tons 
of outcrop coal now being excavated, the London Midland 
and Scottish Railway have had to extend or build com- 
plete new loading docks at more than 20 of their stations. 
Additional sidings have also had to be laid down and new 
weighing machines installed. Moreover, in many cases 
special traffic working has had to be introduced to enable 
the coal to be conveyed to the factories. From two 
sites of open-cast coal in the West Riding alone, the 
L.M.S. are hauling 150 trucks a day to various parts 
of the country. Open-cast coal, which lies just below 
the surface of the ground, is recovered from the field 
by mechanical diggers. After extraction of the coal the 
excavation is filled in with earth, and, within a short 
time, the ground is again available for its normal use. 
The rapid production and expeditious transit of out- 
crop coal is playing an important part in relieving the 
present coal shortage. 

RESTRICTION ON FUEL WasTaGE.—The Minister of 
Fuel and Power has issued an Order entitled the Control 
of Fuel (No. 3) Order, 1942 (S.R. and O. 1942, No. 2510), 
which replaces the Waste of Fuel Order, 1942 
(S.R. and O. 1942, No. 1261) and the Control of Fuel 
Order, 1942 (S.R. and O. 1942, No. 1417), both of which 
are revoked. The Order empowers the Minister to control 
the use of fittings or appliances which consume fuel. The 
Minister may now give directions regarding the manner 
in which such fittings or appliances shall be used, and he 
may prohibit their use either generally or by any class 
of persons, and also restrict the premises in which the 
appliances may be used. The Order gives to persons 
authorised by the Minister the right to require informa- 
tion and to enter and inspect premises, and to inspect 
and test fuel fittings and appliances. It does not apply to 
fuel used for the propulsion of vehicles, which is covered 
by the Motor Fuel Rationing Order. 
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LORD HIRST OF WITTON. 


Tue death of Lord Hirst of Witton, which took 
place, after a short illness, at his home, Fox Hill, 
Earley, near Reading, on January 22, has brought 
to a close a career in which initiative, perseverance, 
and hard work have borne abundant fruit. Lord 
Hirst, who was one of the founders of the General 
Electric Company and chairman of the firm since 
1910, had been in regular attendance at his office 
until early this month. Hugo Hirst was born on 
November 26, 1863, and after studying at the 
Commercial Industrial School and the Polytech- 
nikum, in Munich, came to London at the age of 
16. He commenced his electrical career with the 
Electrical Power Storage Company, which had then 
recently been established to exploit the Faure- 
Sellon-Voleckmar accumulator patents. The sub- 
sequent three years were spent partly in the firm’s 
office and partly in the works at Millwall, where, 
among other work, he was engaged on the pro- 
duction of electric tricycles and electric boats, one 
of which was used on the Thames and afterwards 
crossed the Channel. In 1884, as a young man 
of 21, Hirst became manager of a depot of the 
Electrical Appliances Company, Limited, a concern 
formed for the purpose of marketing the products 
of the Portable Battery and Gas Igniting Company 
of Manchester. It was at this period of his career 
that he made the acquaintance of Mr. G. Byng, 
whom he joined in 1886 as manager of the electric- 
light department, which Mr. Byng had added to 
his recently opened bell and telephone business. 
While occupying this position, Hirst was responsible 
for the introduction into this country of cored 


carbons, Dr. Aron’s electricity meter and the 
Schuckert type of ammeters and voltmeters. He 
also compiled a list of standardised electrical 


fittings, holders and shades which greatly facili- 
tated the work of installation for his clients. 

Early in his career, Hirst decided to become a 
manufacturer of electrical goods and fittings, and, 
with the co-operation of Mr. Byng and other 
friends, the General Electric Company was formed | 
in 1889, with Mr. Hirst as managing director. He 
directed his attention first to the production of 
china fittings, and by personally studying the pro- 
cesses employed in the Potteries was able eventually 
to produce screwed china which, of course, has 
now become a commonplace in the industry. In 
the early ‘nineties of last century, he introduced 
polyphase motors into this country, and, in 1892, 
was largely responsible for founding the Robert- 
son Lamp Works. In 1900 he was appointed a 
director and chairman of Messrs. Aron Electricity 
Meter, Limited, and in 1907 became chairman of 
the Wolfram Tungsten Electric Lamp Company. 
The name of this company was afterwards changed 
to Osram Lamp Works, Limited, and, in 1915, the 
Robertson Company and the Osram Company were 
amalgamated under the style of Osram-Robertson 
Lamp Works, Limited. 

When the General Post Office took over the Na- 
tional Telephone Company’s system, Hirst foresaw 
that this would eventually create a great demand 
for apparatus and equipment, and, mainly as a 
consequence of this, the Peel-Conner Telephone 
Works, Limited, were founded, with Mr. Hirst as 
chairman. Another firm with which the General 
Electric Company were closely identified was the 
Pirelli General Cable Works. Further associated 
companies and branches of the firm were created in 
order to keep abreast of the rapidly-growing elec- 
trical industry. Hirst realised from the outset the 
importance of research in industry ; in consequence, 
his company’s research laboratories are among the 
finest of their type in the world, and the names of 
many of the scientists and technicians engaged 
within them are well known in scientific circles. 
From the first, he took great personal interest in the 


social and benevolent institutions of the General 


Electric Company. 

In addition to the business activities of his own 
firm, Lord Hirst carried out a great deal of devoted 
work for the electrical and ancillary industries. 
served as President of the 


He 


Federation of British 





| months 
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Industries, the Institute of Fuel, the Association of 


Technical Institutions, the British Electrical De- 
velopment Association, the Electrical Industries 
Benevolent Association, the British Export Society, 
the Incorporated Society of British Advertisers, the 
Decimal Association, and the Radio Manufacturers’ 
Association. He was elected an associate of the 
Institution of Electrical Engineers in 1888, became 
a full member in 1898, and was made an honorary 
in 1935. Lord Hirst’s experience and 
abilities, however, were recognised in fields far wider 
than those relating purely to the electrical industry. 
He was economic adviser to the Cabinet Research 
Committee and a member of the Cabinet Trade and 
Employment Panel, the Board of Trade Advisory 
Council, the Committee on Unemployment Insur- 
ance, the Committee on Co-operative Selling in the 
Coal Industry, the Melchett-Turner Conference, and 
the Committee on Industrial Research. He was 
also a representative of the Government on the 
League of Nations Sub-Committee of Experts for 


member 
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SIR GANENDRA ROY. 


WE note with regret the death of Sir Ganendra 
| Prosad Roy, which occurred in a nursing home at 
Stanmore on January 14. Sir Ganendra, who was 
the first Indian to hold the position of Directo: 
| General of Posts and Telegraphs, India, was the son 
| of the late Mr. Tarini Prosad Roy and was born on 
February 6, 1872. He received his technical educa 
|tion at the Royal Indian Engineering College, 
| Cooper’s-hill, Staines, Middlesex, and was passed 
| for the Indian Public Service as assistant engineer, 
Telegraph Department, in July, 1894. After serving 
| for some years as assistant superintendent, he was 
| promoted to the position of Superintendent, Tele 
|graph Department, in 1903. Ten years later Sir 
Ganendra was appointed Director of Telegraphs and, 
in 1920, was selected for the position of Postmaster 
General of Bengal and Assam. In 1922, however, 
he returned to the Telegraph Department as Chief 
Engineer and, in 1925, soon after the postal and 
telegraph services were united, was made Director 
General of Posts and Telegraphs, India. In the 
same year he was elected a member of the Legislativ: 
Assembly of the Government of India, and con 
tinued in these capacities until his retirement in 
1927. For his services to his country he was 
knighted in 1926. After his retirement, Sir Ganendra 
came to England, making his home at Pinner, 
Middlesex. During the past few years, he had had 
indifferent health. He had been a member of the 
Institution of Electrical Engineers for a number of 
years. 








LETTER TO THE EDITOR. 


THE LATE DR. NIKOLA TESLA. 


To THE Eprror oF ENGINEERING. 


Sire,—Dr. Nikola Tesla, whose obituary appeared 
on page 54, ante, was presented with the Edison 
Medal of the American Institute of Electrical 
Engineers on May 18, 1917, when an address was 
given by Mr. B. A. Behrend. Exactly 29 vears 
before, “* to the very day and hour,” Tesla had read 
to the Institute his paper on the polyphase alternat- 
ing-current system. Quoting three paragraphs from 
this paper, referring to the design of induction 
motors, Mr. Behrend called attention to the simple 
and clear description given, and then to the applica- 
tion of Tesla’s work. *‘ Suffice it to say that, were 
we to seize and eliminate from our industrial world 
the results of Mr. Tesla’s work, the wheels of industry 
would cease to turn, our electric cars and trains 


| would stop, our towns would be dark, our mills 


'] 
Scientific Property, and was twice Master of the | 
Glaziers’ In 1928, Lord Hirst 
invited by the Government to be one of the four 
business experts to visit Australia with the object 
of conferring with the leaders of her industry and 
with the Government of the Commonwealth on the 
best method of developing Australia’s esenetaie | 
resources. The report prepared by this mission | 
created attention throughout the Empire, encour- | 
aged the growth of overseas trade, and stimulated | 
the desire for a coherent economic policy on an | 
Imperial scale. Lord Hirst, who had been created 
a baronet in 1925, was raised to the peerage as | 
Baron Hirst of Witton, in Warwickshire, in 1934. | 
He gave generously to charities and only a few 
ago gave 20,0001. to the Institution 
of Electrical Engineers Benevolent Fund. His} 
only son, Harold Hugh Hirst, served as a lieutenant 
in the 21st Battalion Manchester Regiment, attached 
to Signals, R.E., and died on February 24, 1919, as 
a result of service in the last war. Lord Hirst’s | 
grandson, also named Harold Hugh Hirst, who was 
born posthumously in June, 1919, and was heir to 
the title, joined the Royal Air Force on the outbreak 
of the present war and was killed on operational 
duties on May 7, 1941. A few months after his 
grandson’s death, Lord Hirst founded a scholarship 
at Marlborough College for sons of officers and ex- 
officers of the Royal Air Force. 


Company. was 





would be dead and idle. Yes, so far reaching is this 
work, that it has become the warp and woof of 
industry.” 

Though Tesla’s paper of 1888 contained the 
skeleton of the mathematical theory of polyphase 
alternating currents, *‘the basis for the theory of 
the operating characteristics of Mr. Tesla’s rotating- 
field induction motor so necessary to its practical 
development,” said Mr. Behrend, ** was laid by the 
brilliant French savant Professor André Blondel, 
and by Professor Kapp of Birmingham . . .”’ 

The life and work of Tesla was the subject of a 
contribution by V. Popovitch to the Memoirs of the 
Société des Ingénieurs Civil de France, 1937. 

Yours faithfully, 


HIsTo RICUS. 
January 25, 1943. 








LECTURES ON QUALITY CONTROL IN PRODUCTION 
ENGINEERING.—It has just been brought to our notice 
that an evening course of five lectures on “* Quality Con- 
trol in Production Engineering ”’ being held in the 
Mechanical Engineering Department of the Polytechnic, 
309, Regent-street, London, W.1. The lectures, which 
are given by Mr. A. G. Tyler, M.I.Mar.E., are held on 
Thursday evenings and the last of the s will 
delivered on February 4. Upwards of 50 representatives 
of various engineering firms are attending the course 
which, we are informed, will be repeated if there is a 
sufficient demand. 
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LABOUR NOTES. 


EXAMINING the possibilities of trade-union organisa- 
tion in the New Year, the writer of the editorial notes 


in the January issue of the Amalgamated Engineering | 


Union’s Journal suggests that one of the difficulties to 
be faced will be in the sphere of inter-union relations 
as these will be affected by the decision of the A.E.U. 
to admit women members. Continuing, he writes :— 

We want to be quite open and candid about this. 
Last month we said and meant that it is neither the 
wish nor the intention of this union to take into 
membership women workers in the engineering trades 
who are already organised by other unions. There 
seems to be some apprehension of conflict between us 
and other unions with women members employed in 
our group of trades. We see no reason for such 
anxiety as far as this Union’s policy is concerned. Our 
aim and object is to unionise the engineering workers, 
and, as a matter of fundamental policy, to unify their 
trade union organisation. It is our intention to apply 
this policy with full regard to the rights and responsi- 
bilities of other unions. But it cannot be denied that 
there are possibilities of friction and friction generates 
heat.” 





Other editorial notes in the January issue of the 
Journal deal with the subject of amalgamation. “ It 
would be completely consistent,’ the writer says, ‘* with 
the policy of our union if, in the course of this year, a 
strong effort could be made to bring together the other 
unions in our group of trades to consider the possibility 
of amalgamation. There are in the T.U.C. group of 
engineering, founding and vehicle-building unions no 
less than 38 separate organisations with an aggregate 
membership, as recorded for purposes of affiliation to 
the T.U.C., of approximately three quarters of a million 


—that is the 1941 figure. There are nearly a score of | 


unions in the sister group of the iron and steel and 
minor metal trades. It does not seem to us to be 
beyond the capacity of trade union statesmanship to 
reduce these large groups of unions very considerably 
by amalgamation . . . and given the requisite degree 
of genuine goodwill and sincere intention, we say, here 
and now, that the A.E.U. is prepared to take the 
initiative.” a 

It will be noted that the aim is amalgamation. On 
that point, the editor of the Journal says :—* The 
method of confederation and the machinery of the 
Joint Trades Movement have been tried now over a 
fairly long period of time. But we are convinced that 
something stronger and more coherent in the way of 
organisation is required. 





In December, the membership of the Amalgamated 
Engineering Union decreased from 716,274 to 714,467. 
The number of members in receipt of sick benefit 
decreased from 5,916 to 5,793, and the number of super- 
annuated members increased from 13,054 to 13,064. 
The number in receipt of donation benefit decreased 
from 246 to 234 and the total number of unemployed 
members increased from 1,193 to 1,205. 


The quarterly financial statement in the latest 
Monthly Trade Report of the United Patternmakers’ 
Association, shows that in the three months ended 
September, 1942, the income was 19,7601. 12s. 8d., and 
the expenditure 13,135/. 18s. 3d. The balance in hand 
at September 30 was 199,7711. 14s. 4d. 





The official cost-of-living index figure at January 1 
was 99 points above the level of July, 1914, as compared 
with 100 points a month earlier. Utility wear brought 
down the average level of clothing prices, but there was 
an increase in the price of coal. For food alone, the 
index figure remained unchanged at 64 points. 





Replying to a question in the House of Commons 
last week, Major Lloyd George, Minister of Fuel and 
Power, said that coal production during the three 
months before Christmas improved, and the jmprove- 
ment, if continued on that scale, together with the 
maintenance of the recent level of savings in consump- 


tion, would enable the coal budget to be balanced. | 


The number of men recruited into the industry, par- 
ticularly those coming from other industries, had 
exceeded the expectations of last summer. 





The Greene Board, in conjunction with representa- 
tives of the mineworkers and mineowners, have now 
worked out the constitution of a National Wages Board 


| 

The proposed National Conciliation Board consists 
of (1) A Joint Nationa] Negotiating Committee of 
22 members, 11 from each side, with two chairmen and 
two joint secretaries, and (2) a National Reference 
Tribunal of three permanent members none of whom 
shall be engaged in the coal-mining industry or—save 
in the case of a Law Lord—a member of either House of 
Parliament. Four assessors, two from each side, will 
assist the Tribunal—which will deal with any question 
raised by either owners or miners and accepted by the 
Negotiating Committee as a question of a national 
character. Each district must have a District Con- 
ciliation board, and all decisions reached under the 
| new machinery will be fina] and binding on both sides. 
| Mr. Lawther, the President of the Mineworkers’ 
| Federation of Great Britain, said on Friday last week 
| that the scheme satisfied the view which the miners 
| had been putting forward for many years. It was a 
serious attempt to prevent any drastic upheaval, 
whether in war-time or in peace-time, and was the 
biggest step that had been taken on practical lines to 
establish negotiating machinery to cover every phase 
of the miner’s occupation. 





Holiday payments to men and women in the boot 
| and shoe industry are to be increased by 32s. and those 
| for boys and girls by 16s., following negotiations by 
|the National Union of Boot and Shoe Operatives. 
When the scheme comes into full operation at Christmas, 
the annual holiday payments to men operatives will 
total 71. 3s., to women 4l. 10s., and to boys and girls 
2l. 8s. In the interval, all workers will receive increased 
payments for the Easter, Whitsun and August Bank 
holidays. 


Applications for wage increases affecting over 200,000 
busmen employed in passenger transport services 
throughout the country are now under consideration. 
They are based on the stress and strain of the war 
conditions under which bus, tram, and trolley-bus 
drivers and conductors are working, and the employers 
to whom they have been, or will shortly be, submitted 
are London Transport, the Joint Industrial Council of 
Municipal Undertakings, the National Council for the 
Omnibus Industry, which represents most of the 
company-owned bus services, and Scottish national 
bodies. The Transport and General Workers’ Union is 
interested in all of the fourclaims. The National Union 
| of General and Municipal Workers in the second claim, 
and the National Union of Railwaymen in the third 
claim. 





The National Joint Council of the Building Industry 
failed to agree at a meeting last week on an application 
by the unions for an advance of 3d. an hour in the basic 
rates of craftsmen, labourers to get 80 per cent. of 
these rates. The Emergency Committee met this week 
to consider the position. 





Asked in the House of Commons last week whether 
the passage in the report of the Unemployment Insur- 
ance Statutory Committee for 1941 meant that section 
59 (2) of the Unemployment Insurance Act, 1935, was 
to be regarded as suspended during the war, Mr. Bevin, 
Minister of Labour and National Service, said that in 
the statement referred to, the committee called atten- 
tion to the difficulty, in existing circumstances, of making 
the comparison between the resources and prospective 
liabilities of the Unemployment Fund which was 
necessary before a surplus or a deficiency could be 
reported for the purposes of section 59 (2) of the Unem- 
ployment Insurance Act, 1935. He was satisfied, that 
during the war, no further comparison could usefully 
be attempted, and that the committee ought not to be 
asked to make it. He proposed, therefore, with the 
concurrence of the Treasury, to make a regulation 
suspending, for the duration of the war, the provisions 
of 59 (2) and certain other parts of section 59 which 
were dependent on the sub-section. Under section 59, 
as amended, the committee would still be required to 
make an annual report on the financial condition of the 
Unemployment Fund, and the report would be laid 
before Parliament as heretofore. 











| Commenting on a new Order regulating employment 
= countries occupied by Germany, issued by Dr. 
| Dauckel, the German General Controller of Labour, the 
| Frankfurter Zeitung said that the shortage ef workers 
in “these areas’’ was in part due to the fact that 
immediately after the occupation important recon- 
struction works were set going which absorbed large 
quantities of labour. 








A NEW ROTARY COMPRESSOR.* 
By A. J. R. Lysnoim. 


THE new rotary compressor, which is of the helical 
lobe type, originated during the author’s work of 
developing the gas turbine. In consequence, it would 
seem logical to give a brief account of the early stages 
of gas turbine development. Nearly fifteen years ago 
he became convinced, after some preliminary investi- 
gations, that a general solution of the gas turbine 
problem was within reach by employing the constant- 
pressure cycle with initial gas temperature above 
1,000 deg. F., full-admission reaction turbines without 
valve control, and centrifugal compressors of the 
multiple-stage type. 

With materials available at that time, a stress of 
4,000 Ib. to 6,000 Ib. per square inch in the high- 
pressure part of the turbine appeared permissible, a 
condition which could be met by the Ljungstrém 
double-rotation turbine. Extensive theoretical investi- 
gations made by the Ljungstrém Steam Turbine 
Company under the author’s direction were so favour- 
able that it was considered possible to build a light- 
weight unit without making a more conservative test 
unit as a first step. Whereas a temperature of about 
1,000 deg. F. was considered to be quite sufficient for 
a test unit incorporating multiple cooling and combus- 
tion, the light-weight unit called for a temperature of 
about 1,400 deg. F., using adiabatic compression and 
single-stage expansion. With this temperature and 
arrangement, a weight of about 2-2 lb. per brake 
horse-power and a thermal efficiency of about 20 per 
cent. appeared to be possible. Such a turbine, to 
develop 800 h.p. at 100 lb. per square inch pressure, 
was designed and built in collaboration with a Swedish 
firm, A/B. Bofors, and tested in 1935. 

In the tests a maximum thermal efficiency of about 
15 per cent. was obtained at an admission temperature 
of about 1,150 deg. F. and a pressure of about 70 lb. 
per square inch absolute. All parts exposed to the 
highest temperature operated satisfactorily, even at 
peak temperatures of 1,400 deg. F., but the light-weight 
construction caused many troubles due to distortion, 
the dummy pistons, for example, seizing several times. 
Further, the pumping in the compressor could not 
be overcome, particularly at starting and on sudden 
changes in load. The troubles were so marked that 
the author considered it essential, for the successful 
operation of a variable-load gas turbine, to use a 
compressor free from pumping and decided to try a 
compressor which would have an efficiency at least 
as good as the centrifugal compressor, be of small 
dimensions, have a compression ratio of at least 2: 1 
in one compressor stage, and be suitable for direct 
turbine drive. 

He came to the conclusion that a displacement type 
compressor might satisfy these conditions if it could 
be run at the very high peripheral speed of 10,000 ft. 
per minute or more. This factor would exclude the use 
of all reciprocating parts and also any rubbing contact 
between rotors. A clearance space serving as packing 
had thus to be provided for by using synchronising 
gears. The first possibility examined was a compressor 
of the gear-wheel or modified Roots type. In this 
type the compression takes place under full pressure 
and thus it is not to be recommended for a pressure 
ratio of 2:1 unless a rotating valve, which shuts off 
the back flow, is incorporated in the design. Investi- 
gation showed that this type has very small dimensions, 
and is suitable for high speeds, but that considerable 
throttling or diagram losses—especially at the outlet— 
are unavoidable. A conical screw compressor having 
two intermeshing rotors was then studied. The air 
was admitted axially, trapped between the threads, 
compressed to a smaller volume and then pushed out 
in axial direction. This type should be able to give a 
high efficiency, but the dimensions involved are some- 
what large, and also manufacture is rather difficult. 
From these types the present helical lobe compressor 
was finally developed, combining the advantages of 
both the gear and the conical screw types without 
having their disadvantages. The helical lobe com- 
pressor has thus a positive compression between the 
lobes, small dimensions, and may be run at a very 
high speed, without too high losses. A comparison 
may here be made of three different types of com- 
pressors or blowers, all having helically-shaped threads. 
These compressors, though apparently similar, have 
entirely different characteristics. The three types 
are :—(1) The Roots blower, as built by Messrs. General 
Motors, Limited; (2) the helical lobe Lysholm com- 
pressor ; (3) the Imoscrew compressor. All have equal 


delivery at equal speed and pressure. The comparison 
Of course, it was added, a| may not be justified, so far as the Imo compressor is 


for the coal-mining industry, and on Friday last week, | minimum of work, and therefore, of labour, is necessary | concerned, as this type had to be based on a patent 
the draft was unanimously approved by the executive | in these countries in order to satisfy their own vital 


of the Mineworkers’ Federation of Great Britain. 
plan has been sent to the Districts and the Mining 


Association, it is understood, are also consulting their | armaments economy must take precedence over any | 
activity not meeting vital needs and long-term works. | Engineers on Friday, December 18, 1942. Abridged. 


members. 


The | needs, but they are warned that they must not forget 


that the urgent man-power demands of the German 


specification, as no Imo compressors are to be found on 
the market. 





* Paper read before the Institution of Mechanical 
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The Roots blower, shown in Figs. 1 and 2, has 
double end plates and two three-threaded rotors, the 
lead being 60 deg. The Lysholm compressor, Figs. 
3 and 4, also has double end plates, and in this case 
a three-lobed male rotor meshing with a three-lobed 
female rotor. The lead of lobes for compressors built 
far varies between 146 deg. and 217 deg. The 
Imo compressor has a free axial inlet and an end plate 
on the pressure side. A single-threaded male rotor 
meshes with a two-threaded female rotor. The lead 
of the male, rotor is over 720 deg. This compressor 
is shown in Figs. 5 and 6. The Roots blower has a 
radial inlet against the direction of rotation, and a 
radial outlet. The Lysholm compressor has an axial, 
or axial plus radial, inlet, and combined axial and radial 
outlet, resulting in a diagonal flow. The Imo com- 
pressor has free axial inlet and axial or radial outlet. 
In the Roots blower the sealing line runs along the 
casing, the two end walls, and between the rotors, 
the whole length of the line being subjected to the full 
delivery pressure. Should the lead be increased, the air 
would blow through. In the Lysholm compressor the 
sealing line resembles that of the Roots blower, but 
differs as follows: (1) The sealing line on the low- 
pressure end is short, and, to enable higher compression 
to be realised between the lobs, it is not subjected to the 
full delivery pressure. Consequently, when locating 
the rotors with regard to the high-pressure end, it is 
only necessary to provide a small clearance, the axial 
movement of the rotor relative to the casing end plate, 
due to expansion, taking place at the less important 
low-pressure end. (2) In order to prevent blow-by, 
and to ensure adequate compression between the lobes, 
a convex profile is essential on the trailing flank of the 
male rotor lobe. This is generated by the apex of the 
corresponding lobe of the female rotor. Similarly, a | 
concave profile is required in the trailing side of the | 
groove in the female rotor, and this is generated by the 
apex of the male rotor. The crescent shown in Fig. 7 
is formed this way, and sealing is obtained between 
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the generated surfaces and the apex of the male and | (7981.4) “ENGINEERING” 
female rotor respectively. On the leading flank of | R 8. 
the male rotor lobe an arcuate surface may be sub- “e : 
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Roots blower, the total length of the sealing line is ie i 5900 R.P-M, 

about the same when no compression takes place| © RPM 2 . = 

between the lobes, but it is considerably shorter than & cor 7 | moe. 

that of the Roots type when higher compression is| * Zw 

employed, owing to the shortening of the sealing line | > 

resulting from the reduced compression space. In the § 40-— {4 

Imo type, owing to the symmetrical shape of the lobes, | °% ' Temperature Efficiency 

the sealing line is considerably longer than in the other Soo. kJ a 

types. a a Me. eh ee 
The design of the Roots blower allows no com- | i 

yression between the lobes; the compression is only | ez eee ee ee 

obtained by the forcing of the air hedbaast from the “ m" - es a. = = do 

outlet, which causes pulsations and gives rise to high (7981.c.) “ZNGINEERING” 


losses since compression to the full final pressure is 
effected in one stage. In the Lysholm and Imo types, 
compression between the lobes is controlled by the | 
outlet port. The number of lobes in the Lysholm | 
compressor should be at least 3 + 3* in order to obtain 
adequate compression between the lobes and at the 
same time sufficient outlet area for the compressed; Although some loss takes place when the com- 
air. For higher compression ratios it is an advantage | pressed air in space A flows to space B; it is not very 
to increase the number of lobes, thereby increasing | large, and may be reduced almost to nothing by 
the proportionate outlet area. The Roots and Lysholm | making the lobes of the female rotor thinner and 
compressors have about equal capacity at equal speeds | correspondingly increasing the width of the male lobes, 
and delivery pressures. The Imo type, as is evident | by increasing the number of lobes on the male rotor 
from Figs. 5 and 6, has considerably less capacity. This | to four, or by making suitable balancing ports in the 
is due to the fact that sealing at the low pressure end | end casing. The overflow area between the compression 
takes place between the lobes alone and thus the air| spaces is also increased by the arcuate shape of the 
has to be trapped between the lobes before com- | leading surface of the male rotor. The first tests gave 
pression. | fairly satisfactory results. However, the difference 

The first helical lobe compressor and, as far as the 
author is aware, the only one manufactured, was 
Krigar’s, patented in 1878. According to information 
in Ihering’s Die Geblase this compressor gave a high | 
efficiency and was very silent in operation. It had 
correct tooth profile (convex plus concave) but only | 
2+ 2 threads. Consequently, no compression was | decreas 
obtained between the lobes ; but this was not necessary | 78 per cent. 
as the compressor was used for a pressure of only 1 Ib. 
to 1-5 lb. per square inch gauge. 

The first test compressor of the new type was made | 
with three lobes on each rotor. The diameter was 
150 mm. for the male rotor, and 90 mm. for the female | 
rotor, the rotor length being 262 mm. and the lead 
146 deg. The inlet as well as the outlet was made for | 
radial flow. The limit lines of the ports followed the 
top of the lobes. Fig. 7 shows a cross-section through | 
both rotors and also shows how the compression spaces 


Owing to the fact that both compressor spaces com- 
municate with each other by a triangular-shaped 
opening which is formed by the lobes themselves, the 
pressure in both the compressor spaces are equalised 
during the compression. 


was too great, and it increased rapidly with the speed 
| of the rotors. The housing was changed so that 
diagonal flow was obtained, and some small improve- 
ments were made, with the result that the difference 
between the volumetric and the adiabatic efficiency 
ed considerably ; and a maximum efficiency of 
was obtained. 


the outlet ports correctly. Some test results are 
shown in Fig. 8. The adiabatic efficienc y was measured 
by means of the temperature rise of the compressed 
|air and corrected for heat dissipation. Later tests 
| have shown that this method, if carefully used, gives 
results which do not differ greatly from the actual 
| adiabatic efficiency. The volumetric efficiency was 
| measured by means of calibrated nozzles. The varia- 
| tion in adiabatic efficiency for speeds between 2,900 
change when the rotors turn. First the compressor/r.p.m. and 5,900 r.p.m. is rather small within the 
space A decreases ; 55 deg. later communication opens | pressure ratios of 1-2/1 to 1-5/1. At a speed of 
between the compression spaces A and B; and at/| 1,500 r.p.m., however, the leakage is too great and 
about 80 deg. the space B decreases. The total change the volumetric efficiency drops. The volumetric and 
in volume is represented by the curve marked A + B. | | adiabatic efficiency are practically the same at a 





It thus became evident | 
| that it is of great importance to make the inlet and | 
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and a speed of 5,900 r.p.m. amounts to about 15 per 
cent. (see Fig. 8). 

From volumetric efficiency curves, it is evident that the 
leakage is in inverse proportion to the speed. The average 
running clearance in the compressor was about 0-006 
in. The capacity of the compressor, at 5,900 r.p.m. 
per minute and 100 per cent. volumetric efficiency, 
is 580 cub. ft. of free air per minute. This compressor 
is suitable for low compression ratios, up to 1-6/1. 
When the compressor input is expressed as a function 
of the pressure ratio and the speed, the input curves 
are straight lines for each speed. The no-load con- 
sumption is very small for the lower speeds and 
for instance, to 1 h.p. at 2,900 r.p.m. In 
most cases, therefore, it is sufficient to use a simple 


| by-pass control tor the compressor, and the losses will 


| still be not too high. 


u : . —_ | which in this case is also used as a 
between the volumetric and the adiabatic efficiency | 


Sectional views of a three-threaded compressor with 
well-shaped inlet and outlet are given in Figs. 9 and 10. 
The rotors are provided with a synchronising gear 
“ step-up ” gear. 
In cases where the male rotor is directly driven, only 
a small amount of power is transmitted by the syn- 


|chronising gear as the female rotor is driven by the 





ay 3+3 refers to the number of | speed of 1,500 r.p.m., while the difference, accounted 


* In the usual notation, 
lobes on the male and female rotors, respectively. 





| for by additional losses, at a pressure ratio of 1-5/ 1 | port which is arranged in a radial direction. 


pressure difference between the lobes. In Fig. 11, oppo- 
site, is shown a compressor intended for a pressure ratio 
up to 3/1. The dimensions are :—Male rotor diameter, 
150 mm.; female rotor diameter, 135 mm.; rotor 
length, 305 mm.; lead, 217 deg. The number of 
lobes, in this case, is increased to 4 + 6, partly because 
a larger outlet at higher pressure is thereby obtained, 
and partly for the reason that the female rotor will be 
stiffer. The maximum speed is 12,000 r.p.m. The 
inlet port is shown on the left in Fig. 10. This is 
intended for flow which will be principally in an axial 
direction, and is designed to allow for the shock com- 
pression waves which arise between the lobes. That 
pressure waves really occur has been verified by the 
fact that a pressure rise, at the far end of the suction 
side of the lobes, amounting to 40 in. water gauge, 
has been measured at a speed of 10,500 r.p.m. How- 
ever, time has not yet permitted a close study of this 
interesting phenomenon. The central housing is shown 
in the centre of Fig. 11. The bores which accommodate 
both rotors can be seen as well as part of the outlet 
Both 
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rotors, with the synchronising gear, are shown on the 
right-hand side of Fig. 11. 


In testing compressors of this type the adiabatic | 


efficiency was measured both by temperature increase 


corrected for heat dissipation and by electric input. | 


The two methods gave generally consistent results, 
and when that was not the case the test points were 
discarded. In this case also a high efficiency was 
obtained, which was not greatly influenced by the 
speed and the pressure ratio. For instance, at a speed 
of 9,000 r.p.m. an efficiency of 71 per cent. was obtained 
at a pressure ratio of 1-75/1. At a pressure ratio of 
2-25/1 the efficiency increased to 75 per cent., but 


decreased again to 72 per cent. at a pressure ratio of | 


2-75/1. These tests were made in 1937. To show 
how the efficiency ean be improved, a later test made 


with the same compressor in 1939, after the clearances | 


had been reduced and some changes made, is included, 
and Fig. 12 shows how the volumetric and adiabatic 
efficiency are increased thereby. A maximum figure 
of nearly 80 per cent. for the adiabatic efficiency was 
obtained, which is very high for a compressor having a 
rotor diameter of only 6 in. The capacity of this 


compressor at 9,000 r.p.m. and for 100 per cent. volu- | 





ROTARY AIR-COMPRESSOR. 





COMPRESSOR WITH Top PoRTION oF CASING REMOVED. 


following dimensions : diameter of male rotor, 500 mm.; 
diameter of female rotor, 450 mm.; rotor length, 
750 mm.; number of lobes, 4 + 6. From the tests 
made it is evident that the efficiency curves for different 
speeds are very flat. This is due to the fact that the 
leakage decreases with increased speed, while throttling 
and other dynamic losses increase with higher speed. 
These losses counterbalance each other to a certain 
extent. 

Considering now the possibility of increasing the 


| adiabatic efficiency, the most important loss to be 
| borne in mind is leakage, which may be reduced if 


the compressor can be made with smaller clearances. 
This would necessitate better manufacture, but such 
a course would seem possible with a suitable choice of 
materials. For the 6-in. compressor, Fig. 12 shows 
that at a pressure ratio of 2/1 an adiabatic efficiency 
of 79 per cent. and a volumetric efficiency of 92 per 
cent. was obtained, corresponding to about 8 per 
cent. leakage loss. If the clearances could be halved, 
the improvethent would be 4 per cent. and thu’ the 


| adiabatic efficiency would be 79 + 4 = 83 per cent. 


For larger compressors it may be assumed that the 
clearance increases as the square root of the diameter. 


Fig. 12. 
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speed, and rotation losses; the bearing and gear 
losses, which are generally small, have also to be 
added. All these losses become proportionately less 
with increased size. It should be possible to increase 
|the compressor efficiency further, especially at high 
speeds and with varying pressure ratios, by changes 
|in the inlet and outlet ports. Small changes made 
|so far indicate that a closer study. of the flow in the 
| compressor will result in the desired improvement. 

| Based on all tests now available, Fig. 13 shows the 
|approximate variations of the efficiency and air de- 
| livery expressed as functions of the rotor dimensions. 
|The curves have been worked out for a normal speed 
corresponding to 9,000 r.p.m. for a 6-in. male rotor, 
| i.e., a peripheral speed of about 14,000 ft. per minute. 
| The adiabatic efficiency is practically unchanged for 





metric efficiency is about 1,100 cub. ft. of free air per|Thus a compressor with normal clearances having a| 25 per cent. overspeed, but at still higher speeds the 


minute. 


rotor diameter of 4 x 6 = 24 in. should (under the 


The largest compressor of this type built up to the | same running conditions) also have only 4 per cent. 
present time was designed for a capacity of 10,000| leakage loss, and thus an efficiency of 83 per cent. 
cub, ft. per minute at.3,000 r.p.m. A view of this|The other losses, in addition to that at the outlet,|may probably be increased 100 per cent. without a 
compressor with the upper part of the casing removed | are throttling losses occurring in the inlet and between 


is given in Fig. 14. The compressor rotors have the | the lobes, losses due to shock compression at high 





| efficiency drops gradually. For gas turbines, how- 
| ever, the pressure ratio will be increased with increased 
| speed ; and for such fields of application the speed 


| Serious drop in efficiency. Thus a single-ended com- 
pressor having a male rotor 40 in. in diameter would 








I0o 


deliver about 50,000 cub. ft. per minute at a normal 
speed of 1,350 r.p.m.; and a double-ended compressor 
of the same size would deliver about 200,000 cub. ft. 
per minute at the maximum permissible speed of | 
compressor 


2,700 rpm. If such a double-ended 
operates as the low-pressure part of a gas turbine plant 
having multiple -stage cooling and combustion, 
developed power is estimated to be about 30,000 h.p. 


A further doubling of the power may be obtained either | 
or 


by increasing the rotor diameter by 40 per cent. 
by duplicating the low-pressure part. 
The highest compression ratio tested so far is 3-6/1 ; 


but it seems possible to increase this ratio to 5/1 in| 


the case of fairly large units. The power consumption 
for such compression ratios will, however, be very 
much reduced by using two or more stages with inter- 
stage cooling. For superchargers the best method of 
control takes the form of a valve arranged to by-pass 
air to the compressor inlet or to the delivery pipe of 
the engine. The power consumption at no load is 
very small, indicating that by-pass losses are also 
small. If the ports of the compressor are designed 
for a high compression between the lobes, the by-pass 
valve should be arranged in the compressor casing to 
prevent an appreciable rise in pressure between the 
lobes. Variable-speed control is also very effective, 
especially in those cases in which the pressure drops 
with the speed. The speed of the compressor may 
be varied by the adoption of a variable-speed slip 
coupling. A suitable field for the compressor is as a 
scavenger or supercharger for internal-combustion 
engines, especially when high compression is required. 
Another field of application is that of compressors 
delivering air at 80 Ib. to 120 Ib. per square inch 


pressure. For this purpose it is necessary to use 


two or three stages with interstage cooling. The two- | 


stage rotary type of compressor will have a somewhat 
higher power consumption per cubic foot of free air 
delivered than a two-stage reciprocating compressor ; 
but a three-stage rotary compressor should have about 
the same power consumption as the corresponding 
reciprocating type, except for very small units. Dimen- 
sions and weights are, of course, considerably less than 
those of reciprocating compressors. For very high 
compression ratios, say, about 8/1, with two or more 
stages, the simplest control is obtained by throttling. 
The recent development of the axial type of seal, 
which prevents oil leakage, makes this type of contol 
very attractive. 

In cases where a continuous control at constant 
high pressure is required and two or more casings are 
used, the by-pass control may be applied to the lower- 
pressure part first. The high-pressure compressor 
has thus to give more compression at a lower load, 
resulting in lower efficiency. This may be compensatec 
for by using an additional high-pressure part to cut 
in at a certain load, practically restoring the full-load 
power consumption at a load where the low-pressure 
part is doing no work. This arrangement, of course, 
involves certain complications; but as the cost of 
this compressor is low compared with the reciprocating 
type, it is a good arrangement for the larger sizes. 
It is also possible to obtain a certain degree of control 
by arranging valves in the casing to give a blow-back 
before the compression between the lobes takes place. 
This arrangement, however, has not yet been fully 
investigated. 

As the rotors are of the helical lobe type, methods 
now being employed for cutting helical gears may be 
used for making them. It is also possible to rough- 
form the shape by diecasting or moulding and to finish 
the surface by shaping or grinding. The method 
selected will depend upon the size of the rotors, the 
number of lobes, the material and the tolerances 
required. As an example, Fig. 15, on page 99, illus- 
trates the hobs required for cutting the rotors of the | 
compressor shown in Figs. 9 and 10. A match box is 
included in the illustration as a rough indication of the 
scale. This method is suitable for cutting small- and 
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“ ENGINEERING ” ILLUSTRATED pipe 32 is an automatic valve which is biassed to tie 


closed position and which will open when the depres 
in the induction pipe is sufficient. An ignition cir: 
supplied from a battery through a cut-out switch 
with an associated make-and-break, is connected | 
sparking plug during starting-up. A cylindrical chan !« 
42 containing a piston is in communication with 
reservoir 18. The piston is spring-loaded and the pist 
rod is connected to a bell-crank, the other arm of wh 
is connected to various parts which it operates in uniso) 
| The operation is as follows: The parts are shown in 
| position for starting, the cock 35 being open, the switch 
| closed, the disc valve 30 closed, and the control rod 
Thus, the engine cranks); 


m 
ut 


as 
| the engine therefore operates as an ordinary petro 
| engine, the fuel-injection pump 26 being inoperati 
As the engine speeds up, pressure is built up in 
reservoir 18, and when a predetermined boost pres 
is reached the bias on the spring-loaded piston in 
cylinder 42 is overcome and the piston moves, ther: 

| closing the cock 35 and cutting off the supply of pet 

| to the carburettor, opening the switch 39 in the ignit 


circuit, @pening the dise valve 30 so that the boo 





546,793. Moving - Coil Voltage Regulator. Asea_ - : 5 ‘ 
| Electric Limited, of Walthamstow, and A. Schaanning, | P' We |) be yap pipe ee 
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| trans: 
the central core is a primary coil 
| windings 4 and 5 connected in parallel and 
| co-axially to generate opposing magnetic fluxes. 
central leg of the core has intermediate lateral exten 
| sions 11, which reduce the air gap to a minimum. 


consisting of twe« 











(546,793) 


| with the centre core. 
| former consists of two secondary 
are mounted concentrically with the central core and on 
the inside and outside, respectively, of the primary 
| winding 4 in order to reduce reactance. The 
| secondary coil 10 is positioned in line with the air gap, 
| so that it can be moved into register with either portion 
| of the primary for the required voltage regulation. 
| (Adecepted July 30, 1942.) 





INTERNAL-COMBUSTION ENGINES. 


546,722. Starting Supercharged Compression-Ignition 
Engines. John Fowler and Company (Leeds), Limited, 
of Hunslet, and A. F. Sanders, of Leeds. (7 Figs.) 
April 5, 1941.—The invention is a supercharged com- 
pression-ignition engine of the kind in which the super- 
charger is directly coupled to the engine. For thése 
engines, the starting effort required depends mainly 
upon the boost pressure, the compression ratio, and the 
temperature and may be excessive if the engine is heavily 
boosted, has a high compression ratio, or is relatively 
cold. The supercharged engine shown has a working 
‘cylinder 11 and a compressor cylinder 13. At the 
outer end of the compressor cylinder is a reservoir 18 
from which air at a predetermined boost pressure is 


the inlet valve of the power cylinder. Fuel is delivered 





medium-sized rotors, provided that the number of 
lobes exceeds three and that a gear-cutting machine is | 
used which is capable of giving the high rotational 
speeds of the table required for a small number of | 
lobes. 





Zinc ALLOY Dte-CaSTERS ASSOCIATION.—An Associa. | 
tion, known as the Zinc Alloy Die-Casters Association, | 
and comprising most of the leading producers of zine- | 
alloy die castings in this country, has recently been | 
established. Among its principal objects are to bring | 
about greater co-operation between the industry and | 
Government departments, and to improve the technique 
of zine-alloy die casting. Mr. R. Whitehead, has been | 
elected chairman, and Mr. M. Ferguson deputy chairman 
of the Council. The other members of the Council are 
Mesers. A. E. Mills, J. W. Cartlidge, C. C. Bissett, J. Hut- | 
ton, J. Taylor, J. Clubley Armstrong, E. B. Hill, 8. A. | 
Walters, and N. F. Stockbridge. The new Association | 


is operating from the same office as the Zinc Development | 
Association, namely, Lincoln House, Turl-street, Oxford. 








to the injector from the fuel pumping unit 26 which has 
a control rod 28, shown in the “ off,” or no delivery, 
position. In the induction pipe adjacent to the reservoir 
18 is a disc valve 30. Between the disc valve and the 
inlet valve a pipe 32 is connected to a petrol carburettor 
supplied from a tank with a control cock 35. In the 





former has a closed iron ctireuit, and surrounding 


mounted | 
The 


The | 


windings 4 and 5 are of equal diameter and are concentric 
The secondary side of the trans- 
coils 9 and 10, which 


outer 


supplied, normally along the induction passage 19 to | 





|} red 28 to allow the pumping unit to deliver fuel to th: 
|injector. Thereafter the engine operates as a super 
charged compression-ignition engine. This arrangeme' 
| reduces the stresses at starting to an extent sufficient t. 
allow an ordinary starting motor to be used. ( Accepter 
July 28, 1942.) 


METALLURGY. 


547,080. Extrusion Press. High Duty Alloys, Limited, 
| of Slough, and J. A. Heron, of Slough. (4 Figs.) April 7, 
1941.—The invention is an extrusion press in which the 
rate of extrusion is automatically controlled according to 
the temperature of the metal at the die. The press 
shown is of conventional form, in which a hydraulic ran 
extrudes the billet 4 through the die 6. The bolster 7 
holding the die is positioned in a cylindrical recess in the 
body of the press and during operation is held in register 
with the container by a key 10 sliding in the body of the 
press and forced home or withdrawn as required by 
hydraulic piston. A bolster-withdrawing rod, operated 
by another hydraulic cylinder, withdraws the bolster from 
the press body and the residue of the billet from the 
container at the end of extrusion after the key 10 has been 
slid clear. The elements 15 and 16 of a thermocouple 
are housed in bores running through the die and indicate 
on the dial of a controlling pyrometer 18 any fluctuations 
in the temperature of the billet adjacent the die orifice. 
The ends of the elements project into the container at 


a 


er 


— 7 
ee / 




















a 
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| diametrically opposite points on each side of its die 
| orifice, so that during extrusion they closely follow any 
fluctuations in the temperature of the metal at the die 
= Leads from the elements 15 and 16 run 
| through the tubular bolster-withdrawing rod to the con- 
| trolling pyrometer 18. The pyrometer operates a relay 
contactor and motorised throttle valve 30 in the hydraulic 
pressure main leading to the cylinder of the ram 3 so as 
to increase or decrease the rate of extrusion according to 
whether the temperature of the metal falls or 
| rises adjacent the die 6. By extruding at constant tem- 
| perature, a subsequent heat-treatment of the extruded 
larticle and the attendant disadvantage of having to 
straighten the article after this treatment can be avoided. 
Furthermore, since the metal leaves the die at a constant 
known temperature it is easily possible to control its 
cooling close to the die outlet and, it may be, to condition 
the article for immediate use. For this purpose an 
| annular header 35 is mounted within a shield 36 inserted 
| through the hollow end of the press body. The header 
has a series of nozzles from which jets of water play on 
the extruded shape. (Accepted August 12, 1942.) 
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WORKING STRESSES 
IN ALUMINIUM- 
ALLOY STRUCTURES. 
By Dr. E. W. Tuomas, A.M. Inst.C.E. 


STRUCTURAL aluminium alloys are particularly 
suited for cases where considerations of weight are 
paramount. The medium-strength alloys available 
can be conveniently summarised as those conforming 
to the mechanical requirements of the British Stan- 
dard Specification 5L3; namely, 0-1 per cent. 
proof stress, 15 tons per square inch; ultimate 
tensile strength, 25 tons per square inch; and 
percentage elongation, 15 per cent. Such material 
has mechanical properties closely akin to mild 
steel, but with a specific gravity of 2-79 compared 
with 7-8 for steel. It is commercially available 
under several trade names with strength figures in 
excess of the minima quoted above. More typical 
values are 0-1 per cent. proof stress, 164 tons per 
square inch; ultimate tensile strength, 27} tons 
per square inch; and percentage elongation of 
20 per cent. The high-strength alloys, such as 
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0-1 per cent. proof stress of 26 tons per square 
inch, with an ultimate tensile strength of 30 tons | 
per square inch, have a smaller percentage elonga- 
tion of 8 per cent. to 10 per cent. These alloys have 
applications in aircraft work, and will not be 
considered here. 

The working stresses for material conforming to 
the minimum requirements of Specification 5L3 
may be taken as :—(1) Tension members: on the 
net section for axial stress, 7-5 tons per square inch ; 
(2) beams : extreme fibre stress, 7-5 tons per square 
inch ; and (3) compression members: on account 
of the lower values of the modulus of elasticity and | 
the modulus of rigidity, flexural and _ torsional 
instability occur at lower loads than with mild 
steel. 

Considering (a) flexural instability : the column 
formula recommended by the British Standards | 
Institution, and now adopted for structural design, | 
is based on the incidence of flexural instability in a | 
column where the effect of imperfections is repre- | 
sented by an initial curvature. This formula may | 
be written as 

Crippling stress = R — +1 (R* — P,-Pe) tons per 

square inch, 


j 


where 
Py yield stress, tons per square inch, 
w@xeE " | 
P. Eulerian value = ————, tons persquare inch, | 
(x) 
L . — . } 
K ratio of effective length to least radius of | 
gyration, 
E modulus of elasticity (tension), tons per | 


square inch (13,400 for mild steel, 4,650 for 
aluminium alloy), 


L ' . 
value of ; of 100, enables the crippling stress to 








Io! 











| 

R 5 and 

= 0-003 L | 
u] K’ | 
The British Standards Institution recommends 


that the working stress be taken as the crippling | 
| stress divided by 2-36. Adopting the 0-1 per cent. | 
| proof stress of aluminium alloy as the equivalent 
yield stress in the above formula determines the 
values of the crippling stress and working stress, 
which are given graphically in Fig. 1. For com- 
parison the corresponding values are also given for 
mild steel to B.S. 15. It will be noticed that while 
the working stress for aluminium alloy is less than 
for mild steel, there will still be a considerable saving 
in weight on account of the lower specific gravity of 
the alloy. 

Considering (6) torsional instability : considera- 
tions of only the limiting load at which flexural 
instability occurs has long been the basis of the 
design of compression members. Recent research, 
however, has demonstrated the existence of tor- 
sional instability, and its occurrence has been dis- 
cussed, in the case of high-tensile steels, in Enet- 
NEERING, vol. 152, page 342 (1941), and in the case 
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of light alloys in ENGINEERING, vol. 152, page 482, 
(1941). The incidence of torsional instability is 
controlled by the formula :— 

Ef | 


12-L? — 


N-é 


Crippling stress = ae 


where 
E modulus of elasticity, the values being taken 
the same as in the flexural instability 
formula, 


N modulus of rigidity (5,160 tons per square inch 
for mild steel, 1,780 tons per square inch for 
aluminium alloy), 

L effective length in inches, 

b breadth of outstanding flange or leg in inches, 


thickness of outstanding flange or leg in inches. 
It will be noticed that the expression is in two 
parts, the first allowing for the flexural ratio of 
length to thickness, and the second for the torsional 
ratio of breadth to thickness. As the length increases 
so the first term diminishes in importance and the 
second term is the deciding factor. Adopting a 


be plotted for increasing values of > as in Fig. 2. 
For mild steel of yield stress 18 tons per square 
inch, the limiting value of . is 17-5; and for 
aluminium alloy of equivalent yield stress 15 tons 


; b 
per square inch, the value of ; falls to 11-0; that 





is to say, torsional instability will not occur if the 


breadth to thickness of an outstanding leg or flange 
does not exceed 11-0 for the alloy quoted. It is 
important to notice that with stronger alloys, the 


rare 6 
limiting value of " decreases, and its value may be 


read off directly from Fig. 2. 
The procedure in design is thus to determine the 


| working stress from Fig. 1, and to check the resulting 


section for torsional instability by the use of Fig. 2. 
The effective length may be taken as: 0-7 x 
actual length, when both ends are held in position 
and restrained in direction; 0-85 x actual length, 
when both ends are held in position and one end is 
restrained in direction ; and as equal to the actual 
length, when both ends are held in position but 
unrestrained in direction. 

For rivets formed of aluminium alloy conforming 
to British Standard Specification L.37, with a 
minimum ultimate tensile stress of 25 tons per 
square inch, the working stresses may be taken as : 
shear stress, 5 tons per square inch, and bearing 
stress, 10 tons per square inch. For equal strength 
in shearing and bearing, and thus for maximum 
economy in material, the diameter of the rivet 
should be 2} times the thickness of the material 
riveted when the rivets are in single shear, and 
1} times for rivets in double shear. 

In peace time, economic considerations limited 
the use of structural aluminium alloy to designs 
where saving in weight was advantageous, as, for 
instance, the girders and jibs of cranes. The 
immense development of the aluminium industry 
to meet war-time requirements will, no doubt, 
enable the alloy to be marketed at lower rates for 
post-war reconstruction. During war time there 
is the potential application to military bridging 
operations, enabling girders of lighter weight to be 
used, facilitating man-handling, and simplifying 
and speeding-up erection. 





/'THE PROBLEM OF COMBINED 


STRESS. 


By James J. Guest. 
(Continued from page 23.) 


As the Mohr theory is frequently referred to by 
scientists—Southwell terms it “a logical develop- 
ment and certainly reasonable ’—it may here be 
stated that it was merely taken from my paper and 
claimed as a new discovery of his own by Professor 
O. Mohr.* Although he cites the experimental 
results given in my paper as supporting his theory, 
he omits all mention of the fact that I gave in the 
paper a law of failure deduced therefrom. As, 
however, Mohr substituted a vague statement for 
the definitness of my paper, no calculation of failure 
can be made according to the Mohr theory, and 
thus it is of little value. In ‘“ Combined Stress, 
The Mohr Theory” I have discussedt Mohr’s 
paper in detail. 

My research showed that both the St. Venant 
and the Rankine criteria were untrue and that 
both tended to unsafe design. Being aware that 
engineers were then unprepared to use any but the 
simplest formula for design, I suggested} that, for 
ductile metals only, the formule based on the shear 
stress were sufficiently accurate for practice. If 
half the tensional yield stress be considered as being 
the shear yield stress for this purpose, the error 
involved would be on the side of safety. This use 
of the shear-stress criterion is now known as the 
Guest shear law. Where designers employ the 
shear-stress criterion for ductile materials only 
they use this law, but when they use it also for 
design in brittle materials they use Coulomb’s 
shear-stress law. 

Later, in 1906, Mr. M. Longridge, analysing the 
causes of numerous engine failures,§ concluded that 
they were attributable to some basic error in design, 
but the engineering profession showed itself averse 








* Mohr., Z.v.d.1l. November, 1900, vol. XXIV, pages 
1524 and 1572. 

+ Guest, Automobile Eng., February, 1938. 

t Guest, Phil. Mag., July, 1900, page 132. 


§ ENGINEERING, vol. 97, page 233 (1914). 











from any change. Thus Professor Hancock, having 


‘arried out research work on solid and hollow 
specimens of various steels and convinced himself 
that my suggestion that shear stress formula should 
be used for ductile materials in design was sound, 
read a paper* before the American Society for 
Testing Materials, presenting the evidence and 
recommending the change. The Society, however, re- 
jected the proposal with almost complete unanimity. 

The matter was brought before the profession in 
this country by an articlet in ENGINEERING entitled 
“The Guest Law of Combined Stress,” in which 
the author, Professor Middleton Smith, although 
giving the complete law, stressed the danger of 
continuing the use of the Rankine criterion and 
recommended the change to the simple shear-stress 
criterion for ductile metals. This resulted in a long 
discussion in the columns of ENGINEERING and to 
several further researches. The discussion became 
concerned solely with the merits of these two 
criteria and contemporaneous research is mainly 
to be regarded from this, the then important, 
aspect. Every research resulted in favour of the 
shear-stress criterion, some however indicating that 
the effect of the volumetric stress should be included. 
In particular, Professor Mason confirmedt{ that 
yield under double tension occurred at approxi- 
mately the same stress as under. single tension, 
and also found that the yields in single and in 
double compression were also approximately equal, 
but higher than those in tension, this affording 
strong evidence in support of the Guest law. This 
was also given by a research by Professor Middleton 
Smith, who subjected solid specimens to combina- 
tions of axial load and torque§ obtaining results 
replotted here in Fig. 4, on axes of principal stress, 
and showing fairly close agreement with the simple 
shear-stress law. The use of solid specimens fur- 
nished an answer to those engineers who criticised 
my use of hollow specimens as an objectionable 
novelty, while the closeness with which the obser- 
vations lie on a straight line is strong evidence that 
the criterion should be linear in terms of the 
principal stresses. 

Nevertheless, engineers remained unconvinced, as 
is evidenced by an article!) by Professor A. Morley 
shortly after the close of the discussion, giving a 
vigorous advocacy of the claims of the Rankine 
criterion. Dr. Morley wrote that “In any case, 
the evidence that the greatest shear stress in, say, 
a crankshaft under ordinary running conditions, 
determines its liability to fracture is at present 
almost nil, and is quite insufficient to warrant the 
replacement of dimensioning formule based on the 
greatest principal stress by others based on the 
maximum shear stress.” It proved, however, 
impossible to reject the accumulating experimental 
evidence for long, and gradually the Rankine 
hypothesis has been abandoned in the designing of 
parts to be made of ductile materials. 

Before leaving this stage, it should be pointed 
out that Mason expressed his conclusions thus :— 
“It appears then that mild steel in compression 
yields by shearing and, to a first approximation, 
that the value of this shear stress is independent of 
any normal compressive stress on the planes of the 
slide ‘’—which is a denial of the effect of the volu- 
metric stress and so of the complete Guest law. 
Professor Mason’s method of arriving at this con- 
clusion, however, cannot be accepted ; he bases it 
on the near equality of the shearing stress at yield | 
in the compression test and in the pure shear test. 
A pure shear with a superposed volumetric stress, | 
however, cannot result in either a single or a double | 
compression stress. As single compression is 
equivalent to a double tension with a superposed | 
volumetric pressure, and a double compression to 
a single tension with a superposed volumetric 
pressure, these are the legitimate comparisons. | 
Both are available in Dr. Mason’s experimental 
results and they show that the effect of the volu- | 
metric pressure is quite unmistakable, the average 
(the material being slightly anisotropic) value of A | 


~| 
* Hancock, Am. Soc. Test. Materials, vol. V, 1905. 
Smith, ENGINEERING, vol, 86, page 27 (1908). 


+ 


t Mason, Proc. 1. Mech. E., December, 1909, page 1205. | ~ 


} Smith, Proc. /. Mech. E., December, 1909, page 1237. 
Morley, ENGINBERING, vol, 89, 55 (1910). 
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pression, the first being highly improbable and the 
latter contradictory to every experimental result. 
Accordingly, the Beltrami theory cannot be correct. 

According to the Mises-Hencky shear-energy 
hypothesis, no volumetric tension, however great, 
can produce elastic failure and thus it cannot be 
really true. As it predicates that elastic failure 
occurs at the same stress in simple compression 
as it does in simple tension, it can at most be applic 
able only to those few materials in which this is 
3 possibly the case. Nevertheless, this criterion has 
‘‘ Mohr theory ”) of the Southwell-Gough list, how-| acquired favour and is now accepted by many 
ever, contains a single variable constant only, and | scientists as the truth. Thus, in the “ Testing of 
hence on each criterion the ratio of g, to f, is de- | Engineering Materials,"* Dr. H. J. Gough and Mr. 


being about 0-1. My analysis* shows that all 
Mason’s results are in absolute agreement with the 
Guest criterion if the anisotropy be considered. 
Objections to the Guest law were next raised on 
other grounds. The criterion, equation (1), page 23, 
ante, contains two variable constants of the mate- 
rial; one, C = 2q, being a strength constant and 
the other, A, expressing a ductility-brittleness factor. 
This criterion can thusapply to materials having vari- 


- ¢ ° ° 
ous values of the qe ratio; each criterion (except the 


finitely fixed for all materials and the view that| W. I. Clenshaw state that “It may safely be con- 


this is necessarily the case is held by most scientists. | cluded that the Mises-Henchy relat ion affords the 
An analysis of the then available experimental | most satisfactory criterion for the yielding of ductile 
results was undertakent by Mr. J. E. Sears, C.B.E., materials under combined stress.”’ 
with the object of ascertaining the actual value of | The late Professor B. P. Haight suggested that 
the ratio, and this ‘‘ showed that the probable limit | the energy components may be combined in some 
in torsion was 6} per cent. greater than half the | other ratio to give a criterion, and in this he has been 
elastic limit in tension.” Holding such views | followed by Nadai and others, but as the utmost 
Professor von Mises later (1913) proposed his eastation tn tin qo 
criterion that the shear stress on a plane equally 0 ; rag 
inclined to the directions of the principal stresses | 0-577 to about 0-633, and since any such criterion 
has a specific value at elastic failure, according to| must predicate equal yield stresses in tension and 
Go . a ae _ |in compression, the possible application of such a 
which the value of = is 0-577. Viewed thus, this! criterion would be very limited. Professor Haigh 


be . . . 
hypothesis is improbable, for, since it makes failure also suggested that the criterion equation may be 





ratio thus obtainable is from 


| to be dependent on shear stress only, the directions | that of a paraboloid of revolution, but in a discus 


of the principal stresses should not be involved, so | sion} on the yield surface I have shown that for such a 
| criterion the 


that the orientation of the plane equally inclined Yo 
to them is indeterminate, and thus the shear stress | 0 fh 
determining failure should be the maximlum shear | Thus none of these hypotheses, being limited and 
stress. This hypothesis has also to be considered | not agreeing with experiment, can be accepted. 
from another aspect, for it is equivalent to the The experimental results represented in Fig. 4, 
assumption that failure takes place when the shear however, show that materials exist for which the 
energy in the material reaches a specific value. 
Much earlier (1885) it had been concluded from A 
theoretical reasoning by Beltrami that elastic| (from 0-5 to 1-0) and thus it is to be concluded 
failure should occur when the total strain energy that no single-constant criterion, as are all of the 
per unit volume of the material reached a specific | Southwell-Gough list, can be true. 
amount. This criterion predicates that all material | (To be continued.) 
fails elastically under a volumetric stress of about | — 
0-9 f, (dependent on co), either in tension or com: | 


ratio cannot be less than 0-577. 


values of the Yo ratio cover the whole possible range 
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NEWTON’S WORK IN 
PHYSICS : 
AN HISTORICAL SURVEY.* 
By H. Buckiey, DSc. 
(Concluded from page 84.) 


Just as Newton adopted the formal method of 
leveloping his subject proposition by proposition 


n the Principia, where the proofs are mathematical, | 


so in the Opticks he also developed the subject pro- 


position by proposition, after enunciating a number | 


of definitions and axioms. The proofs are, however, 
by experiments which are accurately and clearly 
described, and formal conclusions are drawn from 
them. Book I deals with refraction and colour, 


Book IL with the colours of thin films, and Book III | 


with the inflection, or what we should now call 
the diffraction, of light in passing close to obstacles. 

In Book LI, he develops his celebrated ** theory 
of fits,” to explain the colours of thin films, which 
Hooke had previously suggested were due to succes- 
sive reflections and refractions at the internal 
surfaces of the films, combined with some sort of 
interference. Newton examined the coloured rings, 
now called Newton’s rings, seen round the point of 
contact of a convex lens with a flat plate, and 
measured their distances apart and the thickness 
of the air film corresponding to successive rings 
of the same colour. He noticed that at any point, 
as the thickness altered, the colour which 
visible there also altered, and made the deduction 
that, in traversing the layer of air, the appropriate 
ray of light had been able to get into a state of easy 
transmission or reflection. As Newton writes, 
“Every ray of light in its passage through any 
refracting surface is put into a certain transient 
constitution or state, which in the progress of this 
ray returns at equal intervals, and disposes the ray 
at every return to be easily transmitted through the 
next refracting surface, and between the returns 
to be easily reflected by it.’ The returns of the 
disposition of any ray to be easily reflected or trans- 
mitted Newton defines as its ** fits’ of easy reflec- 
tion or transmission. 

There is much in the theory of fits, with its 
suggestion of periodicity, which bears resemblance 
to a wave theory. Newton did, in fact, deduce, 
from the diameters of the rings and the thicknesses 
of the air films, the interval of the fits; and found 
that, “if the rays which paint the colour in the 
confine of yellow pass perpendicularly out of any 
medium into air, the intervals of their fits of easy 
reflection are the 1/89000 part of an inch.” This 
length is half the wavelength of yellow light. 

Although Newton’s fellows adopted his ideas 
on the corpuscular nature of light, he himself does 
not appear at any time to be too clear or happy 
about it. He seems to have been somewhat in- 
fluenced by the ideas of Hooke and Huygens, who 
argued a wave theory. Huygens, in 1690, published 
his Traité de la Lumiére, though it had been written 
twelve years before. In this book he successfully 
developed the wave theory to explain a considerable 
number of phenomena. Newton, in the first three 
books of his Opticks, limited himself to a discussion 
of the experimental phenomena and the laws of 
light. In a kind of appendix to the book, he gives 
a number of queries in which he expresses himself 
on various subjects in a more or less tentative way, 
without committing himself to the ideas he suggests. 
The first edition contained sixteen queries, of which 
several indicate his views on vision, as, for example, 
Query 12, “* Do not the rays of light in falling upon 
the bottom of the eye excite vibrations in the 
Tunica Retina?” ; and Query 13, ** Do not the 
several sort of rays make vibrations of several 
bignesses which according to their bigness excite 
sensations of several colours ? ”” 


published in 1717, includes more queries. Query 25 


deals with the double refraction of Iceland spar, | 


which had been discussed by Huygens in his T'raité 
de la Lumiére. With great acuteness, Newton con- 
cludes that there is ‘“‘ an original difference in the 
rays of light by means of which some are in this 





i ° Commemorative Lecture delivere 
the London and Home Counties Branch of the Institute 
of Physics, held in London, on December 9, 1942. 





was | 


The second edition, | 
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experiment constantly refracted after the usual 
manner and others constantly after the unusual 
manner,” and that “every ray of light has there- 
fore two opposite sides originally endued with a 
property on which the unusual refraction depends 


|and the other two sides not endued with that pro- 


perty.”” In Query 28, he points out the greatest 
difficulty of the wave theory—that of explaining 
rectilinear propagation—by asking ‘‘ Are not all 
hypotheses erroneous in which light is supposed to 
consist in pression or motion propagated through a 
fluid medium ; for if it consisted in pression or in 
motion propagated either in an instant or in time, it 
would bend into the shadow.” This is perhaps sur- 
prising, in view of his knowledge of the inflection of 
light. Finally, in Query 29, he asks *‘ Are not the 
rays of light very small bodies emitted from shining 
substances ? For such bodies will pass through uni- 
form mediums in right lines without bending into 
the shadow, which is the nature of rays of light.” 
The third edition appeared in 1721 and the fourth 
in 1730, after Newton’s death, but neither had any 
but minor alterations. Thus the matter stood at 
his death until it was cleared up by Young and 
Fresnel, and later by Maxwell, only to be confused 
again in the dualism of our own times. A Latin 
translation was made in 1706 by Samuel Clarke, 


who received 500/. for his work as a token of the | 


approbation and gratitude of the author. The 
gift 
in the form of 1001. to each of Clarke’s children. 
Of French translations there are two. 
by Pierre Coste, was published at Amsterdam in 
1720, and at Paris in 1721. The second appeared 
in 1787 and was made by Jean Paul Marat, who 
was later assassinated by Charlotte Corday. Marat 
claimed that Coste’s translation was 
barbarous” and criticised strongly 
corpuscular theory. 

We have now to consider what happened to 
the second of the three problems which resulted 
from his meditations during the plague years, that 
is, the problem of gravity extending to the moon. 
The tradition has come down that the “ pretty 
nearly ’’ in his early calculation was about 15 per 
cent. Observation of the moon, which is at a 
mean distance of 60 semi-diameters of the earth, 
showed that it was deflected from its orbit by 13 ft. 
in one minute. At one semi-diameter, it would 
be deflected about 13 ft. in one second, whereas 
observations on pendulums showed that the distance 
of free fall at the surface of the earth was 16 ft. 


Newton’s 


In this calculation, the diameter of the earth has | 


to be known. It has been suggested that, owing 
to taking a wrong value for the length of a degree of 
latitude—60 miles instead of 69 miles—Newton 
was not satisfied with the agreement and so “ laid 
aside at that time any further thought of the 
matter.”’ It seems, however, that more is involved 
than this. Newton could legitimately assume 
that, for widely separated bodies like the earth 
and the moon, the inverse square law could be taken 
as applying to the distance between their centres. 
It was by no means apparent, however, that the 





earth would attract bodies on its own surface as 


if its mass were concentrated at its centre. Even 
if the agreement had been perfect, it was not 
| necessarily conclusive. There was also the possi- 
bility that the vortices postulated by Descartes, 
to maintain the moon and the planets in their orbits, 
might exist, and have some effect. Their existence 
had not been disproved, even if Newton rejected 
them on philosophical or other grounds. 

Nothing further happened until 1679, when 
Hooke, who had become secretary of the Royal 


Society, asked him to communicate to the Society | 


any interesting philosophical discoveries he had 
made. Newton declined this invitation, stating 
‘that he had for some years past been endeavour- 


time spent in that study, unless it be perhaps at idle 
|hours sometimes for a diversion.” 
apparently as an after-thought to soften his refusal, 
|a suggestion that the diurnal rotation of the earth 
might be observed by dropping a stone from 4 


dat a meeting of | height, since it would fall east of the spot vertically | 


|under it. Hooke was appointed by the Royal 
|Society to carry out this experiment and while 


was made acceptable by being presented | 


The first, | 


** obscure and | 


ing to bend himself from philosophy to other | 
studies, in so much that I have long grutched the | 


He adds, | 





| examining the problem, found that Newton had 


not correctly stated what would happen. Newton 
| conjectured that the path of a body attracted to 
| the earth would be a spiral. Hooke asserted, with- 
|out proof, that it would be an ellipse and publicly 
| corrected Newton in spite of their ‘‘ gentlemen’s 
| agreement ” not to attack each other publicly. 

| Newton was apparently exasperated at his own 
| mistake and looked into the problem again, showing 
| that the path of a particle under the inverse square 
|law of distance from a centre was an ellipse. He 
| still does not appear to be more than momentarily 
|interested and nothing further happened. About 
|this time Picard’s determination of the size of 
| the earth became known to him. He repeated his 
| previous calculation and the “ pretty nearly,” so 
we are told, became “ exactly”; but he kept the 
result to himself. 

There, perhaps, the matter would have rested 
|so far as he was concerned, but for the fact that 
others were interested in the problems of planetary 
motion. Halley, from consideration of Kepler's 
third law, had come to the conclusion that it 
| implied an inverse square law of force, but had not 
| been able to deduce the orbit from the law. In 
August, 1684, he visited Newton at Cambridge and 
asked him what would be “ the curve described by 
the planets on the supposition that gravity dimin- 
ished as the square of the distance.’ Newton 
immediately answered “an ellipse.” Struck with 
| joy and amazement, Halley asked him how he knew 
it? ‘‘ Why,” replied Newton, “I have calculated 
it.” On being asked for the calculation, he could 
not find it, but promised to send it to Halley later. 
At last Newton’s interest was aroused, and he wrote 
out enough propositions on planetary motion to 
serve as a basis of a course of nine lectures, which 
were given in the Michaelmas term in 1684 under 
the title De Motu Corporum. He also sent Halley 
the promised calculations. Halley, realising the 
importance of the work, persuaded Newton to send 
an abstract to the Royal Society, so that his 
priority of discovery would be secured. This 
Newton did, in the form of a tract entitled De Motu, 
which was transcribed in the Register of the Society. 
It was rescued from oblivion in the Register by 
Rigaud, who, in 1838, published it in the appendix 
to his Historical Essay on the First Publication of 
Sir Isaac Newton’s ** Principia.” 

Newton was now persuaded to a course which was 
repugnant to him, i.e., to write a book and run 
the risk associated with too close an acquaintance 
with that “litigious lady,” natural philosophy. 
He was by now 42 years of age and about to 
begin the two most strenuous years of his hfe. 
By Easter, 1685, Book I of what was to become 
the Philosophiae Naturalis Principia Mathematica 
had been written as an expansion of the lectures 
De Motu. Earlier in this year, probably, he dis- 
covered the beautiful theorem that the attraction 
of two spheres was exactly equivalent to that of the 
same masses concentratea at their centres and so 
removed the last uncertainty involved in consider- 
ing gravity as extending to the moon. During the 
summer, Book II was finished in rough draft. 
Book III, dealing with the application of the prin- 
ciple of gravitation to the observed planetary and 
celestial phenomena, was more difficult. It is 
probable that he did not at first foresee the magni- 
tude of the task he had imposed on himself. It 
was not merely a case of re-editing or correcting 
existing knowledge. It was a work of pure crea- 
tion from start to finish, from the definitions and 
laws of motion to the explanation of the motion of 
comets. Even the mathematics required for it 
was invented by the author himself and first pub- 
lished to the world in it. 

Finally, on April 16, 1686, Halley, during the 
reading of a discourse of his own concerning gravity 
and its properties, announced to the Royal Society 
that “Mr. Isaac Newton has an incomparable 
treatise on motion almost ready for the press,”’ and 
that the law of the inverse square “ is the principle 
on which Mr. Newton has made out all the pheno- 
| mena of the celestial motions so easily and naturally 
| that its truth is past dispute.” On April 28, the 
manuscript of Book I, De Motu Corporum, of the 
Principia, was presented to the Society. Its import- 
ance was recognised immediately, and Halley was 








Io 


asked to report to the Council on the matter of 
printing it. On May 19, the Society resolved ‘* that 
Mr. Newton’s work should be printed forthwith, in 
quarto.’ Difficulty in meeting the cost seems to 
have prevented any action being taken on this 
resolution, as the Society had depleted its funds by 
printing an expensive work on fishes. 
June 2, the Society resolved ‘* that Mr. Halley under- 
take the business of looking after it and printing it 
at his own charge,’ which he engaged to do, although 
he was by no means a rich man. 

Prior to its publication a discordant note was 
struck by Hooke, who claimed that Newton had the 
idea of the inverse square law from him. This 
suggestion nearly led to Newton suppressing Book 
Ill, De Systemate Mundi, but Halley’s good sense 
smoothed over the difficulty. Newton inserted a 
statement that the inverse square law had been 
deduced from Kepler's third law by himself and 
also independently by Wren, Hooke and Halley. 
On July 6, 1686, the imprimatur, or licence to print 
the work, in the name of the Royal Society was given 
by the president, Mr. Samuel Pepys. 

Book II, De Motu Corporum, reached the Royal 
Society in March, 1687, and Book III, De Mundi 
Systemate, in April of the same year. Finally, in 
July, 1687, the Principia appeared in one small 
quarto volume of 500 pages, bound in calf, and was 
sold at 10s. to 12s. a copy. Rather to the surprise 
of Halley, the edition sold quickly and by 1691 it 
was difficult to obtain a copy. At least one student 
copied out the whole work rather than pay an 
unreasonable price for it. It is probable, therefore, 
that Halley did not lose any money through his 
disinterestedness. 

The manuscript of the Principia, without the 
preface or diagrams, bound in one volume, is now 
in the possession of the Royal Society. It was 
probably written out by his amanuensis, but the 
additions and alterations are in Newton’s hand. 
The manuscript of the tract De Motu is in the same 
handwriting and is now in the University Library, 
Cambridge. It is quite impossible to give briefly an 
adequate impression of Newton’s achievements in 
the Principia in non-technical language. Perhaps 
the following extract from an anonymous review, 
probably by Halley, in the Philosophical Trans- 
actions for 1687, is as good as can be done. 

** This incomparable author,” he writes, ‘* having 
at length been prevailed on to appear in public, has 
in this treatise given a most notable instance of the 
extent of the powers of the mind; and has at once 
shown what are the principles of natural philosophy, 
and so far derived from them their consequences, 
that he seems to have exhausted his argument, and 
left little to be done by those who shall succeed him. 
His great skill in the old and new geometry, assisted 
by his improvements of the latter (I mean his 
method of infinite series), has enabled him to master 
those problems, which for their difficulty would still 
have lain unsolved, had one less qualified than 
himself attempted them. 

‘** This treatise is divided into three books, whereof 
the first two are entitled de Motu Corporum, the 
third de Systemate Mundi. The first begins with 
definitions of the terms made use of, and distin- 
guishes time, space, place and motion, into absolute 
and relative . .. showing the necessity of such 
distinction. To these definitions are subjoined the 
laws of motion, with several corollaries from 
them 

‘“These necessary praecognita being delivered, 
our author proceeds to consider curves generated 
by the composition of a direct impressed motion 
with a gravitation or tendency towards a centre ; 
and shows how from the curve described to find the 
law of the decrease or increase of the tendency or 
centripetal force as he calls it from the centre . 

If [the curve is] any of the conic sections about 
the focus then he demonstrates that the centripetal 
force or tendency towards that focus is in all places 
reciprocally as the square of the distance from it ; 
and that according to the velocity of the impressed 
motion, the curve described is an hyperbola ; if the 
body moved be swift to a certain degree, then a 
parabola ; if slower an ellipse or circle in one case.” 

After dealing with Book I, Halley deals with 
Book II, which is concerned with motion in a 
medium. Newton here shows that the 


resisting 


Thus, on | 


ENGINEERING. 


theory of vortices is entirely unable to account for 
the observed motions of the planets and their 
satellites. Finally, of the last book Halley writes :— 

“ The third and last book is entitled de Systemate 
Mundi, wherein the demonstrations of the two 
former books are applied to the explication of the 
principal phenomena of nature; here the verity 
of the hypothesis of Kepler is demonstrated ; and a 
full resolution given of all the difficulties that occur 
in the astronomical science; they being nothing 
else but the necessary consequences of the sun, 
earth, moon and planets, having all of them a 
gravitation or tendency towards their centre pro- 
portional to the quantity of matter in each of them 
and whose force abates in duplicate proportion of 
the distance reciprocally. Here likewise are indu- 
bitably solved the appearances of the tides, and the 
spheroidal figure of the earth and Jupiter deter- 
mined, from which the precession of the equinoxes 
is made out Lastly, a general method is laid 
down to determine the trajectories of comets which, 
says our author, may be elliptical and that after long 
periods comets may return again. 

“The whole book is interspersed with lemmas of 
general use in geometry and it may be justly said 
that so many and so valuable philosophical truths, 
as are herein discovered and put past dispute, were 
never yet owing to the capacity and industry of 
any one man whatever.” 

Although the Principia was bought, it was not 
understood. Indeed, there could have been few 
who were capable of understanding it. It was 
severely geometrical in treatment, Newton being 
of opinion that the geometrical method was more 
elegant than the analytical one. 
that he established many of his results by the 
analytical method first and then gave them a 
geometrical form. That he realised the difficulties 
of his readers is apparent, as, in the beginning of 
the third book, he states that he “had indeed 
composed the third book in a popular method that 
it might be read by many but afterwards 
chose to reduce the substance of that book into the 
form of propositions which should be read by those 
only who had made themselves masters of the 
principles established in the preceding books. Not 
that | would advise anyone to the previous study 
of every proposition of those books. For they 
abound with such as might cost too much time, 
even to readers of good mathematical learning.” 

Twenty-six years later, in 1713, a second edition 
of the Principia was published. Its production 
was due to Bentley, the Master of Trinity, who at 
first intended to edit it. As he found it beyond 
him, he persuaded Newton to undertake the revision 
with the assistance of Roger Cotes, the young 
Plumian Professor of Astronomy at Cambridge. 
Cotes took the revision very seriously and was 
responsible for many corrections, some of which 
forced Newton to re-perform a number of experi- 
ments. Newton’s idea of revision consisted merely 
of the incorporation of the marginal notes which 
he had written on his own copy. He told Cotes 
that he need not examine anew all the calculations, 
since “such errors as do not depend on wrong 
reasoning can be of no consequence and may be 
corrected by the reader.”’ The principal new matter 
introduced was in elaboration of the theory of the 
moon. The revision began in 1709, when the con- 
troversy between Newton and Leibniz on the inven- 
tion of the calculus was at its height. The Conti- 
nental philosophers supported Leibniz, and so, as 
rumours of a new edition arose, they attacked the 
Newtonian philosophy. As they could not find 
errors in the mathematics, they attacked Newton’s 
claim that his philosophy was superior to that of 
Descartes since it involved no hypothesis of occult 
causes, such as vortices. They argued that Newton 
held that action at distance an essential 
property of matter, and that the general tenor of 
his work was impious, if not atheistic. 


a was 


Bentley and Cotes were afraid that these charges 
would reduée the sales of the Principia, so Cotes 
wrote a 16-page preface, attacking the Cartesian 
philosophy and defending Newton from the charge 
of introducing occult causes. Newton was also 
persuaded to add a general scholium at the end, | 
outlining his scientific and religious philosophy in 
so far as it was affected by his theory of gravitation | 
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and planetary motion. The first edition of th 
Principia had ended abruptly as if the author had 
suddenly decided to stop without any particula: 
reason. Seven hundred and fifty copies wer 
printed, of which 250 were sent to France and 
Holland at a reduced price. It sold in England 
in boards, at 15s. a copy, and up to a guinea bound 
in calf. Bentley bore all the expenses of publication 
and received all the profits, while Cotes received 
12 complimentary Knowing Newton’ 
generosity at all times, it is probable that Cote: 
declined to accept any other reward than th: 
honour of editing the Principia. 


copies. 


A third edition was published in 1726, just a 
year before Newton’s death. It had been it 
preparation three years and was edited by Dr. Henry 
Pemberton. There are only minor alterations in 
this edition. The most significant alteration was 
the omission of Leibniz’ name from a scholium in 
the lemma on fluxions. In the two previous editions, 
Leibniz had been mentioned in a way which implied 
that Newton admitted that he had invented th: 
calculus independently. Newton seems in his last 
years to have inclined to the view that Leibniz 
was not an independent discoverer. As the refer 
ence had stood so long, and Leibniz was already 
dead, no useful purpose was accomplished by this 
act, particularly as reprints of this third edition 
call attention to the alteration. 

Pemberton received 2001. from Newton for his 
preparation of the third edition. He is also reputed 
to have received 3,0001. for his work, A View of 
Sir Isaac Newton’s Philosophy. This, which it had 
been intended to publish in Newton's lifetime, was 
published by subscription—the subscribers men- 
tioned amounting to over 2,000, among whom were 
many peers of the realm, most of the bishops, 
members of the diplomatic services, and many other 
notables, including Alexander Pope and Edward 
Gibbon. It was a remarkable contemporary tribute 
to the esteem in which Newton was held by the 
nation that a scientific work of this kind should 
have such a large circulation. Newton, it seems, 
received nothing from the sale of his works and 
must have been considerably out of pocket over them. 

An English translation by Andrew Motte appeared 
in 1729. Motte’s translation, rendered into modern 
English, was republished in 1934 by the University 
of California Press. The only contemporary foreign 
translation was the French one published in 1759 
as Principes Mathématiques de la Philosophie 
Naturelle by Madame la Marquise du Chastellet, 
Voltaire’s brilliant mistress. Newton is not men- 
tioned in the title. The preface states that the 
translator has not feared to make alterations “ 
that Newton will be found more intelligible in this 
translation than in the original or even the English 
translation.” She made it at the instance of 
Voltaire, who did much to introduce the Newtonian 
philosophy into France in his Eléments de la Philo- 
sophie de Newton, published in 1738, and which, 
in a later edition, mentions the story of the falling 
apple. He had this story during his stay in London, 
from 1726 to 1729, from Newton's niece. 

A collected edition of Newton’s works was 
published at Lausanne and Geneva in 1744 in three 
volumes. Another was edited by Samuel Horsley, 
Bishop of Rochester, and was published in five 
volumes in London from 1779 to 1785. Neither of 
these is a complete edition of Newton’s works in 
any sense. Whereas the Italian, Dutch and French 
nations have honoured Galileo, Huygens and Fresnel 
by publishing at the national expense magnificent 
editions of the works of their most distinguished 
natural philosophers, England, claiming the most 
distinguished of them all, has published no edition 
of his works worthy to be compared -with them. It 
is to be hoped that some day, as a result of the 
collaboration of a generous nation with the learned 
society which, for financial reasons, was unfortun- 
ately unable to publish the Principia, we shall! have 
an edition worthy of the great work which began in 
the plague years, when Newton first thought of 
gravity as extending to the orb of the moon. 

For much of the bibliographical information given 
above, the writer is indebted to H. Zeitlinger’s 
Bibliography of Newton in Isaac Newton, 1642-1727, 
a Memorial Volume, edited by W. J. Greenstreet, 
London, 1927. 
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THE EXTREME PROPERTIES 
OF MATTER.* 


By Sir Cuarves G. Darwin, K.B.E., F.R.S. 


Ir is not easy to choose a short title which conveys 
clearly the subject that I propose to discuss, so I had 
better begin by explaining what this rather cryptic 
name means. I remember, during the last war, 
reading a “spy” story which from beginning to end 
had little merit, but contained one gem of purest ray 
serene. This was a conspiracy to steal a priceless 
military secret, the plan for making a gas with three 
times the lifting power of hydrogen! I dare say many 
unsophisticated readers swallowed this as no worse 
than any of the author's other flights of imagination, 
but, since hydrogen already gives 93 per cent. of the 
lift that could be obtained from a vacuum, it was rather 
hard to feel that the spy was really earning his pay 
when he got away with the*plan. The point of this 
rather trivial example is that physical science can now 
assign with confidence many limitations on the pro- 
perties of matter, so that, just as we could always 
say with certainty that we could not possibly get a 
gas to lift a balloon that would be more than 7 per cent. 
better than hydrogen, so we now know a great many 
other absolute limitations to which matter is subject. 
I have thought that it would be in consonance with the 
general purpose of the James Forrest Lectures if I took 
a number of the more practically interesting properties 
of matter, and attempted to describe what the extreme 
values might be, beyond which we could never hope 
to go. I can, of course, only discuss a few, and my 
selection includes the mechanical properties of solids, 
liquids, and gases, and some of their electric and 
magnetic properties. 

It may appear to be a foolhardy ambition to pre- 
sume to lay down such limitations, and you may be 
feeling that my prediction could be easily upset by the 
discovery of some new substance. It would have been 
presumptuous to do so 40 years ago, but with the dis- 
covery of atomic number, about 1912, we can now 


say that there is no room for any new kinds of matter. | 


To each chemical element can be assigned a number, 
for example, hydrogen 1, iron 26, etc., representing the 
number of electrons necessary in order exactly to 
neutralise the intense positive charge of the nucleus 
of its atoms. * Every substance known fits exactly 
into this list, which ranges from | to 92 (hydrogen to 
uranium), and the converse is nearly true in that, 
corresponding to every number, there is a known ele- 
ment. Even at first there were only a few gaps, and 
by the help of the principle of atomic number these 
have mostly since been filled; for example, at first 
72 was vacant, but Bohr predicted that it ought to 
be chemically rather like 40, which is zirconium, and 
a search soon discovered the new element, hafnium. 
There are still one or two gaps, but we can confidently 
say that if the elements exist they are very rare, and 
so of little practical importance, and furthermore, that 
their general properties can be foreseen from chemical 
theory with considerable confidence. Beyond uranium 
there are two more, which have been observed in minute 
quantities at 93 and 94, and that completes the list. 
In addition to these elements, there are a few other 


particles of a different kind, chief among which is the | 


electron, which, I may remind you, is a very light and 
all-pervading negatively charged particle. In addition, 
there are certain rather newly discovered particles, 
the neutron, the positron, and others, which are in- 
tensely interesting, but which will not concern us, 
since, loosely speaking, they come into evidence only 
temporarily and refuse to “stay put.” That is the 
whole list. We may confidently say that, apart, 
perhaps, from these transient particles, we have all 
the cards of the pack, and that no one will produce 
a joker from his sleeve. The only new discoveries 
that can be made will be made, not by producing new 
cards, but only by forming new combinations of the 
known ones. 

The Characteristics of the Solid State-—My first 
subject will be the one most interesting to engineers, 
the haracteristics of the solid state. Unfortunately, it 
is the most difficult subject of all, and there is no 
doctrine about it really act epted by everyone, so that 
what I shall say is partly controversial. Still more 
unfortunately, it is not a subject in which I have any 
right to speak with authority, and the activities of 
recent times have left me little opportunity for following 
the work closely. Therefore you must not take my 


remarks to be guaranteed against error, but I have 
thought that it would be more interesting to give 


speculative views than to show such caution that, 
while everything would have been certainly true, it 
would equally certainly have been extremely dull. 

We know a good deal by now about the forces which 
at between atoms. There are several rather different 
types of force which occur in various types of solids, 





* The 49th James Forrest Lecture, delivered at a 
Institution of Civil Engineers, 
12, 1943. Abridged. 
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}and the type which concerns us here is the metallic 


| one, since, in considering the strength of materials 
| we obviously turn first to the metals. The basic 
| structure of a metal is a crystal, usually of one of the 
| simplest and most symmetrical classes. In this crystal 


the atoms have each set free one or more electrons, | 


and these wander about freely as a sort of cloud. This 
cloud of negative electricity acts as a sort of cement 
holding together the positively charged atoms. In 
addition, these atoms exert forces on one another, 
partly of the repulsive electric type that would be 
expected, but also others of a kind, the principle of 
which is to be mastered only by going rather deeply 
into quantum theory. The behaviour of these forces 
can be imitated by thinking of atoms as exerting attrac- 
tions or repulsions on one another, but these forces 
need no longer conform rigorously to the pure electric 
type. The only character of them that I need at the 
moment is that they are not to vary violently with the 
distance ; that is to say, if, in equilibrium, one of the 
forces between two adjacent atoms is so and so, then, 
if they are displaced to a distance not greater, say, 
than 20 per cent., this force will not have altered by 
more than, say, a factor of 2. 

Let us now examine what we should expect for the 
strength of a crystal based on this model. Consider, 
as the most characteristic thing in a solid, its 
shearing strength. Fig. 1 shows two rows of atoms, 
each of which is intended to represent a whole sheet of 
atoms standing out at right angles to the paper. The 
sheets are held together by their mutual atomic forces, 
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together with those coming from the atoms in the sheets 
above A and below B, which are not shown. In the 
unstressed condition, the atoms of A and B are supposed 
to be exactly opposite one another, but this is un- 
essential to the argument; the first atom of A would 
therefore be at the point L. Now impose a small shear 
by displacing the whole sheet A, and all above it, a 
little to the right. A force will at once come into play 
resisting this displacement, and we can tell what this 
force is by our knowledge of the shear modulus. Wecan 
conveniently represent what happens by making a 
diagram, Fig. 2, in which the stress is plotted against 
the displacement of the sheet of atoms A, and the shear 
modulus gives the direction of the tangent at L. As to 
what happens farther on, we cannot be sure, but we 
do know that, if the A sheet is bodily transplanted one 
atom’s length along to M, the force will vanish again, 
and round this point the curve will repeat itself. More- 
over, half-way between there must be another point 
of equilibrium, and this must be unstable, because it 
lies between two points of stable equilibrium. This 
will be represented by the point N and a tangent sloping 
the other way. We do not know how to complete 
this curve, but we can make very useful conjectures 
From all reasonable assumptions About the 
atomic forces being continuously variable with the 
distance between the atoms, we may say that the 
curve should have’a reasonably smooth form. The 
simplest one to take is a sine curve, so we will adopt 
that. We know the slope at L, and the position of N, 
and from these it is elementary to calculate the height 
to which the curve rises at the point P, one-quarter 
way along from 0 to M. This will give the maximum 
stress that the metal can stand without yielding. An 


about it. 


. . x 
|elementary calculation shows that this stress is = 
: an 


| where G denotes the shear modulus. For a good steel, 
| the value of G is about 6,000 tons per sq. in., and this 
suggests a shear strength of about 1,000 tons per sq. 
in., in contrast to 10 tons per sq. in., which is roughly 
| the actual value. 

| Thus the answer is something like one hundred times 
| greater than the value actually found, and we have to 
| examine it critically. As it has been an entirely arbi- 
| trary assumption that the curve is a sine curve, we 
will change this to see if we can get a lower value in 
any reasonable manner. Obviously, it is possible to 
round the curve off quite perceptibly, but a little 
consideration shows that nothing can be done to cut 
it down one hundred-fold, since this would mean that 
a very slight displacement of the sheet A would have 
to cause the atomic forces to drop violently to zero. 
This is not a reasonable assumption in any way, if 
only because those forces are a balance of attractions 
and repulsions, and to get a sudden upset of the almost 
discontinuous kind that is demanded between these 
forces would call for exceedingly unnatural laws of 
force. It is possible that a better knowledge of the 
atomic forces might give a more precise shape to the 
curve, and might lower its top slightly, but it could 
not do so to any large extent, and might even raise it 





: G ‘ 
instead ; so I shall adopt = as the theoretical extreme 
oT 


limit, and should certainly be surprised if it were 
wrong by a factor of 2. 
The argument I have given suggests that a crystal 
| of a metal ought to be very much stronger than it is ; 
| roughly, it ought to be possible, without breaking, to 
shear a cube until it formed a parallelogram with 
angles given by the slope of O P in Fig. 1, that is to 
say, more than 10 deg. off the right angle. This is 
completely contrary to the facts, for, when a single 
large crystal is made of a pure metal, it is found to be 
| as soft as putty. This difficulty has been much con- 
| sidered, and I may refer to work of G. I. Taylor, who 
| attributed the hardness that working gives the metal 
| to “‘ centres of dislocation,” that is, to imperfections in 
| the ordering of the crystal, an effect which is practically 
| universal in crystals. It would be out of place to go 
| into his theory, but it confirms the point that, to get 
| a strong piece of metal, one must have small crystals in 
it, not large ones. If one examined the experimental 
facts without recourse to theory, one would conclude 
| that it is the irregular junctions between crystals that 
make its strength, and that the metal is a sort of foam 
of these irregularities, containing in its bubbles the 
putty-like crystals. But this is not a possible view, 
since we have to face the difficulty that those bubbles 
| ought to be much stronger, by our previous argument, 
|than the foam material between them. Moreover, 
there is an even greater difficulty in accepting such a 
view, because we know, at least roughly, the magni- 
tudes of the atomic forces, and from them we can 
calculate what the shear modulus should be, and the 
answer comes out about right. Thus the crystals ought 
to be much stronger than the intercrystalline irregu- 
larities ; and yet the more of these irregularities there 
| are the stronger the metal becomes. We seem to be 
in the paradoxical position that a chain is strengthened 
| by multiplying the number of its weakest links ! 
| Some recent ideas of Bragg and others have done 
much to clear up the situation. In the model I took 
of the sheared crystal, I imagined the atoms on each 
| sheet rigidly held together in relatively fixed positions. 
In fact, however, they are not fixed, since temperature 
dictates that atoms can never be at rest. Each atom 
is oscillating all the time in an irregular manner about 
| its average position, and this makes possible a readjust- 
|ment among the atoms, without calling into play the 
| strong stresses which would arise if the whole sheet 
| had to be displaced like a rigid body. Consider the 
matter in more detail. A piece of metal is now to be 
regarded as composed of a large number of small 
crystals, all differently oriented and held together by 
a cement of irregularly placed atoms. When one of 
the blocks of crystal, several layers thick, is sheared 
a little, the displacements of the atoms (more strictly, 
now, of the average positions of the atoms) will call 
into play reactive forees which provide the shearing 
stress. But if the shear is made larger a new possibility 
occurs, which is that a slip should occur between the 
two rows. On account of the heat motions of the 
atoms, this may now occur without calling into play 
the violent reactions that our previous argument sug- 
gested; and, to decide whether it will occur or not, 
we adopt the obvious criterion of energy, that is to 
say, if the strain energy of the slipped crystal is less 
\than that of the unslipped, then slipping will occur. 
This is illustrated in Fig. 3, where the form B will 
have much less energy than A. 

The result of this argument is to explain why large 
|metal srystals are so much softer than small, for a 
| shear of one-half the atomic distance, measured across 
| the whole width of the crystal, suffices to produce slip, 
| and for a thick crystal this is only a very small shearing 
| strain. There is much else in Bragg’s work beyond 
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this which I shall not mention, but we can see how it 
satisfies the two important conditions ; firstly, that it 
is the crystals themselves that dictate the value of the 
elastic modulus, and, secondly, that it is the reduction 
in size of the crystals that explains the strength of the 
metal. The question then arises, whether we can use 
this theory to reduce the extreme limitation we have 
derived for the strength of the metal. Evidently, the 
smaller the crystals, the stronger the metal should be, 
but to what limit may For example, if we 
could think of crystals only two layers thick, we should 
be back at the earlier argument; but such a supposi- 
tion would signify that nearly all the metal was com- 
posed of the irregular arrangements between crystals. 
An irregular arrangement of atoms of this kind is very 
like a liquid or a glass, and is very intractable to mathe- 
matical treatment, so that it is difficult to say what 
would happen from the atomic point of view. We 
may, however, be fairly sure that there would be some 
tendency to recrystallisation, a sort of self-annealing, 
which would give rise to crystals up to a certain size, 
because we know that the process of annealing does 
tend to build up large crystals, and this tells us that 
the crystalline form has less energy than the glass form. 
In this general connection, I would draw your attention 
to the remarkable observations made some years ago 
by A. A. Griffiths, who found that a thin fibre of glass, 
when newly made, had a greatly enhanced strength. 
The value obtained was quite near that which would 
be indicated from the shear modulus as in Fig. 2, and 
this is most interesting as a confirmation of my general 
argument. With the lapse of time, the fibre lost its 
excessive strength, presumably on account of recrystal- 
lisation. Until we can know how far a similar recrystal- 
lisation can be permanently prevented in a metal, we 
cannot further reduce the extreme value we have arrived 
at for its strength. 

As a general conclusion for the extreme limit of 
strength we may ever hope to attain, I therefore con- 


of 


we go ? 


l 
clude that it is certain we cannot get beyond = 
7T 


the shear modulus, and that it is most unlikely we can 
get beyond, say, one-tenth of this—which would corre- 
spond to having crystals about 10 atoms thick and 
to the rather unwarranted assumption that the irregular 
junctions would not provide a closer limitation. Since 
I cannot suggest any exact values for these further 
effects, I am going to play for safety, and take as the 
ultimate strength the value This is about one 


hundred times as strong as existing materials. 


(To be continued.) 
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DOUBLE-ENDED BROACHING 
MACHINE. 


Tue double-ended broaching machine illustrated on 
this and the opposite pages, has been developed by 
Messrs. Hopkinsons, Limited, Huddersfield, after 
extensive practical experience, and presents a num- 
ber of points of unusual interest. Among these is 
the fact that a broaching operation can be carried 
out at one end of the machine, while the operator 
is unloading a finished part and reloading a fresh 
one at the other end, thus giving increased produc- 
tion. Both ends of the machine may engaged 
on the same class of work simultaneously or different 
parts may be dealt with at each end as may be re- 
quired. The bed, will be evident from Fig. 1, 
consists of a central column surmounted by an enclosed 
gearbox and a pair of cantilever arms carrying the 
and work. The tool holders are secured to 
each end of a single screwed spindle, which is caused 
to reciprocate so that one tool is approa hing one 
workpiece while the other tool is receding from a second 
piece. The machine is driven by a 2}-h.p. motor 
mounted on the back of the column, with facilities for 
belt tensioning; the first transmission is by means 
of four V belts and, thereafter, through spindle change- 
speed and reversing gears. Control is effected by a 
push-button on the front of the column, which actuates 
a contactor starter inside the column, and by toggle 
switches at each broaching position. The switches and 
starter are wired in series, so that it is impossible to 
start the machine at one end while adjustments are 
being made at the other. All the switchgear is enclosed 
and completely protected from the cutting lubricant 
and dirt. Thermal overload coils are included and can 
be re-set by operating a second push-button. 

The gearbox is formed with an oi] bath in which the 
gears run, and an oil-level window is provided. This 
can be distinguished above the speed-change control 
lever seen, near the top of the column in Fig. 1. All 
the shafts are mounted in ball bearings. The spindle 
is 1}? in. in diameter and is screwed with a two-start 
square thread. The maximum broaching load is 5 tons. 
The tool holders are of the quick-acting type and 
accommodate adapter bushes to suit the various 
diameters of broach shanks in use. Adapter plates for 
the work holders are fitted at the end of each cantilever 
arm, and are adjustable vertically. The cutting 
lubricant is supplied by a gear pump driven by a 
single V belt from the motor and carried on a post 
attached to the column base, which is formed with an 
internal reservoir. The lubricant is only delivered to 
that end of the machine at which broaching is being 
done. When the spindle is reversed to withdraw that 
tool and to start the tool at the opposite end on its 
cutting stroke, the lubricant supply is automatically 
changed over. The used lubricant returns through an 
arrangement of trays, filters and pipes to the reservoir 
for recirculation. The reservoir is easily accessible for | 
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cleaning purposes. Parts other than the gearbox ar 
lubricated by grease gun. It will be seen from Fig. | 
that loss of the cutting lubricant is effectively guarded 
against, and that both the main and pump driving 
belts are provided with adequate guards. 

The broach-reciprocating gear of considerable 
interest. It is illustrated separately in the externa 
view, Fig. 2, but its operation will be most readily 
}understood by reference to the sectional drawings. 
Figs. 3 and 4, on the opposite page The broach 
spindle, seen at the bottom of Fig. 2, and at ain Figs 
3 and 4, although not rotate, but 
traversed in an axial direction by a nut 6, the direction 
of rotation of which is periodically reversed to give 
the required reciprocating motion. The driving shaft, 
which imparts intermittent motion to the nut through 
an ingenious arrangement of gears, does not reverse. 
and need not be stopped as long as a supply of work is 
forthcoming. The driving shaft is seen at the top of 
Fig. 2, and is indicated at ¢ in Figs. 3 and 4. The 
handwheel, seen at d in Fig. 3, is keyed to the shaft 
and is provided for setting purposes only, the shaft 
being driven by the four-grooved V pulley e. The 
shaft has six splines at the end remote from the pulley 
and carries at this part a triple toothed pinion f, with 
three different diameters of pitch circle. It will be 
obvious that the speed of the spindle can be varied 
by sliding the pinion f along the shaft to mesh with 
one of three gear wheels, of different diameters, on 
the intermediate shaft g. The sliding mechanism 
seen at.the bottom of Fig. 4. It consists of a yoke 
embracing the pinion and formed with a rack under 
its supporting shaft. A pinion meshing with the rack 
is turned into one of three positions by the crank- 
handled lever seen in front of the gearbox in Fig. | 
The three positions give broaching speeds of 26} in.. 
54 in., and 71 in. per minute, respectively. 

Referring again to Fig. 3, it will be seen that the 
intermediate shaft g carries, in addition to the three 
speed-change gears, a wide pinion A and a narrow 
pinion i, the latter meshing with a pinion ). 
indicated by chain-dotted lines in Figs. 3 and 4, but 
being more clearly shown to the right in Fig. 2. The 
pinion j is merely an idler inserted in the gear train in 
order to give to the final gears the opposite direction 
of rotation from that of pinion A. These final gears. 
as will be seen in Fig. 3, are part of the nut assembly 
and consist of the wheels & and Il, driven by the idler ). 
and wheels m and n, driven by the pinion h. The nut > 
| rotates in a sleeve o at each end of the gearbox and the 
thrust on it is taken by ball bearings as shown. It is 
of phosphor-bronze and is provided with a pair of 
teeth, p and q, extending round rather more than half 
the circumference of the nut flanges, as shown in Fig. 4. 
These teeth are inserted in the flanges and rigidly 
attached to them, this construction being adopted so 
that adjustment and replacement can be easily effected. 
Although the teeth are apparently in line in Fig. 3, 
they are not actually so, as can be inferred from Fig. 2. 
Only the tooth p is visible in Fig. 4, which is a section 
| through the centre of the nut looking towards gear 
| wheels k and 1, except, of course, for the pinion f, on 
the driving shaft, this pinion not being in the same 
plane. 

The teeth on the nut flanges engage with pawls 
r and s, Fig. 3, which are attached respectively to 
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| and disengagement of the two pawls takes place auto- 
matically, and there is a period at the end of each 
| single stroke when both pawls are disengaged together, 
this period of “ dwell” safeguarding the mechanism 
as well as facilitating the loading of fresh work. The 
timing of the engaging and disengaging motions is 
such that that simultaneous engagement of the pawls 
cannot take place and the reciprocating movement of 
the spindle is effected smoothly, as long as the motor 
is running, over the full stroke of 24 in. 

It will be clear that the double-ended broaching 
machine is both a novel and ingenious machine too] and 
is a definite contribution towards increased production 
| in broaching. The’ data quoted, of course, refer only 
|to the particular standard machine described and 
| illustrated ; no doubt machines of other capacities will 
eventually 'be constructed. The standard machine can 
be equipped to run on direct or alternating current at 
the acuns voltages. The floor space occupied is 
10 ft. 2 in. by 2 ft. 2 in. > 


| 
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COLLIERY TRANSPORT CARS. 


As a coal mine is developed the working faces inevit- 
| ably recede to a considerable distance from the bottom 
of the shaft and, in consequence, much time is expended 

by the men in reaching them. It is now standard 
practice in numerous collieries to run trains of ** man- 
| riding ” cars from the shaft to conveniently placed 
dispersal points. In the Wearmouth Colliery, Co. 
| Durham, pit trains consisting of a contro] car hauling 
12 passenger cars are operated. A typical train was 
| recently supplied to the colliery by Messrs. “* Wilson’s ” 
| Forge (1929), Limited, Bishop Auckland, Co. Durham, 
| which firm, it is interesting to note, in spite of the 
| recent date forming part of its title, is now in its cen- 
tenary year. Each train carries a driver and 50 men, 
and the total loaded weight of each car is approximately 
| 17 ewts. The overall length is 6 ft. 74 in., a dimension 
| designed to enable the cars to be loaded into the pit 
| cage with the minimum amount of dismantling. Both 
the weight and length given above refer to the contro] 
| car as well as to the passenger cars. The motive power 
| is derived from the mine haulage rope used for the 
ordinary tubs. 

The car underframes and bodies are of substantial 
timber on angle iron framing. They are enclosed on 
| one side and at both ends to a height sufficient to pro- 
| tect the men, of whom four are seated on longitudinal 
| sprung seats with their backs to the enclosed side so 
that they face the running board on the open side. 
| The platform is 3 ft. wide and the overall width is 
|3ft.9in. The height above the ground is 18in. The 
|control car seats only two passengers, its front part 
| being provided with a driver’s seat and screen and with 
| two pillars carrying contro] handwheels. One of these 
handwheels actuates the cable gripping and releasing 
mechanism, while the other controls the brakes on all 
| four of the wheels of the car. All the cars are four- 
| wheeled and the rail gauge is 2 ft. 54 in. The cars are 
| coupled by double links of 3 in. by } in. bar with pins 
nie | 1} in. in diameter. Safety chains are fitted in addition. 

| The axles are made of mild steel 2 in. square in cross 

section and rigidly secured to the longitudinal members 

| of the underframe. The axles are turned down at the 

}ends to 1} in. in diameter, the wheels running freely 

/on them, so that a differential effect is obtained when 

| rounding curves. The wheels are, of course, flanged 

'and are 12 in. in diameter on the tread. They are of 

cast steel with large hubs and six spokes. The hubs 
are bored to 3} in. in diameter to take the outer races 
of a pair of Timken tapered-roller bearings. The inner 
races on the axle are secured by a castellated nut with 
a washer and split pin. The hub is fitted on the out- 


| 





il 











(7986.c) 


flanged sleeves ¢ and u rotating freely on sleeves 0. The 
contour of the flange of the sleeve is shown at tin Fig. 
in which view the spring-loaded pawl r is also shown. | 
The pawls are T-ended, as will be clear from Fig. 2 

teferring again to Fig. 3, it will be seen that the gear 
wheel k is keyed to the sleeve ¢ and rotates in the direc- 

tion of the arrow. This gear wheel meshes with the 
idler j, as also does the gear wheel /, which rotates 
freely round the sleeve ¢; but, although both the wheels 
k and | have the same diameter of pitch circle, wheel 1 
has one tooth less than wheel k. This does not affect 
the meshing of wheel | with the idler since the difference 
of pitch is trifling, but it obviously causes this wheel to 
rotate at a slightly faster rate than wheel &, the result 
being that the former “ creeps ”’ relatively to the latter. 
The wheel / is provided with a circular flange which acts 
as a cam for the pawl and is provided with a projection 
r, the function of which is to lift the pawl at a certain 
point in the cycle. The other train of gears is similar 
to that described above, that is, wheel » is keyed to 
sleeve u and wheel m rotates freely round that sleeve 
and has a cam surface with a projection w. Wheels m 


evident from Fig. 


of course, 
clockwise direction, 


in Fig. 4, pawl s ( 





and » both rotate in the direction of the arrow marked 


, on them, and, as before, 
4, | higher speed than does wheel n. 

To understand the operation of the 
| must now be made to Fig. 4. The iain train from | enclosure and lubrication is an important factor in the 
| the shaft ¢ to the wheels & and J can be readily followed | running of cars in mines and collieries where both 
if it is borne in mind that the pinion i does not mesh | abrasive dust and water are usually present. 

with them as it appears to do. 
various wheels rotate in different planes, as will be | 
3, and it will be understood from | 


Fig. 
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wheel m rotates at a slightly | 


Actually, 


Fig. 4 that the final drive is given by the idler j. 
this view, it must be imagined that wheels k and /, and, | School for Instrument Making and Horology, conducted 
the sleeve ¢, are all rotating in a counter- | by the Northampton Polytechnic, 
as indicated by the arrow, 
the pawl r, resting on the circular periphery of the cam | English and simple geometrical and technical drawing. 
is engaged with the tooth p of the but 6, which is, in| The duration of the course provided is three years and 
consequence, also rotated and the spindle is traversed. the next school year starts on Monday, May 3. 
Later, the projection v overtakes the pawl, 
the relative creep of 1 over k, 
the pawl so the nut is no longer affected. 
understood that while pawl r is engaged, as shown | Forms of application can be obtained either from the 
3) is disengaged, and the nut | Secretary, 


and in 


is free as regards the pair of wheels m and n, which, 
of course, continue to rotate. 


The alterna 





side with a cast iron dished cover and on the inside 
| with a simple grease seal. The space thus enclosed 
| is filled with an appropriate grease inserted through 
a hole drilled diagonally through the hub and normally 
| closed by a screwed plug. Particular care has been 
gears reference | | giv en to the design of the bearings, since their effective 


however, the | 





INSTRUCTION IN INSTRUMENT MAKING AND HOROLOGY. 
In|—An entrance examination for the Junior Technical 


is announced to be 


and | held on Monday, April 12. The subjects are arithmetic, 


Pupils 
due to }are admitted at 13 years to 144 years of age. Two 
doing so lifts | scholarships are offered by the Worshipful Company of 
It will be | Clockmakers and the L.C.C. offer a number of exhibitions. 


Northampton Polytechnic, St. John-street. 
London, E.C.1, or from the Headmaster of the school at 


te engagement St. Albans, Herts. 
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ANNUALS AND REFERENCE BOOKS. 


Constitution of Alloys Bibliography.—The full title 
of this valuable addition to the reference library of 
the metallurgist is the Bibliography of the Literature 
Kelating to ( onstitutional Diagrams of Alloys, but even 
this more extended version fails to do justice to the 
immense amount ot work that it represents. It has 
been compiled by Dr. J. L. Haughton, of the Depart- 
ment of Metallurgy at the National Physical Labora- 
tory, Teddington, and is No. 2 in the Monograph and 
Report Series of the Institute of Metals. It is published 
by the Institute, 4, Grosvenor-gardens, London, S.W.1, 
and the price is 3s. 6d., including postage. The basis, as 
Dr. Haughton explains in his preface, was the biblio- 


graphy which appeared in the second edition of Dr. C. H. | 


Desch’s book, Metallography, published in 1913, which 
has been expanded until it now contains more than 
5,000 references to papers, published in more than 
270 technical periodicals, in the list of which every 
metal-producing nation of any consequence is repre- 
sented. The survey covers binary, tertiary, quaternary 
and quinary alloy systems, both ferrous and non- 
ferrous, and extends to many X-ray and other studies 
ot alloys and their physical properties, which have a 
bearing upon constitution. It is intended to be used 
in conjunction with the series of abstracts published by 
the Institute of Metals, references to which are given, 
where such abstracts exist. Blank pages are provided 
at the end of the Bibliography, to enable it to be kept 
up to date pending the issue of the revised editions 
which it is proposed to bring out in due course. 

The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1943.—The 4st edition of this familiar 
reference book. although adorned with the certificate 
that it is * produced in complete conformity with the 
authorised economy standards,”’ seems to have suffered 
so little by comparison with its pre-war format as to 
provide an object lesson, to some publishers, of what 
can be done within those limitations. So far as the 
names and other details of Allied ships are concerned, 
of course, its interest is becoming almost antiquarian, 
since, in accordance with Admiralty policy, the names 
and particulars of lost ships have not been removed 
from the lists; but in other respects, the annual 
revision has been earried out with the customary 
thoroughness, and the information given about the 
organisation of the Ministry of War Transport, and the 
Allied shipping and trade Commissions now established 
in this country, has even been expanded. The acknow- 
ledgment of assistance received from the Censors, in 
enabling the particulars of the personnel of companies 
to be revised, draws attention to the fact that this 
important feature of the book has been brought up to 
date. The Directory, which is compiled under the 
direction of the editor of Shipbuilding and Shipping 
Record, is published by the Directory Publishing 
Company, Limited, 33, Tothill-street, Westminster, 
S.W.1, and is still priced at the pre-war figure of 20s. 





ACETYLENE GENERATORS.—The Ministry of Supply 
announce that firms which are at present generating their 
own acetylene should continue to do so in preference to 
changing over to dissolved acetylene in bottles. If, 
however, special circumstances appear to make it neces- 
sary for a change to be made, the facts should be 
reported to the Raw Materials Department, 6, Carlton 
House-terrace, London, 8S.W.1. 


FOREIGN WORKPEOPLE IN GERMANY.—In September 
last, there were over 5} million foreign workpeople in 
Germany, including prisoners of war. It is authorita- 
tively stated that the time is not distant when one out of 
every four industrial workers in Germany will be a 
foreigner, and the proportion is even higher in agriculture. 
It is further declared that the mobilisation of foreign 
man-power for Germany’s economic needs must be 
carried even farther. 


REGISTRATION OF STONE, SLAG AND LIME PRODUCERS. 

An Order issued by the Minister of War Transport 
provides for the registration of producers of any material 
specified in the schedule to the Control of Stone, Slag 
and Lime Order, 1941. Under the terms of the new 
Order any person who produces any scheduled material, 
or who coats any scheduled material with tar or bitumen, 
was required to send to the Minister, on or before Feb- 
ruary 1, 1943, particulars of his name and address, the 
name and situation of his works, the operations carried 
out at the works, and the number of men and women 
over 16 years of age who are employed on such opera- 
tions. On receipt of these particulars the Minister will 
issue to the producer a certificate of registration in 
respect of the works, and no producer will be allowed to 
continue operations at any works after April 1, 1943, | 
unless he holds a certificate. Copies of the Order, which | 
is entitled the Control of Stone, Slag and Lime Order, 
1942 (S.R. and O. 1942, No. 2463), may be obtained, | 
price Id., from H.M. Stationery Office or through any | 
bookseller. | 
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BRITISH STANDARD PERSONAL. 
SPECIFICATIONS. Mr. Cecil BENTHAM, M.Inst.C.E.. M.1.Mech.E., 


Tue following specifications of engineering interest | chairman of Messrs. Henry Simon, Limited, Cheadk 
have been issued by the British Standards Institution. | Heath, Stockport, has been appointed Deputy Controller 
Copies are obtainable from the Publications Depart- | General of Machine Tools, Ministry of Supply. Mr. R. D 
ment of the Institution, 28, Victoria-street, London, | BURN has been made Deputy Controller in the Non 
S.W.1, at the price quoted at the end of each paragraph. | Ferrous Metals Control of the Ministry. 
the Mr. Percy Kipner, M.1.A.E., who has been President 
of the Institution of Automobile Engineers for five 
successive sessions, is relinquishing that office at the end 
of the present session. Mr. G. H. LANCHESTER, 
M.1.Mech.E., vice-president, has been elected President 
for the session 1943-44, and will be inducted in October, 
1943. As neither Mr. F. G. WooLLaRD, M.B.E., who has 
been President-Elect for several years, nor CAPTAIN G. T. 
SMITH-CLARKE, the remaining vice-president, are abl 
to consider election to the Presidency during the war, 
owing to their commitments, the Council have elected 
Mr. W. W. ConsTanTIne, M.B.E., M.1.Mech.E., and 
Mr. J. SHEARMAN as vice-presidents. 


Glossary of Electrical Engineering Terms.—At 
outbreak of the war a revision of the British Standard 
Glossary of Terms used in Electrical Engineering had 
been commenced, partly in connection with prepara- 
tions by the British Standards Institution for the 
drafting of proposals for the revision of the Inter- 
national Vocabulary published by the International 
Electrotechnical Commission. As the war progressed, 
however, it was realised that international co-operation 
would be impossible for some time to come, and work 
on the I.E.C. Vocabulary has been suspended for the 
time being. It was, however, felt that the revision of 
the British Standard Glossary should proceed, particu- 


larly as it was out of print. There was also evidence of | Mr. G. GLENN has been elected President of the 
an increased demand for an authoritative manual of | Sheffield Metallurgical Association in succession to Dr. 
electrical nomenclature in view of the considerable | Epwin GreGcory, M.Sc., F.1.C. Mr. R. Staton, Mr. 


advances now being made in certain branches of | A. A. Munro, Mr. D. A. OLIVER and Mr. H. BULL have 
electrical work and the increasing number of persons | been elected vice-presidents of the Association. 
now engaged in activities in these directions. The Mr. D. J.S. Tyrer, who has held the position of gencral 
progress of the revision has necessarily been somewhat | manager, in Canada, of Elder Dempster Lines, Limited, 
slow, as all the authorities co-operating in the task are | since 1926, has retired. Last spring, he was elected 
fully engaged on war work, but with the active support | President of the Shipping Federation of Canada. 
of the British Electrical and Allied Industries Research Sn. ALeraupes Goppann. 0.5.3... who wes Secretar: 
Association, it has = been found possible to reach a of the Chartered Surveyors’ Institution from 1905 until 
sage where publication of the revision, in sections, can 1932, has been reappointed by the Minister of Agri- 
begin. On the grounds of expediency under present | wulture as one of his nominees on the Council of Agri 
conditions, the main portion of the work will be issued culture for England, for a further period of four years. 
in eight parts, namely, Part 1, Section 1, General 
Terms; Part 2, Section 2, Machines and Transformers ; 
Part 3, Section 3, Switchgear and Section 4, Instru- 
ments; Part 4, Section 5, Transmission and Distri- 
bution; Part 5, Section 6, Electro-Chemistry and Ais 
Section 7, Traction; Part 6, Section 8, Lighting and been made deputy President. 
Heating ; Part 7, Section 9, Surge and Lightning Pheno- Mr. R. G. McLeop, M.C., has been elected a director 
mena, and Section 10, Electric Lifts, Electric Welding, | °f the Gloucester Railway Carriage and Wagon Company, 
X-rays and Electro-medical Terms ; and Part 8, Alpha- | Limited, Gloucester. 
betical Index to all the sections. Terms relating to Mr. W. FREDERICK GILBERTSON has been appointed 
telecommunications, which were given in Sections 9|an assistant general manager of Messrs. Baldwins. 
and 10 of the 1936 edition of the Glossary, will be | Limited, iron and steel manufacturers and ironfounders. 
issued separately in due course as a revision of B.S. | He has been attached to the South Wales branch of the 
No. 204. Part 1 (B.S. No. 205-Part 1-1943) is now | firm at Swansea. 
ready, and the others will follow at short intervals. Mr. W. STEWART has relinquished the position of 
[Price 2s., postage included. } secretary of Messrs. Stewarts and Lloyds, Limited 
Identification of Pipes, Conduits and Ducts.—-As a | Glasgow, but retains his seat on the board. Mr. L. M. T. 
result of representations made to the British Standards | CASTLE is succeeding Mr. Stewart as secretary, and 
Institution that the scheme of identification laid down | MR. F. Scopes has been appointed to a seat on the 
in the 1935 edition of B.S. No. 617 for pipes, conduits, | board of directors. 
ducts and cables in buildings, was not easy of applica- Mr. C. B. Tuson has been appointed chairman of the 
tion, the Committee responsible for its preparation | Blaenavon Company, Limited, Blaenavon, Monmouth- 
have issued a new edition. In this the identification | shire. Mr. Joun H. Lones, Mk. DUNCAN ROBERTSON, 
letters are painted on the pipe itself, in a colour con- | and Mr. H. Lestie Boyce, M.P., have retired from the 
trasting with the basic colour, and the shaped metal | board of the company. 
discs which were required to be attached to the pipe Mr. F. J. HARRISON has been elected chairman of a 
in the original scheme are discarded. The basic | .ommittee formed by the London members of the Deep- 
colours for the different services remain the same, | sea Tramp Section of the Chamber of Shipping of the 
except in the case of some of the sub-divisions for| United Kingdom. Mr. C. E. ALEXANDER has been 
water, concerning which most comments were received. | made vice-chairman and the other members of the 
[Price 2s. net, or 2s. 2d. postage included. ] committee are Mr. J. A. Brtitmerr, Mr. L. G. DANN, 
Mr. W. 8S. Hinpe, Mr. D. Luke, Mr. H. G. MANN, and 
| Mr. F. C, PERMAN. 


Masor E. O. Yates has been elected President of the 
Birmingham, Wolverhampton and Stafford District 
Engineering and Allied Employers’ Association § in 
succession to Mr. P. Prircnarp. Mr. A. Dyson has 








Mr. J. L. WARMINGTON has been appointed assistant 
BOOKS RECEIVED. | sales manager in charge of the conductors and telephone- 
cable sales section of Messrs. W. T. Henley’s Telegraph 
Works Company, Limited. 

Mr. ALBERT PARKINSON, M.B.E., joint managing 
director of Messrs. Crompton Parkinson, Limited, has 
been appointed deputy chairman, and Mr. E. C. HoL- 
ROYDE has been made a joint managing director. 


Indian Forest Records. Utilisation. (New Series.) 
Volume 2. No.7. Note on Indian Timbers for Aircraft 
and Gliders. By V.D. Limayre. Delhi: The Manager 
of Publications. [Price 4 annas or 5d.) 

Steam for Process and Industrial Heating. By ALEXAN- | 
pER H. Hayes. London: Forum Publishing Com- 
pany, at The Speedee Press, 274, Pembroke Villas, 
W.11. [Price 8s. 6d.) 

The Institute of Chemistry of Great Britain and Ireland. 








Lecture on Rust-, Acid- and Heat-Resisting Steels. By FUEL LUNCHEON CLUB.—The next meeting of members 
Dr. W. H. Hatrietp. London: Offices of the Insti- of the Fuel Luncheon Club will take place at the Con- 
tute, 30, Russell-square, W.C.1. | naught Rooms, Great Queen-street, London, W.C.2, on 


The Life of Sir J. J. Thomson, O.M., Sometime Master | Wednesday, February 10, at 12.40 for 1.0 p.m. The 
of Trinity College, Cambridge. By Lorp RAYLEIGH. | after-luncheon address, on ‘ Road-Traffic Problems after 
London: Cambridge University Press. [Price 18s.|the War,” will be given by Lieut.-Colonel Mervyn 
net. | O’Gorman, C.B., D.Sc. Applications for tickets should 

A First Course in Air Navigation. By F. F. Cross~ey.| be made to the Secretary of the Club, 30, Bramham- 
London: Macmillan and Company, Limited. [Price | gardens, London, 8.W.5. 
2s. 6d. net.) 

Management in Transition. By AUSTEN ALBU. London: Tow1nc Hooks on ROAD VEHICLES.—Road vehicle 
The Fabian Society, 11, Dartmouth-street, West- | operators are urged by the Ministry of War Transport to 
minster, 8.W.1; Victor Gollancz, Limited, 14, Henri- | have their vehicles fitted at the front, and if necessary at 
etta-street, Strand, W.C.2. [Price 6d.) | the rear, with towing hooks or similar devices so that 

The First Battle of the Tanks. Cambrai, November 20, they can be moved, or can move others, in the event of 
1917. Featuring an Authentic Account of the Powerful | difficulties caused by frost, snow or ice on the road sur- 
Counter-Attack, Launched on November 30,1917. Wiéith| faces. The allowable unladen weight of the vehicle for 
Reminiscences. By J. H. Everest. ‘* Elms Court,” | taxation purposes may be considered as increased, as a 
Ilfracombe, North Devon: Arthur H. Stockwell,| wartime measure, by 1 cwt. for one attachment and 
Limited. [Price 3s. net.] 2 ewt. for two attachments. 
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NOTES FROM THE NORTH. | NOTES FROM THE SOUTH-WEST. 


GLAsGow, Wednesday. 
Scottish Steel Trade.—Plate makers are, at present, 
verwhelmed with orders, particularly for light plates. 
\lthough not as heavy as for plates, the demand for 
ections is exceptionally high. Having received more 
iovernment orders, the light-castings industry is now 
ctively employed, although some of the works, which 
re less busy, are hoping that the decision to repair some 
10,000 houses which have been damaged by enemy 
ction will be to their advantage. Prices remain at :— 
oiler plates, 171. 12s. 6d. per ton; ship plates, 16]. 3s. 
vr ton; sections, 151. 8s. per ton; medium plates, 
| in. and thicker, rolled in sheet mills, 21/. 15s. per ton ; 
black-steel sheets, No. 24 gauge, 22/. lis. per ton; and 
galvanised corrugated sheets, No. 24 gauge 261. 2s. 6d. 
per ton all for home delivery. 

Valleable-Iron Trade.—As raw 
good supply makers are able to meet all demands. The 
orders are chiefly for thin plates. Market prices which 
show no change are as follows :—Crown bars 15/. 12s. 6d. 
No. 3 bars 131. 12s. 6d. per ton; No. 4 bars, 
131. 178, 6d. per ton; and re-rolled steel bars, 17/1. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There still a steady 
demand for hematite, basic iron and foundry irons, and 
raw materials are in satisfactory supply. It is hoped 
that the British Economic Mission in North Africa will 
able to ensure an increase in pig-iron production 
from imported African ore. The current quotations are 
as follow :—Hematite, 61. 18s. 6d. per ton; basic iron, 
6. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 6d. per ton; and No. 3, 
6l. 38. per ton, both on trucks at makers’ yards. 


materials are still in 


per ton; 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The survey of productive capacity in 
engineering works with the object of eliminating the waste 
of skilled labour at out-of-date plants, has had wider 
and more drastic effects in the West Riding than in 
Sheffield, where only one compulsory closing order has 
been made among the numerous small engineering works 
of the city. This can be taken as evidence of the high 
efficiency of the Sheffield engineering industry. The 
closing order was made by the Minister of Production, 
but appeal against the decision is now possible; pre- 
viously such an order had to be accepted as final. 
Production at the stcel and engineering works is at a 
satisfactory level. time has been lost by 
workers owing to sickness, but this is much less than was 
the case a year ago. Raw materials of the steel trades 
are in rather better supply, but there is still a shortage 
of hematite irons, a position which it is hoped to remedy 
when supplies of ore are received from North Africa. 
Hematite irons are quoted 143s. to 144s. Local brands 
of pig-iron are being produced in large quantities and 
are being used extensively. Derbyshire pig-iron, No. 4 
forge (puddling) is quoted 124s. 6d., No. 4 forge (foundry) 
126s. 6d., and No. 3 foundry, 127s. 6d. basic pig, 120s. 6d. 
Many former users of finished iron are now using this 
material, but the local facilities for production are much 
smaller than previously, and there is a fairly large import 
of finished iron into Sheffield from works in the sur- 
rounding Yorkshire, Derbyshire and Nottinghamshire 
district. Crown bars are quoted at 151. 12s. 6d. There 
is an increasing demand for alloy steels, notably high- 
speed tool steels and aircraft steels, all the approved 
makers of which are heavily booked with orders. Open- 
hearth steel continues to move very freely. Acid-steel 
billets are quoted at 161. 12s. 6d. and basic open-hearth 
at 131. 178. 6d. to 151. 7s. 6d., according to the carbon 
content. Wire-rope makers are exceptionally busy in 
meeting the requirements of colliery and shipping com- 
panies and port authorities. This involves great activity 
in the wire-rod and wire-drawing mills. Soft basic wire 
rods are quoted at 171. 7s. 6d., and hard basic wire rods 
at 211. 2s. 6d. 

South Yorkshire Coal Trade.—The supply of coal is 
short, due, in part, to larger consumption, and, to some 
extent, to sickness among miners. Increasing demands 
have had to be-made on household types of hard coal 
to meet the requirements of high-priority users of steam 
This is taking the greater part of the trebles, 
doubles and singles upon which the house-coal market 
depends very largely for its weekly deliveries, and 
merchants now state that the allocations of house-coal 
are so relatively small that it will not be possible to 
make even the small scheduled deliveries of one ton per 
household during the months of January, February and 
March. Munition and other works, the railways and 
public utilities will receive most of the coal they require, 
but partly at the expense of the domestic user. It is 
officially stated that the compulsory closing of Tinsley 
Park colliery, Sheffield, which has been operated for over 
a century, will result in an increased production of 
450 tons to 500 tons of coal a day when all the skilled 
men have been transferred to more modern pits. 


very Some 


coal. 
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CARDIFF, Wednesday. 

The Welsh Coal Trade.—As a general principle, affecting 
not only mining, but all the other important industries, 
the South Wales Miners’ Federation has decided to take 
up the matter of the difference in treatment given to 
men returned to industry from the Forces under the 
Class W Reserve scheme, and those discharged from the 
Forces on medical grounds. The matter has already 
been referred to the Ministry of Fuel and Power without 
success, and it is now to be raised through the Mine- 
workers’ Federation of Great Britain. It was thought 
to be a question of great moment and one that should be 
quickly settled. Men returned to industry, it was 
pointed out, received a payment of 21. 10s. to buy a 
suit of working clothes, and had full wages paid to them 
by the authorities from the time they were released to 
the time they were re-absorbed. Discharged men, on 
the other hand, received only the 28 days’ service pay. 
The Welsh steam-coal market is still very active. New 
business, however, was difficult to arrange owing to the 
pre-occupation of producers with the requirements of 
the priority consumers. As the demand from this 
source increased, supplies for ordinary industrial custo- 
mers and the foreign trade were curtailed. The demand 
has shown no sign of slackening and, as most concerns 
are still well provided with forward outlets, the general 
tone remained very firm. Export business was checked 
by the limitation in supplies. There was a steady demand 
for the best large sorts, which were well booked with 
orders for some months ahead. The sized kinds were in 
very limited supply to meet a brisk request and were 
consequently firm. A strong tone was again apparent 
in the bituminous small section and order books for these 
sorts were well filled forward. The best dry steam smalls 
remained busy, but the inferiors were slow and dull. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There is very little scope for the 
transaction of new business, the bulk of the iron and 
steel output for the present quarter having been acquired 
for priority claims. The ever-increasing demand for 
maximum deliveries is taxing all the sources of supply, 
and the production of certain commodities has to be 
supplemented by imports. The make of several descrip- 
tions of material is approaching the peak level, but 
great efforts to enlarge the production continue to be 
made. Delivery allocations—except for high-phosphorus 
iron, which is still plentiful—are difficult to secure. 

Raw Materials.—There is no shortage of native raw 
material. Blast-furnace coke is abundant, limestone is 
in ample supply, and the output of the ironstone mines 
is sufficient for the abnormal consumption due to the 
limited imports of overseas ores. The changed conditions 
in the war situation, however, encourage the hope that 
there will be a substantial improvement in the imports 
of high-grade ores from Algeria and other producing 
areas. “ 

Cleveland Iron Trade.—Only very moderate parcels 
of Cleveland foundry pig iron are available for use, the 
make being still irregular and small, but Midland brands 
are reaching the North-East Coast founders in adequate 
quantities. 

Basic Iron.—The output of the basic-iron furnaces 
is sufficient for the heavy demands of the Tees-side 
steelworks. Small additions can sometimes be made to 
stocks, but the release of tonnage for the market is not 
yet possible. 

Hematite.—The producers of hematite and low-phos- 
phorus iron are able to meet the demands for essential 
purposes, but existing conditions continue to necessitate 
the careful control of distribution, and consumers are 
still urged to make as much use as possible of substi- 
tutes. An increase in output would follow rapidly on 
an improvement in the supply of foreign ore. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are satisfactory, but the re-rollers still 
find the supply of steel semies inadequate. All the re- 
rolling mills are exceptionally busy, but full activity is 
maintained only by considerable use of discard shell 
steel and by the withdrawal of tonnage from the small 
emergency stocks of imported semi-finished products. 
The demand for maximum deliveries of home-made 
steel bars, billets, blooms and slabs is unabated. Manu- 
factured-iron producers have substantial contracts to 
execute and are booking useful new orders. Makers of 
special and alloy steels are persistently urged to increase 
their outputs, but the obstacles in the way are difficult 
to surmount. The abnormal distribution of specifications 
for ship, boiler and other plates, which is taxing the 
present production capacity to a maximum, continues to 
receive special attention. Sheet makers have large orders 
in hand, and structural steel is also in strong demand. 
There is no reduction in the demand for pit props and 
colliery roofings, and all available parcels of miscel- 
laneous steel for railway requisites are promptly taken up. 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.— VY orkshire 
Branch: Saturday, February 6, 2.30 p.m., Hotel Metro- 
pole, Leeds. ‘* Tests on Transport Producer-Gas Units,” 
by Dr. Harold Heywood. Scottish Branch: Saturday, 
February 6, 7.15 p.m., Dundee Technical College, Dundee. 
Thomas Lowe Gray Lecture: ‘‘ Some Types of Propelling 
Machinery Available to Shipowners,’”” by Mr. C. C. 
Pounder. Institution: Friday, February 12, 5.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Informal Meeting. Discussion on ‘‘ Mechanical Engineers 
and the R.E.M.E.,’’ to be opened by Colonel R. B. Max- 
well. North-Western Branch: Saturday, February 13, 
2.30 p.m., The Engineers’ Club, Albert-square, Manches- 
ter. (i) “‘ Caustic Embrittlement,”’ by Messrs. E. W. 
Colbeck, S. H. Smith and L. Powell. (ii) *‘ Corrosion of 
Boiler Tubes,”’ by Mr. T. H. Turner. 

JUNIOR INSTITUTION OF ENGINEERS.— North-Western 
Section : Saturday, February 6, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Annual General Meeting. 
“Works Accidents and the Factories Act of 1937,’’ by 
Mr. G. E. Windeler. Institution: Friday, February 12, 
5.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Some Production 
Problems,”’ by Mr. A. S. Ladley. 

INSTITUTION OF CHEMICAL ENGINEERS.—-Monday, 
February 8, 6 p.m., The University, Leeds, 2. Joint 
Meeting with the Chemical Engineering Group and the 
Yorkshire Section of THe Society OF CHEMICAL INDUS- 
Try. ‘“‘ The Application of Crystal Analysis to Some 
Chemical Engineering Materials,” by Dr. A. H. Jay. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, February 8, 6.15 p.m., Neville 
Hall, Newcastle-on-Tyne. “ Survey of Electrical Sheet 
Steels for Power Plant, and the Factors Affecting Their 
Magnetic Properties,” by Dr. F. Brailsford. Trans- 
mission Section: Wednesday, February 10, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. ‘* Standard- 
isation of Single-Circuit Overhead Lines up to 33 kV in 
Great Britain,” by Messrs. H. W. Taylor and K. L. May. 
Scottish Centre : Wednesday, February 10, 6 p.m., Heriot- 
Watt College, Edinburgh. “‘ Transformation of Heat and 
Power,” by Mr. J. F. Field. Installations Section : Thurs- 
day, February 11, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Discussion on ** The Use of Elec- 
tricity in Relation to Fuel Economy,” to be opened by 
Major R. H. Rawll. North-Western Students’ Section : 
Saturday, February 13, 2.30 p.m., Engineers’ Club, 
Albert-square, Manchester. ‘‘ The Failure of the Tech- 
nician in His Role as Citizen,”’ by Dr. D. S. Anderson. 

INSTITUTION OF RUBBER INDUSTRY.—London Section : 
Monday, February 8, 6.30 p.m., Caxton Hall, Caxton- 
street, S.W.1. ‘“‘ The Handling of B/S Rubber,” by Mr. 
B. J. Habgood, Dr. W. McG. Morgan and Dr. J. T. Watts. 

ILLUMINATING ENGINEERING SocieTy.—Tuesday, Feb- 
ruary 9, 5 p.m., 1, Grosvenor-place, 8.W.1. Four papers 
on “The Effectiveness of Lighting: Its Numerical 
Assessment,” by Mrs. S. J. Macpherson and Drs. K. J. W. 
Craik, W. S. Stiles and W. D. Wright. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Febru- 
ary 9, 5.30 p.m., Great George-street, Westminster, 8.W.1. 
“ Tunnel Linings, with Special Reference to a New Form 
of Reinforced Cencrete Lining,’’ by Mr. G. L. Groves. 

Roya. Society OF ARTS.—Wednesday, February 10, 
1.45 p.m., John Adam-street, W.C.2, “Location of 
Industry,”’ by Mr. R. G. Glenday. 

NEWCOMEN Society.—Wednesday, February 10, 
2.30 p.m., The Institution of Civil Engineers, Great 
George-street, S.W.1. ‘“* William Smith, Surveyor and 
Geologist,”” by Mr. A. G. Davis. 

INSTITUTE OF WELDING.—Scottish Branch: Wednes- 
day, February 10, 6.30 p.m., 39, Elmbank-crescent, Glas- 
gow. ‘* Mechanised Arc Welding,” by Mr. H. J. Stretton. 

NortTuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, February 
10, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. “‘ Some 
Shipyard Problems and Operations,” by Mr. J. W. Eck- 
hard. 

DIESEL ENGINE USERS’ ASSOCIATION.—Thursday, 
February 11, 2.30 p.m., Caxton Hall, Caxton-street, 
S.W.1. ‘“ The Development of Paxman Diesel Engines,” 


by Mr. E. P. Paxman. 
KEIGHLEY ASSOCIATION OF ENGINEERS.—-Friday, 
February 12, 7.30 p.m., Victoria Hotel, Keighley. 


“ Screw Thread Gauges,”’ by Mr. J. Payne. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, February 13, 2.15 p.m., 2, Savoy-hill, W.C.2. 
** Electrical Installation for Large Buildings,”” by Mr. J. 
Flood. 

INSTITUTION OF PRODUCTION ENGINEERS.— FY orkshire 
Section: Saturday, February 13, 2.15 p.m., Hotel Metro- 
*“* Foremanship,”’ by Mr. B. C. Jenkins. 
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ELECTRICITY SUPPLY 
TARIFFS. 


Evectricity supply differs from most other 
public services in that, unlike gas and water, the 
commodity sold cannot economically be stored on 
any important scale. It is consequently necessary 


for the vendor to maintain a potential capacity | 


sufficiently large to meet the possible maximum 
demand. The same thing applies to a public 
transport service. The facilities provided may or 
may not be utilised at any particular time, but when 
demand is low the surplus capacity cannot be stored 
for use in the future, as can gas. This resemblance 
between transport and electricity supply does not, 
in general, raise the same problems. In the case of 
railways, the load, on the average, evens itself out 
in a remarkable way, and, in the event of unexpected 
demand, the overload capacity greatly exceeds that 
of an electric power station. This is largely due to 
the fact that, apart from many suburban services, 
the load factor 6f passenger stock is well below 
100 per cent. ; this remark naturally does not refer 
to present conditions. At times, it is necessary to 
run emergency relief trains at short notice and this 
involves holding certain plant in reserve in exactly 
the same manner as is necessary in an electric power 
station. Public road transport meets this difficulty 
of unexpected demand by refusing to deal with it. 
When 100-per cent. load factor has been reached, 
it goes out of business as far as any further demand 
is concerned. 

In the accounts of an electricity supply organisa- 
tion, the costs of the provision of service and of the 
provision of capacity for service may be separated 
and the majority of suppliers operate a two-part 
tariff. This consists of a fixed charge representing 
the cost of providing the capacity and a variable 
charge determined by actual consumption. The 
separation of the two types of cost cannot be made 
with mathematical accuracy and there are minor 
matters about which accountants do not agree, 
but in broad terms the two costs may be differen- 
tiated. The two-part tariff was introduced many 
years ago by Dr. John Hopkinson. Speaking of 
it, he said: ‘* The ideal method of charge, then, is 
a fixed charge per quarter proportioned to the 
greatest rate of supply the customer will ever take, 
and a charge by meter for the actual consumption.” 

Although what may be broadly described, for con- 
venience of discussion, as the standing charges and 
the running charges of an electric power station may 
be separated, the allocation of the proper proportion 


of the standing charges to any individual customer 
raises questions of considerable difficulty. Dr. 
Hopkinson postulated that it should be based on 
“the greatest rate of supply the customer will 
ever take,” which means his maximum demand. 
Operation of a system on this basis was made 
possible by the introduction of the maximum- 
demand indicator by Mr. Arthur Wright, but this 
did not enable the correct standing charge to be 
determined. The cost of supplying the maximum 
demand of any particular customer depends on the 
shape of the load curve of the system and on the 
time of day at which that demand is made. If a 
customer’s maximum demand comes on during a 
period of light load, the standing-charge cost of 
supplying it is less than if it coincides with the 
overall maximum demand on the system. This 
condition is recognised in the low-rate off-peak 
supplies offered by many undertakings. 

General practice at the present time has settled 
down to the use of some arbitrary factor for the 
determination of the standing charge; it is based 
on the rateable value of the house, on the floor 
area or on the number of rooms. A system of this 
kind requires no special measuring instruments on 
the consumer’s premises, is simple to operate, and 
works reasonably well in practice. It may not be 
| strictly fair between different types of house, 
particularly the old and new, but as Mr. C. T. 
Melling has said, in the paper on ‘‘ General Factors 
Affecting the Unification of Electricity Supply 
Tariffs,” which he read at a meeting of the Institu- 
tion of Electrical Engineers on February 4, ** custo- 
mers, although frequently not understanding the 
methods of calculation, are generally satisfied that 
the price is a fgir one.’’ One result, however, of the 
j}abandonment of attempts to determine standing 
charges on a true-cost basis (admittedly an impossi- 
| ble task) has been that each electricity-supply organi- 
sation has been free to devise its own system, so 
that dozens of different types of tariff are in opera- 
|tion. This sometimes gives rise to anomalies, and 
|cases may be found in which houses on opposite 
sides of a street are charged on entirely different 
systems. 

It is probably correct to say that at no time has 
any real attempt been made to construct a two-part 
tariff which mathematically represented the relative 
costs of the two factors involved in electricity supply. 
Extraneous considerations have always had weight, 
and Dr. Hopkinson himself said ** There is no object 
in reducing the cost of electricity for lighting in the 
case of any consumer much below the cost of 
equivalent lighting by gas.” This was said in 1892, 
when lighting provided the greater part of the 
power-station load. The point made, however, 
that tariff charges should be influenced by compe- 
titive rates as well as by generation and distri- 
bution costs, has never been lost sight of. It has 
had so much influence, indeed, that tariff devisers 
have frequently paid more attention to the load- 
building possibilities inherent in their schemes than 
to their financial soundness. By fixing a low unit 
charge, it has been hoped to induce consumers to 
extend the use of electric appliances, since this can 
be done with but moderate increase in their total 
bills. This hope has been realised, particularly in 
a greatly increased use of electric fires, the demand 
of which may come on at any time of the day and 
has no respect for peak loads. There are not a few 
supply authorities to whom this deliberately-culti- 
vated load is now proving an embarrassment, as the 
low unit charge does not cover the cost of providing 
the supply. 

Apart from any considerations dictated by the 
existence of some unsound two-part tariffs, there 
appears to be a widespread opinion that the opera- 
tion of so many different methods of charging is 
undesirable. This opinion found an outlet in 1925, 
when the Electricity Commission appointed an 
Advisory Committee on Domestic Supplies of 
Electricity and Methods of Charge to consider the 
matter. In 1929, it took the subject up again and 
appointed a Committee on Uniformity of Electricity 
Charges and Tariffs. The matter was also dealt 
with by the McGowan Committee. The complexity 
of the problem which has to be dealt with is illus- 








trated by the fact that, although all these bodies 
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thought there were too many tariffs, in no case 
were they able to find that any type existed, the use 
of which might reasonably be made compulsory on 
the part of all supply authorities. 

In view of the general, if nebulous, ideas about 
widespread planning and unification which are in 
the air, it is probable that the question of a standard 
tariff will be revived in official circles after the war. 
Parliament has always shown a particular inclina- 
tion to interfere in the electricity supply industry, 
and there would be nothing surprising in the imposi- 
tion of a standard tariff by statute. It may be, 
indeed, that the industry will be fortunate if that is 
the worst that happens to it; there is a wide body 
of political opinion quite prepared to dictate that 
not only the tariff used, but the charges made, shall 


in Windermere as in West Ham. This claim is 
defended on the analogy of the existing uniform 
postal charges. 


authorities, both public and private, with a single 
Government authority need not be enlarged on. 
If the electricity supply industry is taken over and 
made into a Government organisation, there would 
be no difficulty in averaging charges, although that 
is not to say that the process would be to the general 
benefit of the country ; but such a procedure would 
not be an easy matter. If private industry alone 
were concerned it might not be able to make effective 
protest, but when such bodies as, say, the Corpora- 
tions of Birmingham and Manchester are involved, 


even Parliament might meet with insurmountable | 


difficulties. 


If it should happen that the questions of unifi- | 


cation of charges and the unification of tariff sys- 


tems do receive early attention in post-war political | 


activities, it may well be the former will prove 
impossible of accomplishment. The latter develop- 
ment, however, may almost be expected. If one 
standard tariff proves unsuitable, a choice of two 
or three may possibly be allowed. In view of this, 
the two papers read at the meeting of the Insti- 
tution oi Electrical Engineers on February 4, t 
which reference has been made, are of importance 
and interest. Both deal with the structure of 
tariffs in detail. The first, entitled ‘‘ General Factors 
Affecting the Unification of Electricity Supply 
Tariffs,” by Mr. C. T. Melling, has already been 
quoted above. The second paper, by Mr. P. Schiller, 
had the title ‘‘ Towards the ‘Correct’ Domestic 
Multi-Part Tariff." The 1929 Committee appointed 


by the Electricity Commission in its report stated | 


that ** The aggregate amount of the individual fixed 
charges should provide sufficient revenue to cover 
all the standing charges incurred in giving a supply 
to the consumers on the multi-part tariff.” The 
standing charges were defined as ‘“‘ those charges 


which have to be incurred by the supply authority | 


independent of the amount of output or sale of 
electricity."’ Mr. Schiller’s definition of a “‘ correct ” 
tariff is one that satisfies this condition. 

It has been suggested above that the usual two- 
part tariffs in operation do not meet this require- 
ment and quite frequently are not intended to do so. 
As a result of this detailed examination of the pro- 
blem, Mr. Schiller concludes that a ‘“* correct ’ multi- 
part tariff is possible only on a maximum-demand 
or contract-demand basis. On a contract-demand 
system, the customer's maximum load is limited at 
an agreed figure, and is controlled by a thermo- 
static switch or in some other way. Both this and 
a maximum-demand system require special appa- 
ratus on the consumer’s premises. It is unlikely 
that any statutory standard tariff would be imposed 
involving special recording or control arrangements 
of this kind, and to that extent, if it comes, the 
standard tariff will probably not be “ correct.” 
Supply authorities will not mind that, however, if 
it is workable. Mr. Schiller considers that, with the 
maximum demand of individual consumers varying, 
as at present, between 0-1 kW and 20 kW, the 
principle of charging for both kWh and kW should 
be seriously reconsidered ; and he suggests that a 
solution might be found in some system on the lines 
of the practice in the United States and some Conti- 
nental countries, where domestic consumers can choose 
between a relatively high fixed charge combined 
with a relatively low unit charge, and vice versa. 


The fallacy of comparing an | 
industry in the hands of hundreds of different | 
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SCIENCE IN WAR AND 
PEACE. 


* To be discontented with the divine discontent, 
|}and to be ashamed with the noble shame,”’ wrote 
Charles Kingsley nearly 70 years ago, ‘is the very 
germ and first upgrowth of all virtue”; and, 
without doubt, “‘ divine discontent ’’ and 


the gradual emergence of modern civilisation from 
the relative darkness of the early industrial era. It 


is very desirable, however, that those who are dis- | 


| satisfied with the rate of progress towards every 


| feeling, or give the impression that they feel, that 
discontent, per se, necessarily possesses some quality 
of inherent divinity, or that failure to arrive in one 
leap at some level of achievement which may seem 
to be practicable is necessarily shameful. 


It is not from any motive of unreasoning antagon- 
ism towards the aims of the Association of Scientific 
| Workers that we suggest that much of the propa- 


ganda of this vigorous society conveys the impres- | 


| sion that theirs is not altogether a divine discontent 
but that they are just discontented ; and that their 
|loudly proclaimed dissatisfaction with things as 
| they are is as much the outcome of impatience as 
|of any judicially impartial examination of the 
present position of science as a factor in modern life. 
That those aims are in themselves worthy is suffici- 
| ently attested by the calibre of many of the speakers 
at the conference which was held under the auspices 
| of the Association at the Caxton Hall, Westminster, 
on January 30 and 31 ; and no one who has listened 
to the speeches of many of those who are actively 
concerned in its direction—especially, it may be 
said, some of the younger spokesmen (and women) 
of the Association—can fail to be impressed by their 
transparent sincerity and the ability with which 
| their views are presented. Their primary aim (to 
quote the official statement circulated with the 
notices of the conference) is that of “‘ seeking to 
ensure that science shall be used to the best advan- 
tage for the good of the community.” 
tion also “seeks to imbue its members and all 
sections of scientific workers with an understanding 
| of the vital part science now plays in society, and 
the responsibility that thereby falls upon the 
scientist *’ and “‘ endeavours to spread among the 
general public some appreciation of what is happen- 
ing to their way of life by reason of the progress of 
science.’ It seeks, likewise, to improve the status 
and emoluments of scientific workers of all grades. 
Apart from the last-mentioned considerations, 
there is no great divergence in principle between the 
aims of the Association and those which the British 





Association for the Advancement of Science has | 


pursued steadily, and with a fair measure of success, 
| for more than a century; nor, so far as the desire 
| for improved status and emoluments is concerned, 
do its objects differ materially from those of the 
representative organisations of doctors or lawyers. 
Where it does differ, however, is in its insistent claim 
that, because the prosecution of modern warfare 
| depends so extensively on the work of scientists, 
they should be given a measure of executive control 
| which would seem to make them, in many respects, 
| the arbiters of policy ; and, by implication if not by 
| actual assertion, that this executive control should 
| be theirs by right in time of peace also. 





If this-interpretation is correct—and, if it is not, 
the blame must be laid at the door of their over- 
enthusiastic propagandists—the principle is one 
which is hardly likely to receive whole-hearted 
endorsement from those who, at present, are 


the efforts of the nation. Modern civilisation depends 
also, for example, on transport; but it does not 
follow that a Central Board of Transport Workers 
(‘‘ with authority to initiate or stop programmes of 
work and to transfer personnel where necessary,” 
which is one of the requirements inherent in the 
Association’s proposal for a Central Scientific and 
Technical Board) would be a more suitable body to 
dictate policy than a similarly representative Board 
of Transport Users. 





** noble 
shame *’ have been the primary emotions from which | 
have developed many of the improvements in the | 
conditions of life and work that have characterised | 


be uniform throughout the country, being the same | form of betterment should not fall into the error of | 


The Associa- | 


charged with the duty of co-ordinating and directing | 
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As evidence of the dissatisfaction that the Associa 
| tion expresses with the position accorded to sc ienc« 
in matters concerning the war, a quotation may lx 
| made from the address on ** Planning of Science i: 
War,” by Mr. E. D. Swann, a member of th 
| Executive Committee of the Association. Speaking 
|of the present organisation of scientific work for 
| war purposes, he says: “‘ It is necessary to make a 
critical examination of this organisation, and fo: 
the country as a whole to adopt a bold policy in 
making the necessary changes. Just such 
a critical examination was initiated by the Associa 
tion in the autumn of 1941. There was 
considerable duplication of work due to the failur: 
to pool scientific and technical information. Som: 
workers were misused in developing post-war 
projects, others found difficulty in obtaining thei: 
| release to take up more important work. [nade 
quate liaison existed between Government depart 

ments and industry, and frequently design engineers 
were not entrusted with all the information necessary 
for the best design of equipment. There was genera! 
failure to make use of the initiative of the working 
scientist on the job.” 


We have not the least doubt that there was sonv 
justification for all these strictures—indeed, we can 
support some of them from our own knowledge and 
experience ; and while, as Mr. Swann observes, the 
past year has seen a progressive improvement in 
that situation, the rectification is far from being 
complete. Where the argument fails to convince, 
however, is in its implication that science is being 
treated in some way as the Cinderella of the war 
effort ; that ‘the working scientist on the job ”’ is 
necessarily the best judge of what he should do 
and where, when, and how he should do it; and 
that, if only the Government would set up a Central 
| Scientific and Technical Board, with virtually 
dictatorial powers, ** to advise the War Cabinet on 
| scientific matters and to relate the country’s 
| scientific effort to the strategy determined by the 
| War Cabinet,” all this duplication of effort, this 
misuse of scientific workers, this inadequate liaison, 
etc., etc., would be swept away and the era of 100-per 
cent. war efficiency would dawn forthwith. 


Candidly, we do not think it would. These short- 
comings to which Mr. Swann and the Association 
have repeatedly drawn attention are not peculiar 
to the Government’s treatment of sciencé and 
scientists ; they are to be found in every branch of 
the war effort, and are due simply to the fact that 
the whole scale of operations is so vast that only a 
| superman can hope to deal effectively with any given 
|} section of it. Unfortunately, the supply of real 
|supermen is not equal to the demand, and the 
nation must do the best that it can with not-quite- 
supermen in most of the key posts. What has saved 
the situation before and may be reasonably ex- 
pected to save it again is the fact that the enemy 
is no better supplied with supermen than are the 
Allies ; probably, not nearly so well. If this is true 
of the present war conditions, it is likely to be no 
less true of the eventual peace. Germany, and other 
countries in the past, have made a great parade of 
the value that they set upon science in almost 
every form of human activity, but it is doubtful 
whether, all things considered, their professed 
worship of science has led them any farther, or as 
far, along the road to whatever may be the ultimate 
goal of human happiness than has the less osten- 
tatious and often apparently haphazard growth 
of pure and applied science in this country. It has 
been remarked on more than one occasion tat one 
of the principal reasons for the success of the 
British Intelligence Services has been their capacity 
for appearing to be supremely unintelligent. Some 
similar trait seems to be characteristic, mutatis 
| mutandis, of British science ; it may appear to be 
anything but scientifically precise in its organisa- 
tion and direction, but the records of past history, 
and such disclosures as have been made regarding 
the history that is now in the making, indicate that, 
for all its seeming casualness, it does “‘ get there.” 
Moreover, we would suggest, with reference to the 
vexed questions of status and emoluments, that, 
grade for grade, the scientific worker is at least as 
well off as the engineer who, in so many cases, has 
| to be called in before the discoveries of scientists 
can be translated into practice. 
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NOTES. 


tug COLLISION AT WADDON STATION, SOUTHERN 
RAILWAY. 


Qn November 4, 1942, a collision occurred at | 
Waddon Station, on the electrified West Croydon- | 
Sutton line of the Southern Railway, when the | 
6.15 a.m. train from West Croydon to Holborn | 
Viaduct via Wimbledon ran into the rear of the | 
5.34.a.m. train from London Bridge to Epsom, which | 
was standing in the station. The motorman of the | 
Wimbledon train was killed, and two passengers | 
were injured. An inquiry into the accident was held | 
by Colonel A. C. Trench, R.E., whose report has | 
now been presented to the Minister of War Trans- | 
port. The collision occurred at about 6.31 a.m., 
a thick fog, and, according to Colonel Trench’s | 
report, was due to the failure of the signalman at 
Waddon signal box, who accepted the Epsom train 
under the impression that the line was clear. Both 
trains consisted of eight bogie coaches, namely, two 
three-car motor units with two trailer coaches 
between them, and, as a result of the collision, the 
rear driving compartment, guard’s compartment, 
and two adjoining passenger compartments of the 
Epsom train were telescoped, together with the front 
driving compartment and the guard’s compartment 
of the Wimbledon train. The Waddon signal box 
has a frame of 21 levers and the instruments are 
of the Sykes lock-and-block type. The Sykes! 
instrument, with plunger for the acceptance of 
down trains from West Croydon, is on No. 20 lever 
(the down home) and this is mechanically linked 
with No. 19 (down starter) so that it indicates 

locked *’ until No. 19 has been pulled and replaced. 
There are two keyholes for the release key in the 
down plunging instrument, one to change the 


indication from ** Train On” to blank, and the 
other to enable the signalman to change the 
** Locked *’ indication to “* Free,’ so that he can 


operate the plunger a second time without pulling 
and replacing No. 19. Guard Maynard, of the 
Epsom train, left his van at Waddon station at 
about 6.22 a.m. and spoke to the signalman, Steer, | 
who told him that he could not proceed as the 
starting signal was *‘on.”’ About ten minutes later, 
Maynard, hearing the telephone in the box, went 
back to speak again to Steer, who, apparently, 
did not recognise him, at first, as the man to whom 
he had spoken previously, whose train was in the 
station ; then, realising his mistake, Steer set the | 
home signal against the Wimbledon train while | 
Maynard took a lamp in order to stop it. By this | 
time, however, it was too late. In Colonel Trench’s 
opinion, the collision was due to the fact that Steer 
had overlooked the presence of the Epsom train, 
the tail lamp of which, he said (and Colonel Trench 
believed probable) he could not see; and that, 
more or less automatically, he used the release key 
to enable him to accept the second train. Steer | 
professed to have no recollection of doing so, and 
Colonel Trench considered that his statement to 
this effect was based on his honest opinion ; there 
seemed to be no doubt, however, on a comparison 
of Steer’s evidence with that of the signalmen at 
West Croydon and at Wallington (the next station 
down the line) that the release had been used. 
Colonel Trench pointed out, in his concluding 
remarks, that, in some cases, the use of the release 
is safeguarded by arranging that it can be used only 
by the co-operation of two men, and submitted for 
consideration the question whether an extension of 
the use of such co-operative releases would not be | 
justified. 





THe Future oF INLAND TRANSPORT. 


In a paper entitled ‘‘ Communications—The Key 
to Economic Order,’’ delivered at a meeting of the 
Leeds Section of the Institute of Transport on 
January 27, Mr. Frederick Smith discussed the 
possible future co-ordination of the various systems 
of inland transport in Great Britain. Although, in 
his concluding remarks, he made some reference to 
the position of coastal shipping, inland waterways, 
and air lines, his arguments were based primarily 
on the cases of the railways and of road transport. 
In order to obtain a clear view of the situation and 
requirements, he premised, it was advisable to 





j and rail as symbols of a diversity of interests. 


| communications represented the key to economic 
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correct at the outset any tendency to regard road 
For 
this reason, he preferred to use the term “ com- | 
munications * to convey the general idea of linking 
one place with another and to indicate the physical | 
and mechanical means of movement. Roads, he | 
pointed out, have always been the responsibility of | 
the community (though not necessarily of the | 
State), whereas railways have been developed princi- | 
pally by private enterprise. The whole system of 





order, the value of which could not be measured in | 
terms of money, even though the amount spent upon 

them every year reached astonishing figures. His | 
own calculation was that it reached at least | 
750,000,0001, per annum. A similar calculation, | 
somewhat smaller total of 614,000,000/. ; but, either 
important factors in the economic life of the nation, | 
and the question arose, whether it was right that the | 
burden of providing these immense community 

values should be borne mainly by those who actually | 
used the communications for the conveyance of their | 
goods or persons, and who enjoyed only a fraction | 


of the values that the communications had created. 


The matter was considered by the Salter Conference 
in 1932, but only relatively to motor transport and 
the upkeep of the roads. The author’s own view 
was that, when the time came to plan post-war 
communications, the ownership of the railways’ 
permanent way might be transferred to the State, 
leaving the railways to meet the cost of maintenance 
and, perhaps, an annual toll for the use of the per- | 
manent way. The taxation of motor vehicles and | 
of their fuel, similarly, might be reduced to the | 
amount necessary for the upkeep of the roads. The | 
actual operation of the railways and of the road 
transport would be left to private enterprise and, he | 
believed, the two branches might then be induced to | 
co-ordinate their operations much more closely, | 


each being used in its proper sphere—the cong af 


} 





for the movement of full train loads between con- 
centration centres, and the road transport for ser- | 
vices to and from those centres. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


FOLLOWING the special meeting of the Institution 
of Mechanical Engineers, on Friday, January 22, at 
which, as reported on page 94, ante, the James 
Watt Medal was handed to the Rt. Hon. 8. M. Bruce, 
High Commissioner for Australia, for transference 
to Mr. A. G. M. Michell, F.R.S., to whom it had 
been awarded, an ordinary general meeting was 
held, at which Mr. 8. A. Couling, A.M.I.Mech.E., 
presented a paper on ‘‘ The Production of High- 
Speed Helical Gears, with Special Reference to the 
Elimination of Transmission Noises.” The chair 
was occupied by the President, Colonel S. J. Thomp- 


in| previously made in Modern Transport, led to the|son, D.S.O. An account of the formal business 


which preceded the reading of the paper, and a brief 


| way, it was clear that transport was one of the most | summary of the paper itself, were given in a note 


on page 93 of last week’s issue of ENGINEERING. 
The discussion was opened by Dr. G. A. Tomlinson, 
who observed that the author had adopted three 
novel devices for obtaining his results. The first 
might be called the split master wheel ; the second 
was the progressive raising of the frequency of the 
note emitted by the gearing; and the third was 
the elimination of the differential gearbox in the 
drive. The main problems of gear-cutting were 
solved long ago by Sir Charles Parsons and other 
workers, but there remained the problem of getting 
rid of very small cyclic errors, which had the effect 
of superimposing a harmonic motion on the uniform 
motion of the table. The frequency of these errors 
might correspond roughly to the tooth pitch of 
the wheel concerned, or they might be one per revo- 
lution, as in the case of the main cumulative 
error. Where solid-table machines were concerned, 
he was not sure that the attention which had been 
paid to the cumulative error of the main wheel 
was justified, because the motion of any wheel 
cut on the solid table would be subject to accelera- 
tions which were very small. He had worked out 
the case of a wheel rotating at 5 revolutions per 
second: taking the first-order cumulative error 
(that is, the error which had one main cycle in 


|one revolution of the table), and allowing for a 


TRAINING IN SpecIAL LIBRARIANSHIP. 


Difficulties have arisen in the operation of 
information departments of research organisations 
and manufacturing firms, and in special libraries 
due to many of the skilled staff having been called 
up for various forms of national service. Centres 
of specialised information, such as these depart- 
ments constitute, are of greater importance now 
than even in normal times, and it is difficult, if not 
impossible, to maintain the requisite standard of 
efficiency when much of the work has to be done 
by untrained and inexperienced recruits. Many 
assistants in information departments are engaged 
as juniors and trained on the job, but the difficulty 
of operating a system of that kind increases 
as the skilled staff becomes depleted. Before the 
war, special-library training was also available at 
the University of London School of Librarianship. 
This, however, is not now in operation. In view 
of this, and in response to requests, the Association 
of Special Libraries and Information Bureaux has 
made preliminary plans for the organisation of a 
scheme of training in special-library technique. 
The setting in operation of this scheme depends on 
the assurance of sufficient support. The proposal 
is that a course of twelve lectures should be given 
in London, at weekly intervals. In these, the general 
groundwork of library methods would be dealt 
with, the special technique of information services 
receiving most attention. It is hoped to secure the 
aid of some of the experts who formerly lectured in 
the University of London course. In order to put 
the scheme into operation, a minimum of twenty 
students would be necessary. With that number, 





the fee for the course would be five guineas. Larger 
numbers would enable the fee to be reduced. In| 
the event of sufficient students coming forward, | 
similar courses would be organised in the provinces, 

and it is suggested that these might take the form of 

intensive week-end training. Further particulars 

may be obtained from the Association at 31, 

Museum-street, London, W.C.1. 





cumulative error of 0-005 in., the pitch line of 
acceleration of that wheel would be 0-4 ft. per 
second per second ; and, going up to the fifth order, 
with five complete waves in one turn, the accelera- 
tion would come to only 2 ft. per second per second, 
which was still very small. He had taken the cumu- 
lative error there as 0-001 in., instead of 0-005 in. 

It was interesting to compare that acceleration 
with what theoretically would occur with the 
author’s gears. He had taken the case of an error 
of only 0-1 second due to the worm periodic, not 
the wheel periodic. Taking the frequencies which 
the author had used: with the 120-tooth master 
wheel with a frequency of 1,340 cycles per second, 
that tiny error would lead to an acceleration of 
600 ft. per second per second. With the 360-tooth 
master wheel the acceleration would be 5,400, and, 
with the 600-tooth wheel, it was 15,000. Comparing 
those accelerations with the acceleration in the case 
of the cumulative error, the cumulative error with 
this type of drive was very insignificant, and could 
not lead to much noise. In the case of a machine 
having a creep table, the cumulative error of 
0-005 in. did have an effect. With the solid-table 
machine, the maximum point of that error always, 
of necessity, lay along a line parallel to the gear 
axis; but in the creep machine that was not the 
case, because the creep device was definitely meant 
to spread all cyclic errors in a broad spiral, so that 
an individual tooth would not be on a helix. 

One point about the author's results interested 
him very much. The acceleration was equal to 
(2 wn)? X x, assuming those errors were sinusoidal 
in form, x being the magnitude of the error. The 
author was pushing the frequency up all the time, 
and one would expect that he would get higher 
and higher accelerations for the same value of z, 
so that there was a sort of theoretical reason for 
expecting that he would get totally different results 
from those which he had obtained. His feeling 
was that a great deal of the author’s success was 
due to something other than just working up and 
up with the frequency. There was, in fact, a shop 
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changes were made which had nothing to do with 


standard of workmanship and accuracy of a 
the master wheel or the gear-cutting machine itself. 


very high level. Some little credit must be allowed | 
to the hobs. The average hob now made in this 
country was an extremely high precision tool. 
Recently he had worked out the average errors on 
54 dozen 7/12-pitch hobs, which had been received 
at the N.P.L. for test. The average error in basic | 
pitch on 65 hobs from different makers was 0- 0003 in. 


known then as grinding the gear, to which the 
author referred. There was an enormous change 
in the phantom note and a very considerable change 
in all the notes as a result of grinding that gear 
for three hours; when the test was continued for 
in a 6-in. length. The average error in flank angle | six hours, the noise increased again and came back 
was 1-1 minute. | more or less to the original level. That was the 

Mr. H. Pollak remarked that the author’s methods | great difficulty in trying to improve gears by 
aimed, first, at reducing the pitch errors of the} grinding; for a time there was an improvement, 
gear, achieved by high accuracy of the dividing | but, if the process was carried too far, malformation 
wormwheel ; secondly, at increasing the number of | of the gear teeth was bound to occur. In America, 
* high spots”? on the tooth-flanks, so as to shift | experiments to reduce noise had been made on 
the noise frequencies into the less audible range, 
and so that always at least two high spots lay in the 
zone of contact; and, thirdly, at increasing the 
accuracy of the spiral angles. To increase the noise 
frequencies and the number of high spots, the number 
of teeth in the wormwheel, originally 120, was quite 
logically increased to 360, and later to 600. That, 
of course, would increase the rubbing speeds in the | 
worm drive, and it would be of interest to know 
whether the 360-tooth wheel was considered a 
practical compromise and the 600-tooth wheel was 
to beyreserved for special jobs. Was it suggested 
that dividing wheels of a fine pitch should be used 
generally in the design of hobbing machines, or 
only in machines singled out for the production of 
turbine gears? In general practice, machines of | 
that size were expected to cut heavy pitches—for 
example, rolling-mill gears well; and high 
cutting forces, as long as they could be transmitted 
by a suitable hob arbor and a motor of reasonable 
dimensions, should not cause any damage to the 


was virtually a split piston ring, which, pressing 
against the rim of the wheel, acted as a damper. 
The next series of tests, therefore, was made with 
what was really a piston ring inside the wheel and 
pressing against the rim. This showed an improve- 
ment, but nothing like the improvement shown by 
the grinding. He thought at the time that the 
reason was that, the peripheral speeds of turbine 
gears being so much higher than those of traction 
gears, the piston ring was held in more intimate 
contact with the rim, and so the damping was 
reduced. 

The next change was in the type of support of 
the rim, namely, to a central web wheel, which pro- 


The next change, to check that apparent influence 
as 
the ends two steel discs, so as to restore the type of 
mounting of the rim to something like the first 
kind. The seventh change was effected by reducing 
vital parts of a machine. the pitch of the teeth, and was an improvement. 
With regard to the spiral angle, the author claimed 
that greater accuracy was obtained when the machine 
did not contain a differential mechanism, and that 
differences between the helices of wheel and pinion 
were not unlikely to occur when a differential was 
used. If he meant to say that the differential | 
mechanism produced different helix angles on wheel 
and pinion, it would mean assuming the exact 
opposite of the effect which the present-day differ- | 
ential was meant to achieve, namely, the production | 
of the same helix angle with the same set of change 
gears on all wheels and pinions of the same pitch, 
irrespective of the number of teeth. Perhaps the 
author meant to refer to local inaccuracies on the | 
tooth-flanks; however, as the differential was 
usually placed between relatively fast-running 
shafts of the drive, any relative looseness, in a 
well-designed differential mechanism, would not be | 
so big as to result in noticeable inaccuracies on the 
tooth-flanks. It was important to see whether a 
properly-designed differential did not, or could not 
be made to, overcome the defects, as the advantages | 
of the mechanism made its retention very desirable. | 
Dr. H. L. Guy, F.R.S., said that he remembered | 
discussing with the author and with Mr. F. Samuel- 
son the difficulty which they encountered in the 
earliest phase of the work, when they were working 
with the master wheel having a small number of 
teeth, and encouraging the experiment with the 
increased number of teeth as an extremely good | 
move to make. The author could be satisfied with | 
the noise measurements which were being obtained | 
to-day. He showed, on a slide, the results of a| 
pioneer test made with what was, perhaps, the 
first harmonic analyser to be developed and applied 
to such work. It was applied by Mr. Churcher, 
who was referred to in the paper, working with 
Mr. A. J. King, who was to speak later that evening. 
The series of tests were made directly this harmonic 
analyser was available, to try to elucidate which 
were the primary things in design affecting gear noise. 
In the first gear, at the top of the slide, which 
was the normal gear at that time with the rim| 
supported on two discs, the total noise heard had 
been split up by the harmonic analyser into 21 
separate component notes, and the intensity of 
each component separately measured. The note 
of which the author had spoken was what was often 
called, in gear-cutting, the ‘ phantom ”’ note, the 
one which came from errors in the master wheel. 
He would like to call attention to what happened | 
to the noise intensity of that note when certain 


with the pitch increased by the same proportion. 
That was the eighth, and proved to be the 
quietest of all, in which the phantom note dis- 
appeared altogether. 
that, while work of the kind of which the author 
had spoken was to be commended, and was an 
important contributing factor, there 
other factors controlling gear noise, as Dr. Tomlin- 
son had hinted ; and they acted, as so many parts 
of the gear-wheel and of the gearbox could act, 
as resonators, accentuating the noise. The amount 
of energy required to create a very great noise was 
very small; and, if there were geometrical relations 
between the parts of gears and their support which 
could augment the all the work done in 
decreasing the stimulus by improving the gear 
with the cutting machine could be brought to 
nought. 

Dr. S. F. Dorey said he proposed to refer briefly to 
the comparison between the solid-table machine and 
the creep machine, because he thought the author 
had rather sweeping in his conclusions. 


were 


noise, 


been 


those errors run, intermesh, across the face width 
of a gear, with a definite periodicity. The author’s 
cure was to increase the number of cycles per second 
for the worm error frequency, making use of the 
fact that above 3,500 cycles less effect was produced 
on the ear. It was, of course, easy to make use of 
that principle in cutting small gears, where relatively 
large gear-cutting machines could be employed ; 
in the case of the main wheel of a large marine gear, 
however, the wheel cut was often greater in dia- 


tions must be kept low, say, of the order of 120 
r.p.m., and that frequently made it difficult, with a 


frequency to be greater than 2,000 vibrations per 
second. In such cases there was much to be said 
for the creep machine, which distributed the error 
spirally ; moreover, a phase shift of about 180 deg. 
of error could be arranged per revolution of the work, 
which resulted in the successive cuts of the hobs 
for each feed spiral cutting away the high spots 
which would otherwise form part of the undulation 
on the flank of the tooth. Firms cutting marine 


resorted ultimately to the creep type ; nevertheless, 
the information given indicated that, for certain 
types of gear, the solid-table machine could be 





The first change was to do what was commonly | 


traction gears by putting into the gear wheel what | 


duced a marked change in the phantom note. | 


of the mounting of the gear-wheel, was to press into | 


To} 


complete the series, a further experiment was made | 


The lesson of all this was, | 


many | 


Experience with large marine gears had shown | 
that noise was due to minute errors in cases where | 


meter than the master wheel. The screw-shaft revolu- | 


solid-table machine, to arrange for the worm-error | 


gears, who had tried both types of machine, had | 
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|employed successfully if the correct technique w: 
used. That was important, because the magnituci 
of the errors on the tooth flanks could be reduce:| 
| to a very small order, and a good surface fini 
obtained ; factors of prime importance from t! 
point of view of permissible load. So far as mari) 
gearing was concerned, experience indicated that 
gears cut on solid-table machines were the mor 
accurate, but those cut on machines with the cre: 
mechanism were the more silent. 

Mr. A. J. King said that the author had m« 
tioned several benefits which from th. 
use of an increased number of teeth; he would 
like to say a few words about two of those benefits 
| First, there was the benefit from the point of vir 
of the sensitivity of the ear, the fact that the ex 
| became less sensitive above 3,500 cycles per second 
Mr. King then showed a slide of a graph in whi 
the scale of abscisse represented frequencies and 
the ordinates were The 
connected points which corresponded to sound 
which appeared, to the fifty people who were tested 
to be equally loud. At 3,500 cycles, all the curves 
started to bend upwards, from the threshold sens 
tivity up to 110 phons. The curves might be calk 
isophons, the phon being the unit of equivalent 
jloudness laid down by the British Standards 
Institution. It was in terms of the magnitude of th 
1,000-cycle tone which sounded as loud as the nois 
and it would be seen that the phons and the decib« 
corresponded at 1,000 cycles. 


accrued 


decibels. curves draw) 


Taking the difference between 3,500 cycles and 
7,000, there was a decrease in sensitivity of approx 
mately 14 decibels. That corresponded, in terms of 

amplitude, to about five times ; so that, by doubling 
the number of teeth, and so doubling the frequenc) 
from, say, 3,500 to 7,000, a benefit of some 14 
decibels was obtained. However, there was 

| reverse effect. Doubling the number of teeth gave 
twice the oscillatory velocity or four times th: 
acceleration, so that doubling the teeth was likely. 
for the same amplitude of error, to increase the 
sound pressure twice; that by 6 decibels, so 
| that the benefit of 14 decibels was apt to be reduced 
by 6. The best guide he could give was that loud 
ness seemed to be proportional to the fifth power of 


| 


| 


18, 


phons. 

The measurement of noise could be dealt with ir 
two ways. First, there was the total noise, for 
which the author used both subjective and obje« 
tive meters. The difference between objective 
}and subjective meters was discussed in a paper in 
| Part II of the Journal of the Institution of Electrica! 
Engineers for June, 1941. The conventional obje: 
tive meter was apt to read rather low on complex 
noises, but, in the case in question, if the contact 
note or phantom note constituted almost the whok 
noise of the turbine or gear, this trouble did not 


| 
| 


jarise. Some of the levels mentioned in Table | 
|of the paper, namely, 52 phons and 76 phons, 


seemed to him rather low; 52 was an extremely 
low figure, unless it referred to a note picked out 
by an analyser. One of the levels in Table I was 
given as 74-25, with a background of 74. He would 
| like to hear from the author how that measurement 
was possible, unless again it was a measurement by 
means of an analyser, in which case it would lx 
possible to pick out such a noise. The other method 
| of measuring noise was by analysis, and, in general, 
| that was a much more informative method. Picking 
out the components in the noise made it possible to 
| trace them to their sources, and then it was possibl 
to say whether the source was, say, the contact 
note or the phantom note, even though they wer 
| quite close together. 

In connection with Figs. 3 and 4, the author 
referred to the lower frequency component of 
133 cycles per second, together with the main com- 
ponent of 1,340 cycles per second. There was not, 
| of course, any actual 133-cycle component present ; 
| what was happening was a modulation of the 1,340- 
cycle component, and that was the type of product 

modulation similar in some respects to that used in 
| broadcasting. The 1,340-cycle component was 
modulated once a revolution ; presumably by som: 
very small error which was sufficient to produce a 
cyclic variation in the contact pressure on the gear, 
|so that the noise, which was a function of that 
‘contact pressure, was altered cyclically at two 
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frequencies, one the contact frequency or 


the | longer the case, 
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and nowadays, to obtain 


phantom note, as the case may be, and the other | frequencies, it was necessary to use analysers of | 


responding to the re -volutions per second. Taking 


the case of the product of two sine functions, it | 


vas easy to split them up into sum and difference | 
frequenc ies ; 


very me resolving power. 
Mr. A. C. Hutchinson, referring to a point raised 
both by De. Tomlinson and by Mr. Mason, asked 


but the ear, being a non-linear device, | whether it might not be that the reduction of noise 


gear | 





OBITUARY. 


DR. F. S. SINNATT, C.B., F.R.S. 
Tue death of Dr. F. S. Sinnatt, which occurred at 


hearing that modulated 1,340 cycles per second, de- | with higher frequency was due to the fact that high- | his home in Crooms-hill, Greenwich, on January 27, 


luced from it the rotational frequency of 133 cycles. frequency 


In the type of analyser to which Dr. Guy had | 


referred, the microphone was connected by ampli- | 


fiers to a tuned-circuit type 


of analyser, which | 


picked out the components one by one and measured | 


them in frequency and amplitude. 
power necessary in practice was of the order of 
| per cent. or 2 per cent. For instance, in one of 
Dr. Guy’s examples, where there was a question of 
the length of time of grinding a gear, it was important 
to know which of the components of the noise was 
being reduced, because the phantom note was 
reduced progressively, whereas the contact note 
tended to increase with the length of time of 
vrinding. It was important, therefore, to keep 
track of those two notes during grinding ; 
only 1-6 per cent. different in frequency. 

Mr. C. A. Mason, amp'ifying Table I, on which 
Mr. King had raised certain queries, apologised on 
behalf of the author for the footnote to that Table, 
which was not strictly correct. Items 1 and 2 
were actually measured on an objective noise meter, 
the design of which followed closely the recom- 
mendations put out by the 
America ; the measurements were 
mine the difference between gears cut by the 
author’s method and gears cut by the creep method, 
and the use of an objective meter in that case 
removed, he thought, any doubt as to the existence 
of a 6-phon difference between the two readings, and 
that the gears cut by the creep method were noisier 
by that amount. The readings quoted in Table | 
were taken over a considerable number of years; 
they had made some attempt to correct all their 
figures to the B.S. phon, which came into general 
use just before the war. Item 3 in Table I was 
taken by an older subjective method, and the read- 
ing had been corrected to phons. Item 4 was taken 
by the two-telephone subjective method. It had 
been found that the use of an objective noise meter 
was permissible, as, with gear noise of high intensity, 
agreement could be generally obtained within one 
or two phons between the objective and subjective 
measurements. The reading quoted for Item 5 was 
taken with a noise analyser, and had been corrected, 
using an equal loudness contour. 


The resolving | 


they were | 


| 


| rollers from a roller bearing. 


Acoustical Society of | 
taken to deter- | 


Commenting on the general technique of noise | 


measurement, Mr. Mason said that it was usually 
necessary to make a number of readings round the 
gearbox, due to the formation of standing waves 
in the factory or shop and selective radiation from 


| 


different parts of the gearbox, as they did not all | 


noise pattern round the 
and it was recommended 
taken round the box 
That 
25 and 


vibrate in phase. The 

gearbox was not uniform, 
that four or more readings be 
and averaged out to assess the total noise. 
accounted for the peculiar figures of 74-2 


| wormwheel (Author : 


8()-25, listed in Table I; they could not measure to | 


the nearest thousandth part of a phon, but the 
0-25 arose because an average was made of four 
readings, and the odd quarter was put down as 
0-25. The case where the gear noise was quoted 
as 74°25 and the shop noise as 74 might appear 
incongruous, but in that case the readings obtained | 
on the microphone with the gear running on load 


vibrations in structures and in the 
atmosphere were always rather more readily damped 
than low-frequency vibrations. Probably everyone | 





| 


| 


has deprived this country of one of its foremost 
fuel technologists. Frank Sturdy Sinnatt, Director 
of Fuel Research under the Department of Scientific 


connected with gear manufacture had gone through | and Industrial Research, was a son of Mr. Francis 


the anguish of boring out pinions and filling them | Sinnatt, and was born in Jersey in 1880. 


Early in 


with lead, and clamping damping rings and the likeon | his life, he went to live in Manchester and entered 
to the gear wheel. His own firm, Messrs. W. H. Allen, the Municipal College of Technology as a student. 
Sons and Company, went through the same trouble, | In 1906 he was awarded the Associateship of the 
and one additional thing they did was to connect | College in chemistry and chemical technology, and 
the gearbox to the works condenser and run the | 


gears in a vacuum; as might be expected in the 
light of present knowledge, 
at all, thereby providing evidence against the 
theory that the sound from the gear teeth was air- 
borne. When they had come to the conclusion 
that the noise from the teeth was almost entirely 
material-borne, 
structure of the casing, they concocted a machine 
consisting of a motor driving a spider, in the cir- 
cumference of which were some ordinary }-in. 
That ran in a cylin- 
drical casing, in which there was a slot into which 
an anvil plate could be projected by adjusting 
a screw. The anvil plate was then coupled by 
a rod to any convenient engineering structure, 
such as an odd casting, and the motor was run at 
speeds varying between 3,000 and 6,000 r.p.m., 
at which the centrifugal force of the rollers was 
a few pounds. When the anvil plate was projected 
only 0-001 in. to 0-002 in. into the path of the 
rollers, the most convincing gear squeal would 
come from the casting to which it was attached. 


through the pinion shaft and the | 


it made no difference | 


| organic 


| 
| 
| 





subsequently received the degrees of M.Sc Tech., 
and D.Sc. (Manchester). It was as assistant 
lecturer in chemistry at the College, and while 
working under Sir William J. Pope on metallo- 
compounds, that he was drawn to the 
subject to which he devoted his energies to the 
end of his life. For many years he gave all his 
time to the study of coal in all its aspects, and his 
vacations were spent at various works investigating 
the application of this fuel to industry. He was 
appointed head of the Fuel Section in the College 
and lecturer on fuels in the University of Manchester 
in 1915. In this capacity he carried out, or directed, 
a variety of researches on coal and coal products, 
the results of which were published in numerous 
scientific papers. In 1918, Dr. Sinnatt participated 


|in the formation of the Lancashire and Cheshire 


Coal Research Association and became its first 
Director of Research. Within this Association were 
developed many of the methods of research which 
were to form the basis of the organisation of the 
Fuel Research Coal Survey. 

In 1924, he was appointed Assistant Director of 


When the apparatus was clamped to a casting| Fuel Research and Superintendent of the Coal 


in the shops, the result again was a loud squeal. 


| Survey, and in December, 1931, when Dr. C. H. 


They followed up those experiments by others| Lander was appointed Professor of Mechanical 


which led them to conclude that the mechanism 


Engineering at Imperial College, London, Dr. Sin- 


of conduction involved only, or largely, the pinion | natt succeeded him as Director of Fuel Research. 


shaft and the pinion bearings, 
the gearwheel being relatively insignificant. 
experience, taken all round, had been rather con- 
trary to Dr. 
the gearwheel had a critical effect on the noise ; 
in their experience, as in the author’s, it had almost 
entirely boiled down to the gear-cutting. 


| 


conduction through | His enthusiasm and zest for his subject acted as a 
Their | stimulus to his staff, and the organisation was 


|expanded and new avenues of research opened up 


Guy's, which was that the design of | and pursued with vigour and success. His work in 


| the field of fuel technology was recognised by the 
award of a C.B. in 1935 and election to the Royal 
Society in 1938. Dr. Sinnatt served on the Councils 


The noise levels given in Table I of the paper | of the Institution of Mining Engineers, the Institute 


seemed surprisingly low. 


His firm, having no analy- | of Fuel, the British Iron and Steel Federation, the 


ser, made their measurements with an N.P.L.-type | British Colliery Owners’ Research Association, and 
| the British Coal Utilisation Research Association. 
a quiet gear, carrying on a conversation with no} He was also a member of the British National 


objective meter. That morning he had stood by 


difficulty at all, 


and yet the noise level indicated | Committee and Executive Council of the World 


by the meter at 3 ft. from the pinion was 94 phons. | Power Conference, and a Fellow of the Institute of 


He found figures of 70 and 80 hard to believe. 


| 


Chemistry and of the Institute of Physics. In 


Professor J. J. Guest quoted the author’s observa- | 1908, Dr. Sinnatt joined the Territorial Force, and, 
tion that the original wormwheel did not prove|in the war of 1914-18, went to France with the 


accurate enough. 


that phosphor bronze was better. (Author : 


The accuracies which could be obtained were not | O.T.C. 
original | awarded the M.B.E. (Mil.). 


entirely due to the wormwheel. The 


| machine was used to cut other wormwheels to replace 


were exactly the same as the readings obtained with | 


the gear shut down; in other words, they 


not measure the noise, 


could | 
but the figure of 74 was | 


the defective original wormwheel of the machine, | 
and he would like to ask by what means the new 
wormwheel was accurately centred with the rotating 
face. Secondly, the wormwheel was driven by 
means of a worm, and, of course, that worm had to 
be made to mesh with the new wormwheel. Was it, 
as he presumed was the case, a case-hardened and 
ground worm, and was it a lapped worm? He had 


quoted as being the maximum figure at which the | always found it desirable to lap after the hardening 


gear noise could be assessed. 


All measurements | and grinding. 


He had examined many machines 


were made at a distance of 3 ft., and the low shop- | of the kind and there seemed to be a good deal of 


noise figures were obtained by making the majority 
of the measurements in the dinner hour. 


The oscillograms taken by the author showed | been taken. 
which was| drive on the worm driving the wormwheel of the 


very well the particular frequency 
troubling him at the time. 
disappointed in recent years by not being able to 
take oscillograms of noises as he used to do; but 
Mr. Mason thought that he was to be congratulated 
on that account. The oscillograms could be taken 
only when the noise from the gear was far above 
any other noise in the turbo-set; that was no 


The author had been | 


| spring in the shafts; so he presumed that, after 


roughing out the gear, several finishing cuts had 
Not only that, but there was a gear 


table, and there was a gear drive on the hob. Was 
it necessary for those gears to be precision gears, 
ground and checked? If one did not have pre- 
cision gears driving the tool or the worm, there 
would be a residual error in the cut gear. 

The President intimated that the author would 
reply to the discussion in writing. 


| 





te 


Presumably, it was a bronze |Special Brigade R.E. He was later obliged to 
Cast iron), and it was found | return home on medical grounds, and subsequently 
Yes.) | assumed command of the Manchester University 


For his services in the last war he was 
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III.—TextTiLe MAcHINERY. 


No figures are available for the production of 
export of textile machinery in 1942, but it seems 
probable that a fairly high level of activity was 
maintained, though, of course, a number of the larger 
manufacturers have been engaged for some time on 
work more directly connected with the war effort. 
The profit of several manufacturers were substanti- 


| ally higher in the trading year 1941-42 than in the 


previous year. The experience of one section of the 
industry was summed up by Mr. Thomas Taylor, 
chairman and managing director of Card Clothing 
and Belting, Limited, at the annual general meeting 
of the company in December, 1942, as follows :— 
In some sections, trade has shown a tendency to 


| fall off in recent months, but, on the other hand, 








Ir6 


than 
and 


other sections are as busy, if not busier, 
ever Despite restrictions of one sort 
another throughout the year, and especially the 
shipping shortage, we have managed to maintain a 
very good export trade.” 
textile machinery, always small in recent years 
compared with exports, was probably very low 
during 1942, due to the concentration measures 
undertaken in the textile industry in the previous 
year in order to release labour for more essential 
war work. In the early stages, concentration of 
the cotton industry appears to have been carried 
too far and, towards the end of 1941, it became 
necessary to appeal for a return of labour to the 
industry. Mr. Bevin stated, at the end of 1942, 
that 5,000 persons had returned to the industry or 
were placed in it within the previous six months. 
Even so, the majority of the nucleus mills left in 
operation under the concentration scheme have not 
been able to keep the whole of their licensed spindles 
and looms in full-time operation owing to the 
scarcity of labour, and it has been estimated that, 
on the average, labour shortage and absenteeism 
have been responsible for more than 10 per cent. of 
the machinery in these mills being idle throughout 
the year. With the increasing emphasis laid on 
production of utility cloths, from which complicated 
patterns are excluded, the demand for special types 
of weaving machinery must have fallen off seriously, 
and the length of time during which Government 
control of clothing continues after the war is likely 
to determine the future demand for this type of 
plant. 

The textile machinery industry, for many years, 


has been extremely sensitive to international trade | 


conditions. In the years immediately preceding 
the war, a verv high proportion of the total output 
was accounted for by exports and though it is to be 
hoped that, in the post-war yeais, the British textile 
industry will be in a position to increase substantially 
its orders for textile machinery, this will only be the 
case if it can restore its former lead in export 
markets and can organise itself so as to ensure 
profitable operations both in home and export 
markets. The fact that the war has encouraged the 
establishment of new spinning, weaving and manu- 
facturing capacity in South America, India and 
Australia, which these countries will naturally not 
relinquish in favour of Great Britain, tends to 
restrict the export field available to the British 
manufacturer; but, provided the United Nations 
can succeed in co-operating to raise the standard of 
living throughout the world, it should be possible to 
create an increase in demand, that undoubtedly 
exists already except for lack of adequate purchasing 
power, which will more than counterbalance the 
adverse factors. Moreover, if a reasonable level of 
international prosperity can be assured, this should 
encourage an increased demand for the better 
quality textile goods which this country should be 
in the best position to supply. To obtain full 
benefit from a revival of international trade, how- 
ever, the textile industry must improve its own 
organisation, and significant in this respect is the 
suggestion that the ** planned production *’ methods 
of the Cotton Control should be retained for at least 
two years after the war. 

In November, 1942, a Cotton Industry Conference 
was convened to formulate proposals for the present 
and future organisation of the industry. The legis- 
lative council of the United Textile Factory Workers 
Association, embracing all the cotton-trade unions, 
refused to participate, on the grounds that the 
fundamental assumption underlying the discussions 
at the Conference was the desirability of maintaining 
private enterprise in the cotton industry, whereas 
official policy of the calls for 
nationalisation. The Association was already en- 
gaged in drawing up a report of its own on the post- 
war reconstruction of the industry. Unless recon- 
ciled, this fundamental difference of outlook within 
the industry must lead to difficulties after the war. 

There is no doubt that a large measure of re- 
equipment with new machinery is essential if the 
British textile industry is to resume a leading place 
after the war. The degree to which this is possible 
is governed to a large extent by the financial state 
of the industry. The effect of 100 per cent. Excess 


the Association 





The home demand for | 
| the 1942 trading results of a number of firms in the 
| Lancashire cotton industry showed that 100 out of 
were 








ENGINEERING. 


fk EB. 5, 1943. 


| Profits Tax in preventing firms from accumulating | not enable it to assess thoroughly the requirements 
| reserves is of importance in this respect, though the | of the latter, nor to form a reliable judgment on 


concession permitting the retention of 20 per cent 


| A . re a 
.| the relative merits of Scottish water-powe1 


of the tax for purposes of post-war reconstruction | southern steam-power for such applications. The 


may prove of considerable value. 


109 companies had credit balances which 


slightly higher than the average of a corresponding 
sample for 1941, when 107 out of 122 companies 
In 1942, nine companies 
showed debit balances compared with 15 in 1941, 
and the average debit balance was slightly lower | 
seems, then, that, in 
spite of difficulties, the industry was in a slightly | 
stronger financial position in 1942 than in 1941. | 
It is probably true to say that small firms are often 
not sufficiently strong financially to be in a position 
to purchase the most up-to-date machinery, and as 
the textile industry contains a high proportion of 
small units, this factor is also likely to be of im- 
Letter 
of the Cotton Board, statistics are given showing 
the distribution of the industry between small and 
The figures show that a consider- 
able proportion of the companies in each section 
of the industry are small: for example, about a 
quarter of Lancashire weaving sheds have less than | 
100 looms, and, in the finishing section, 529 out of 


showed credit balances. 


in 1942 than in 1941. It 


portance. In the December, 1942, Trade 


large concerns. 


| 593 factories have fewer than 200 operatives. 


of the Spindles Board in February. 


industry terminated in September, 1941. 


1936, when it was set up, the Board 


to 2,000,0001., and faced with the task 
dealing with some 10 million surplus spindles. 


was 


reached 12 million when the 


In February, 


have 
wound up. 


Trade for this purpose. 


assist in alleviating 


There is little 


should materially 
textile supply difficulties. 


is unlikely to be faced with the problem of redundant 


plant in an acute form for at least two or three years 


after the end of the war. Unless the level of exports 
can be permanently increased, however, the industry 
will be faced at the end of that period with problems 
very similar to those with which it was struggling 
in the years immediately before the war. 








LETTER TO THE EDITOR. 


THE DEVELOPMENT OF HYDRO- 
ELECTRIC POWER IN THE 
HIGHLANDS. 


To tHe Eprror or ENGINEERING. 
The Hydro-Electric Development 
land) Bill, based as it is on the recent report of a 
committee which admitted that it had only given 
very limited attention to some of the major factors 
concerned, demands critical in Parlia- 
ment. Even in war-time, the proposal to spend 
30,000,0001. after such a short inquiry is surely 
most astonishing. It is not quite clear from its 
report whether the committee’s main objective is 
the rehabilitation of the Highlands or the estab- 
sritish electro-chemical and electro- 
both admirable objectives 


SIR, (Scot- 


discussion 


lishment of a 
metallurgical industry 


One event of interest in 1942 was the winding up 
The purchasing 
power of the Board was allowed to lapse on the 
outbreak of war, and the spindles levy paid by the 
Since 
borrowed 
1,250,0001., and acquired over 6,000,000 spindles. 
The Board was originally empowered to borrow up | 
of 
In 
spite of the Board’s activities, however, the number 
of redundant spindles increased and was stated to 
Board was 
1942, a suggestion was 
made to transfer idle spindles from Lancashire to 
Northern Ireland, and Belfast textile manufacturers 
formed a committee to negotiate with the Board of 
It was claimed that there 
was no such shortage of skilled labour in Belfast 
as existed in Lancashire, so that the arrangements 
wartime 
doubt 
that, when war-time restrictions on consumption 
are removed, and having regard to the very heavy 
demand for textile products of all sorts which is 
likely to emanate from European countries when 
freed from Axis domination, the textile industry 


but it is quite obvious that its constitution did | 





An analysis of | committee has not made a detailed survey of 


Scottish resources, but points out that the estimat»s 
in 1921 of the Water Power Resources Committ 
of 275,000 kW worth-while development has alrea:|, 
been attained. It then discloses that it recommends 
a further 450,000 kW, divided into 70 separat: 
schemes, and upon which, presumably, 
| 30,000,000/. is to be spent. Unfortunately, neithe: 
the public nor the financial world appear to |. 
aware of the following special factors which affect 
the supply of electric energy for the electro-chemica| 
and metallurgical industry and which have bee: 
| largely disregarded by the committee. 


the 


1. The wide variation in water-power costs which 
mainly depend on capital expenditure incurred 
harnessing the water supply, by tunnelling, conduits, 
dams, ete., and rise very rapidly with less favoura})| 
sites and small-scale installations (capital expend 
tures on existing hydro-electric plants range from 
71. to 651. per kilowatt). 

2. The importance for such applications of 
utilising the electric energy directly at the site of 
its generation to avoid transmission costs, which 
form such a large proportion of the cost of electricit 
as supplied for normal purposes. 

3. That even the earlier more favourably situate: 
Scottish water-power schemes have incurred much 
higher capital costs than many foreign electro 
chemical centres, such as Scandinavia, and that th 
|new schemes now proposed will incur far higher 
capital costs than the existing Scottish installations 

4. In recent pre-war years, the relative costs of 
electric energy from water-power and from steam 
have shifted considerably in favour of steam, and 
although the committee are right in pointing out 
that this shift has lately been reversed, there are 
many factors in favour of steam which 
much closer consideration than they have been 
given. 

5. The cost of electric energy represents only a 
small factor in the overall cost of electro-chemical 
and electro-metallurgical products. (We have shown 
how it varies from 0-5 per cent. to 20 per cent., and 
in only one exceptional case attained 27 per cent.) 

6. In the location of the electro 
chemical industries obviously depends not only on 
access to cheap power, but still more on the port 
facilities for the transport of raw materials and for 
the marketing of products and upon the availability 
in the neighbourhood of abundant and 
man-power which several of the formerly distressed 
areas in the south can offer more readily than th 
scattered crofter population of the Highlands. 


deserve 


consequence, 


suitabk 


The truth of these latter considerations and an 
emphasis on the past neglect of our opportunities is 
shown by the large electrolytic metal refinery at 
Hamburg and the modern electrolytic zine works 
at Magdeburg, the former depending on cheap power 
generated from coal imported from Britain, and the 
latter on local coalfields. These plants are not 
‘*‘autarchic ’’ (as we now too easily assume to b¢ 
the case with all German works), but economic 
international standards. 


We represent no sectional interests, neither hav 
we any objective beyond the establishment of thes 
industries in this country under the most favourable 
conditions, but we have had opportunities of making 
an unbiassed survey of developments in other 
countries and trying to apply the results to condi 
tions in our own country (see ENGINEERING, vol. 82, 
page 779 (1906); and vol. 147, page 521, et seq 
(1939). The subject is so technical that it is highly 
desirable that the scheme should have the benefit 
of much more careful from chemists, 
metallurgists and wider circles of the engineering 
profession before it can safely be adopted. 


criticism 


Yours truly, 
R. 8S. Hutton 
Goldsmiths Professor of Metallurgy, 
University of Cambridge. 
O. W. RoskILL, 
Industrial Consultant. 
January 27, 1943. 
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LABOUR NOTES. 


One of the principal proposals of the Bill for the 


gulations of wage rates and working conditions in | 


he catering trades is the setting-up of a Commission 
msisting of not more than seven people, three inde- 
pendent, two representatives of employers and two 

presentatives of workers, which will decide whether 
wages boards shal] be set up, make recommendations 
o the Government for the development of the tourist 
ndustry after the war, and deal with the question of 
taggered holidays. An Order by the Minister to set 
ip a Wages Board must be laid before Parliament, 
ind either House may annul it within 40 days. Wages 
soards will consist of not more than three independent 
people with an equal number of employers and employ- 
ces in the trades affected, and after considering written 
representations, they may make proposals dealing with 
wage rates, holidays, holiday pay, and rest intervals. 
Chey will also deal with tips. 





Any employer paying less than the statutory wages 
will be liable to a fine of up to 20. for each offence. 
Wage records must be kept and be open to inspection 
by Ministry of Labour officers, who will have the right 
to enter any premises. The Bill applies to all estab- 
lishments, whether run for profit or not, supplying food 
or drink for immediate consumption, or providing 
living accommodation for guests or employees. 

Further steps which it has been decided to take in 
the control of the movement of labour were described 
by Mr. Bevin in reply to a question in the House of 
Commons last week. They include, he said, amendment 
of the Employment of Women (Control of Employ- 
ment) Order, to include women up to the age of 40. 
Hitherto, the Order has included women up to the age 
of 30. The effect of that will be that, with certain 
exceptions, all vacancies for women between the ages 
of 18 and 40 inclusive will only be able to be filled 
through the Employment Exchanges. Another step 
decided on, the Minister continued, was the making of 
an Order requiring employers to notify the Ministry of 
Labour and National Service, where that had not 
already been done, of the termination of employment 
of certain classes of their employees, in order to prevent 
the loss of their services to essential war work. It had 
been found, Mr. Bevin said, that when workpeople left 
their jobs without the knowledge of the Ministry, it 
was impossible to ensure that their services were used 
to the best advantage for the purposes of the war. 


It was added that it had also been decided to make 
a wider use, where necessary, of the powers of direction 
under Defence Regulation 584 to non-scheduled-work, 
including part-time work. At the same time, an Order 
would be made safeguarding the conditions of employ- 
ment of persons who were directed to such work. 
These arrangements. it was explained, were required 
owing to the necessity of transferring large numbers 
of persons to works not covered by the Essential Work 
Orders, including, in particular, part-time work, in 
order to make the fullest use of our man and woman 
power. 

Speaking at Birmingham on Friday last week, Mr. 
Oliver Lyttelton, Minister of Production, said that it 
was easy to say that, wherever possible, they would 
move the work to the worker—the job to the man; 
but that could not always be done. Sometimes, they 
must move the worker to the job. A factory equipped 
with modern machine tools could not be picked up 
without long delays, and put down where there was a 
reserve of labour; in that case, they must move the 
labour to the tools. Inconvenience, and, indeed, hard- 
ships, might be suffered by those who had to move, 
but their mobility was as great a factor in winning the | 
war as the mobility of troops, warships or aircraft. | 
Where a worker had to move into a new area, where 
ill the essentials of life, such as work, house and beer, 
were different, he was making a contribution to the 
mobility of the industrial army. 


The report of the New Zealand Department of 
Labour for the twelve months ended March, 1942, | 
states that women are now employed in many occupa- 
tions previously restricted to men by custom or law, 
und their employment has also been extended in several 
trades, including the canning department of meat- 
preserving works. They are also serving as drivers, 
tram conductors, railway porters and postal delivery 
officials. In some industries, however, women’s em- 
ployment has been restricted or excluded by the 
provisions of awards and by the prohibition of night- 
work by the Factories Acts. 


Variations of awards have been made on the recom- 
mendations of the Industrial Emergency Coun7il, which | 
in considering the general question, has adopted the | 
principle of equal pay forequal work. As a result, hour 
rates of pay for women have been fixed ‘‘ only where 














jit has been shown that a lower volume of work was 
| inevitable, or the whole of a job could not be allotted 
| to women.” 

An official note in a recent issue of the American 
International Association of Machinists states that, 
for a number of years, women have been members of 
the organisation. The word ‘** women”’ has, in fact, 
been removed from the Constitution of the union, so 
that the qualifications for women are the same as 
those formen. ‘* We have women,” the note continues, 
“who are journeymen, specialists, production workers, 
apprentices and helpers, and there should be no 
difference in the classification between men and women. 
Our great concern over the introduction of large num- 
bers of women into the machine industry is to be sure 
that they are paid the same rates as men for the same 
class of work. By maintaining proper wage structures, 
with no discrimination against women, this will be 
accomplished. If, in any industry, women are only 
employed because they represent a reservoir of cheap 
labour, then our Association should have something to 
say regarding this.” 

After a conference, in Leicester last week, of the 
National Association of Trade Union Approved Soci- 
eties, it was officially stated that the delegates were 
agreeable to accept the proposal in the Beveridge 
Report relating to the supercession of approved societies, 
provided that the whole scheme was implicated. The 
general feeling with regard to the period of transition 
for pensions was that the proposed 20 years should be 
reduced. Regarding the proposal to exempt, from 
insurance, persons in particular occupations, such as 
the Civil Service, the railways, etc., it was added, the 
representatives of approved societies with such members 
said that they would put forward their own special case 
for consideration. They were, however, accepting the 
scheme as a whole, and would fight their own battles 
without putting obstacles in the way of the adoption 
of the report. 


The editor of Man and Metal, the journal of the 
Iron and Steel Trades Confederation, states in the 
January issue that, in 1942, satisfactory improvements 
in the organisation’s cost-of-living agreements were 
achieved in all the main sections of the industry— 
providing for a flat rate increase of approximately 6s. a 
week. “Some of our members felt,’”’ he continues, 
“ that the time had arrived to revert to the full opera- 
tion of the sliding-scale agreements, but we believe it 
was generally recognised by the overwhelming majority 
that this was not only impracticable, but undesirable, 
at the present time. During a period of rigidly con- 





| scales to operate and achieve the purpose for which 
they were originally intended. As things are at present, 
anything that would have been gained on the swings 
| of a higher scale percentage would have been lost on 
| the roundabouts of increased prices and higher taxation 
ito meet the higher price of iron and steel in view of 
| the fact that the only consumer that really matters 
to-day is the State.” 





| 


The Minister of Labour and National Service is to 
be asked by the Trades Union Congress General Council 
to introduce certain new conditions in an amendment 
to the Essential Work Order. One 1s that recognition | 
of trade unionism should be made a condition when 
an industry desired to secure the benefits of the Order. 
Alternatively, it is proposed that where recognition is 
withheld, unions should not be impeded in the exercise | 
of their rights. Another suggested amendment seeks 
to prevent employers in scheduled undertakings refusing 
employment to employees whose dismissal] a National 
Service Officer has forbidden. The object of this | 
proposal is stated to be to prevent firms escaping their 


| obligations under the Order by continuing to pay but 


giving no work to men they cannot dismiss. 


At a meeting in London last week, the General 
Council of the Trades Union Congress welcomed the 
publication of the Tomlinson report on the rehabilita- 
tion and resettlement of disabled persons. Consulta- 
tions are to take place between the Ministry of Labour 
and National Service, the General Council of the Trades 
Union Congress and the employers’ organisations on the 
measures necessary to carry out the recommendations. 
Mr. Mander, the Liberal Member for Wolverkamp- 
ton E., asked the Prime Minister in the House of 
Commons last week if he would invite Sir William 
Beveridge to conduct an inquiry into the most effective 
way of preventing unemployment after the war. Mr. 
Attlee, replying, said that the prevention of unemploy- 
ment could not be dissociated from Government policy 
over the whole field of economic affairs. Examination 
of the matter, therefore, must form an integral part of 
the study of post-war policy by the Government, and 





|it was undesirable at this stage that it should be 
entrusted to any single individual. 


| trolled prices and subsidies, it is impossible for sliding | 





WAR-TIME STANDARDISATION.* 
By C. Le Maistre, C.B.E. 
(Continued from page 77.) 


In the last war, some of the greatest successes were 
due to standardisation and some of the greatest 
tragedies were due to its absence. The production of 
tanks is an illustration of successful standardisation, 
whereby the component parts manufactured in hun- 
dreds of factories thousands of miles away, when 
assembled in the British Isles, fitted perfectly. Another 
example is the use of standards in aircraft production. 
These were brought to a high pitch of excellence during 
the last war and are being kept fully up to date. Past 
experience has also shown that, in many sections of 
industry, it was necessary to limit the types, sizes, 
grades and qualities supplied in normal times. Even 
in those cases where industry was working exclusively 
to British Standards, it was necessary to introduce 
considerable rationalisation. While, in wartime, the 
fear of lessening output may engender a disinclination 
to undertake any broad scheme of standardisation, it 
is a fact that a considerable amount of useful stan- 
dardisation has been and is being effected without in 
any way interfering with output. This must, in due 
course, show its effect by increasing production as a 
whole. Since the outbreak of the war, in addition to 
urgent requirements of industry itself, though on a 
reduced scale, the B.S.I. has been fully occupied in 
dealing with requests from Government departments 
for the drafting of what are termed War Emergency 
British Standards. The understanding is that, when 
peace comes, these War Emergency Standards shall be 
subject to reconsideration with a view to their suit- 
| ability, or otherwise, to peace-time requirements. The 
Institution has quickly organised the necessary con- 
sultation with industry, the policy in certain cases, 
where materials are in short supply and rationalisation 
is essential, being determined by the Government on 
the basis of priority. 

A widely extended programme of rationalisation and 
standardisation of packages has been carried out, due 
regard being paid to the efficiency of the containers 
and the economy of the material used. In 1940, the 
first War Emergency British Standard Schedule of 
Sizes for Tins and Cans was issued, and it was estimated 
that, in the first year, upwards of 40,000 tons of steel 
were saved. The work was extended to cover packaging 
generally and further schedules were issued for tins and 
cans, and for kegs, drums, etc. The loss of tin, lead 
and rubber supplies and the general shortage of labour 
for civilian purposes has necessitated further restric- 
| tions, and during the past year the B.S.I. has had about 
150 trade committees working on the preparation of 
schedules of sizes and types of packages for all pre- 
packed commodities, irrespective of the type ot con- 
tainer. The first Government Order controlling 
| packaging, irrespective of the type of container, was 
| issued in the early autumn of 1941, making mandatory 
|the British Standard War Emergency Schedule of 
| Sizes and Types of Packages of Pre-packed Commo- 
dities, which was published simultaneously with the 
| Order. This work is being continued and extended 
| under the authority of the Minister of Production. 
| During the two or three years which preceded the 
| war, efforts had been made to co-ordinate the steel 








| specifications for the automobile and aircraft industries, 
but while some progress was made, the B.S.I. found it 
impossible to bring this to finality. War conditions 
emphasised the necessity for rationalising steel specifica- 
tions with the first objective of reducing the number, and, 
at the same time, providing a schedule of special and 


| alloy steels covering the whole of the requirements of 


the Fighting Services and also for general engineering. 


| This rationalisation was undertaken by the Technical 


Advisory Committee under the chairmanship of Dr. 
W. H. Hatfield, F.R.S. The Committee works under 


| the Steel Control of the Ministry of Supply, and is 


composed of steelmakers, representatives of the Services, 
and the B.S.I., working in consultation with important 
consumers. This Committee has acted in an advisory 
capacity in the preparation of War Emergency British 
Standard Specifications in order to give effect to its 
recommendations for special and alloy steels. This 
British Standard Schedule of specifications (B.S. 970 : 
1941) comprised a series of 58 wrought and alloy steels 
known as the “ En series,’ and was first published 
in July, 1941. The range of steels was considered by 
the T.A.C. to be adequate a3 covering all the general 
engineering requirements of industry. It represented 
the analysis by that Committee of over 2,000 specifica- 
tions, a work of considerable magnitude. The speci- 
fications were made as informative a3 possible and data 
were given regarding “‘ mass effect’ relating to each 
of the types of steels dealt with. 





* Paper delivered at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, held in 
| Newceastle-on-Tyne on January 8, 1943. 
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This rationalisation was taken a step farther in the 
early part of 1942 and was given practical effect by a 
Direction issued by the [ron and Steel Control stating 
that, for general engineering purposes, all steels must 
comply with a reduced range of 44 steels selected from 
B.S. 970; and the B.S.I. was requested by the Iron 
and Steel Control to circulate a Memorandum to in- 
dustry indicating the 44 steels in detail. This Memoran- 
dum was published as B.S. 970A. When B.S. 970 
was issued, it was fully realised that it would be 
necessary at an early date to review the position in 
order to incorporate the modifications found to be 
required in the practical working of this En series. 
The revision was issued in November last. Comple- 
mentary to B.S. 970, a companion document prepared 
by the T.A.C. was issued by the B.S.I., giving informa- 
tion regarding the use of the various steels and their 
classification. This rationalisation represents one of the 
most important pieces of work which has come within 
the wegis of the B.S.1. since the war. 

The desire of the Government Departments that 
narrower ranges of composition should be specified, 
to make it possible for all steelmakers to deliver to 
a common stock and for users to draw from these stocks 
without regard to individual casts or suppliers, and to 
obtain the desired properties by using standardised 
heat-treatment, is evidenced by the issue, again by the 
B.S.L., of a Services’ Schedule of Carbon and Alloy 
Steels, for Armaments and Vehicles, known by the 
reference No. BS/STA.5. It is essentially an ex- 
planatory schedule of requirements, based on the recent 
revision of the British Standard steel specifications of 
the En Series. It also takes into account the Direction 
of the Controller, which limits the available types of 
alloy steels and enforces the economical use of alloying 
elements. This Services’ Schedule has been drawn 
up by a Conference of technical representatives of the 
various Government Departments in collaboration with 
the Superintendent (Technical Applications of Metals) 
of the Ministry of Supply. It represents a fusion of 
requirements for most general purposes of the smallest 
possible number of essential steels, including carbon 
and alloy types. 

The Conference kept in mind the widely distributed 
nature of the engineering industry and the introduction 
of many new works as sub-contractors; the difficulty 
of maintaining the necessary degree of uniformity of 
individual parts ; and the need for simplification of the 


procedure for ordering material, both by contractors | 
for their own use and by Service departments for stock | 
An innovation is a colour code, which | 


or free issue. 
has been provided in view of the creation of national 
stocks, to which redundant material is returned for 
further issue. The adoption of common requirements 
for steels has been welcomed generally by user depart- 
ments and contractors. In drawing up this Schedule 
of Service Steels for armament and vehicle 
facture, the Conference has kept in the closest touch 
with the T.A.C. and the schedule was looked upon as 
a contribution to the 1942 revision of B.S. 970. The 
hope is that it will materially assist production in 
general by ensuring increased availability, and reason- 
able uniformity of the steels and of their response to 
heat treatment. All the steels of the Schedule are 
permitted steels within the scope of the Direction of 
the Iron and Steel Control. It will thus be seen that, 
little by little, the views of the metallurgists who 
produce and the engineers who use the steels are coming 
closer together, and this is bound to have the effect 
ultimately of bringing about general agreement on a 
single series of rationalised steels. 

The saving of material on nuts and bolts may seem 
a somewhat small matter in comparison with the 
rationalisation of alloy steels; yet, at the instance 
of the Ministry of Supply and in consultation with the 
trade, War Emergency British Standards for both 
black and bright bolts and nuts have been agreed upon, 
and, by a reduction of the width across the flats and 
the thicknesses of bolt-heads and nuts, a saving of 
many thousand tons of steel annually has been effected. 
Not only is there a saving of material in the bolts 
themselves (and also in the labour of making them, for 
they can be forged to the smaller dimensions by a single 
blow, instead of the number of blows necessary for 
the larger heads) but there may be, in addition, a con- 
siderable saving in the material of the parts which 
are bolted together; for example, in the case of a 
pipe flange or valve, the smaller-headed bolt permits 
of a smaller bolt circle and consequently smaller 
dimensions for the flange or valve generally. 

Economy in tool manufacture may be secured in 
one or both of two ways: by a more efficient design for 
the individual tools themselves and by a simplification 
of the multitudinous designs already manufactured. 
To give effeot to this, the B.S.[. has collaborated closely 
with the various Ministries and has prepared simplified 
war-time editions of existing British Standards and 
also War Emergency Standards for tools not already 
rationalised. A simple example is the war emergency 
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sinks (B.S. 985). In place of a large variety of sizes 
and angles of countersink, seven sizes only, with one 
uniform angle, are now recognised for war-time pro- 
duction. A more ambitious example is the British 
Standards for Screwing Taps (B.S. 949). The advent 
of this Standard, giving the overall dimensions and 
tolerances for all of the common designs of taps, 
enabled the Ministry of Supply to establish an organ- 
ised control of tap manufacture, whereby the various 
manufacturers are each enabled to concentrate on a 
limited range of designs and sizes. 

One item in machine-tool design which is still causing 
a great wastage of labour in production is that of collets 





for lathes and milling machines, and this matter is 


now being investigated by the B.S.I. at the request of 
the Ministry of Production and the Machine Tool 
Control of the Ministry of Supply. Data furnished by 


the manufacturers have indicated the extreme diversity | 


in collet design. One manufacturer alone has 700 
varieties of collets in general production, and he has 
on record the details of no less than 4,600 types, any one 
of which he may be called upon to produce at any time. 
The committee have had to realise that the necessity 
for maintaining a supply of collets for existing machine 


tools, until such time as those tools wear out, makes it | 


impossible to do much to rationalise the existing con- 
ditions, but they hope to be able to issue a schedule of 


a limited series of types and sizes of collets for new | 


designs of machine tools, so that the present unfor- 
tunate conditions may not be perpetuated. 

Similar conditions have existed in regard to gauges. 
The complex designs of modern armaments inevitably 
necessitate a great variety of special gauges, but, 
nevertheless, a great many components are such that 
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ComPpLeTtep Two-Storey Houses, with Construction YARD IN FOREGROUND. 





Jia TABLE FOR CONSTRUCTION OF PANEL FRAMES. 


and the big consumers (and the various Service Depart 
ments have been as individual as the many commercial! 
purchasers) have each evolved their own designs 
There was no real justification for this, and the new 
British Standard giving Recommended Designs for 
Plug, Ring and Gap Gauges (B.S. 1,044) establishes 
simple designs on which the gauge manufacturers can 
now concentrate. The maximum efficiency in gauge 
production, a matter of vital importance in the war 
effort, does not rest solely, however, on the general 
dimensions of the gauges, but reflects back to the design 
departments where the tolerances on the work are 
established. Here. again, special considerations do on 
occasion demand special tolerances; but the great 
bulk of work, and especially threaded work, can be so 
rationalised that standard tolerance systems can be 
adopted—and, if such standard systems are used, the 
common forms of gauges can be obtained from stock, 
instead of having to be specially manufactured. 


(To be continued.) 








COKE FOR DOMESTIC FiREs.—The Ministry of Works 
and Planning has issued instructions to Government 
offices throughout the country to mix coke with the coal for 
use on office fires. Domestic users wishing to eke out coal 
with coke are reminded that all sizes of coke, and certain 
other fuels, are less severely restricted than house coals 
for January, February and March. For coke not exceed 
|} ing 1 in. in size, anthracite and Welsh dry steam coal 
not exceeding 1] in., and all types of manufactured fuel. 
| total supplies must not exceed 10 cwt. per month, but 
no supplies will be made while a consumer's stock exceed- 

10 cwt. For the same fuels, but exceeding these sizes. 


they call for no more than-simple plug, ring, or gap | both the total supplies and stock are 1 ton. The amounts 


In the past, the manufacturers have been | of the above fuels are additional to those allowed for 
British Standard for Combined Drills and Counter- | prepared to supply gauges to their customers’ drawings | other kinds of coal. 

















FEB. 5, 1943. | 


EMERGENCY HOUSING IN THE 


EN 


GINEERING. 


STATES. 


UNITED 








Fic. 7. 





Fie. 8. 


EMERGENCY WAR-TIME HOUSING 
IN THE UNITED STATES. 


In order to meet the great demand for new hous- 
ing accommodation which has arisen as a result of 
the war activities of the United States, a National 
Housing Agency has been created, and has taken 
over, consolidated and extended the activities of a 
large number of previously existing authorities. To 
handle its complicated tasks effectively, the Agency 
has formed three operating units: the Federal Hous- 
ing Administration, the Federal Home Loan Bank 
Administration, and the Federal Public Housing 
Authority. The duty of the first of these is to stimulate 
the application of private building activity to war 
needs; the second is concerned with the encourage- 
ment of bodies analogous to the building societies of 
this country, which enable workers to invest their own 
savings in the houses they occupy ; while the main part 
of the actual construction of war houses falls on the 
third unit, the Federal Public Housing Authority. The 
premises being built by it, or under its auspices, are 
ivailable not only for workers in the factories which 
are being constructed in new areas, but also for members 
of the United States Forces of the lower grades. The 
(ct under which the Authority operates limits the 
construction cost of a single-family dwelling to 4,500 
dols. if it is situated within the United States; in 
\laska, the limit is set at 7,500 dols. 

The work which is being carried out has many 
features likely to be of interest to those who are 
concerned with the provision of emergency housing 
accommodation in this country, as, for instance, in 
connection with large factories built in rural areas. 
Although much of the work of this class in Great 
Britain may be already completed, there is likely to 
be analogous activity in the future in connection with 
extensive development schemes. The problem of the 
provision of temporary housing also arises in connection 
with almost all civil engineering works of any important 
magnitude and although in this country sites are not 
ikely to be so remote as they may be in the United 
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States, the methods being employed in that country 
may prove applicable here to some extent. 

The Federal Public Housing Authority has divided 
its operations into three categories. The first is de- 
scribed as the provision of “ stop-gap shelters,” the 
|second of “temporary housing,’ and the third of 
“permanent homes.” Stop-gap shelters are used on 
projects which can be carried through in a relatively 
short time, or during the early stages of more extensive 
works, and in this latter case provide accommodation 
for the workpeople during the construction of more 
elaborate living quarters, For stop-gap shelters, motor 
trailers are used. These are of standard type, such as 
are employed for camping in this country. In general, 
they accommodate four persons, but some larger units 
with accommodation for six are also in use. These 
latter have folding wings which when spread out 
provide a living space of 2,569 cub. ft. The trailers 
are assembled in parks in numbers up to a hundred, 
jand in some cases temporary “street” lighting, 
central lavatories, and other amenities are provided. 
The trailers are provided with self-contained jacks and 
when they are parked it is the practice to remove the 
wheels and return them to headquarters for use on 
another batch of trailers. It is clear that this system 
enables temporary living accommodation for a large 
number of workpeople to be provided in a matter of a 
few hours. It could hardly be employed by an in- 
dividual contractor, but the large-scale operations of 
the Federal Authority enable it to maintain an adequate 
fleet of vehicles. 

The definition of temporary housing adopted by 
|the Authority is that it is of the type which may 
| be dismantled and set up elsewhere when it has served 
| its purpose in any particular location. The houses 
| are generally of the pre-fabricated type and are usually 
|of wood, although construction with steel panels 

insulated with rock wool is also used. An idea of the 
methods being employed can be best obtained from a 








detailed reference to one particular installation rather | 
' the Home Counties. 


than from a survey of the whole field in general terms. 
Attention may accordingly be confined to the Indian- 





| head project in Maryland, which provides accommo- 
dation for the workers in the large naval powder 
factory on the Potomac River, below Washington. 
| The complete installation consists of 650 houses built 
by a number of contractors. Among them is a batch 
of 50 built by the National Homes Company. In order 
to obtain information regarding the time required to 
install temporary living accommodation in an emer- 
| gency, one of the houses was dismantled, transported 
| over rough and winding roads for a total distance of 
| 36 miles, and returned for re-erection on a new site 
| adjacent to that from which it had been removed. 
| The operation was started at 7.30 a.m. on July 29, 
1941, and was completed by 8 a.m. the next day. 

The house is of the one-storey type with a small 
attic, and contains two living rooms, two bed-rooms, 
| kitchen, bath-room, box-room, and hall. It is con- 
structed of shop-fabricated panels, the exterior and 
interior walls and ceilings being of plywood on wood 
framing. The wall panels are of room-length size. 
The floor and roof are each built up of eight pre- 
fabricated panels, the floor being of oak planks and the 
roof of asphalt tiles on wood rafters, lined with plywood 
inside. The windows are of the steel casement type with 
wood frames and the doors are of wood. The windows, 
doors and ashboards are assembled on the wall panels 
in the factory. Field work consists in the provision of 
a series of concrete piers on which the floor panels 
rest, all plumbing work, electric wiring, the fixing of 
kitchen equipment and the building of the brick 
chimney. 

A view of the completed house is given in Fig. 1, 
on page 110, this view showing its condition at 7.30 a.m. 
on the day when dismantling was started. In view 
of the fact that the operations were completed by 
10.30 a.m. and the parts loaded on to two large and one 
smal] motor lorries, many of the Uismantling opera- 
tions were naturally carried out simultaneously. 
Approximately, however, the procedure was as follows. 
The shingles of the roof-panel joints were removed and, 
at the same time, the overhead electric-supply wires 
were disconnected. The entrance porch, electric-light 
fixtures and bath and kitchen equipment were then 
removed. The external corner boards and mouldings 
were then taken down and the chimney dismantled. 
The roof-pane] bolts and braces were then removed. 
enabling the gable-end panels to be taken down. This 
operation is illustrated in Fig. 2, on page 110. The 
roof panels were then taken off and the wall and 
ceiling bolts removed. This permitted the ceiling panels 
to be lowered, as shown in Fig. 3, on page 110. The 
wall panels were then removed in such a sequence 
that those still standing supported each other in the 
manner shown in Fig. 4. The floor panels were then 
taken up and the foundation piers removed. 

In re-erecting the house on its new site, after its 
journey of 36 miles, approximately the same sequence 
| of operations was followed in the reverse order. A 
| fairly large labour force was employed relative to the 
size of the structure concerned, but as the whole 
purpose of the demonstration was to ascertain how 
quickly houses could be provided in an emergency. 
no contro] over procedure or the number of work- 
people employed was imposed on the contractor who 
carried out the work. It may be assumed that in 
actual cases of emergency ample labour would be made 
available. 

Although it is perhaps hardly likely, even under 
war conditions, that it would be necessary to provide 
living accommodation of the type represented by this 
house in so short a period as 24 hours, the demon- 
stration has shown that even that requirement could 
be met. The moving of a completed house, as in this 
case, would probably prove quicker than the provision 
of a new one, even though dismantling has to be 
included. Although the houses are built of pre- 
fabricated parts, there is naturally a considerable 
amount of detail fitting which has to be done on site. 
and in a new structure this may take several days. 
Some of this work is eliminated by moving a com- 
pleted house ; for example, a considerable part of the 
interior wiring was left in position on the panels, and 
the reconnection of the various sections took less 
time than the fixing of the origina] installation. Very 
little new material was required during re-erection, 
the main item being 50 new bricks for the chimney 
to replace those that were broken during dismantling. 
The concrete blocks on which the floor rests were 
removed and used again. There was naturally a certain 
amount of minor disfigurement and scratching of the 
panels and other parts, but not such as to prevent the 
house being occupied immediately. 

Although many wooden hutments have been built 
in this country in connection with war projects of 
various kinds, and they are frequently employed to 
provide accommodation for the labour force on civil- 
engineering works, it is now unusual to employ wood 
for permanent housing. This was not always the case, 











and there are many old wooden houses to be seen in 
The abandonment of wood as a 
constructional material is probably due mainly to its 
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| 
cost. Conditions are very different in the U nited | 
States and the “ permanent homes” which are being | 
constructed under the auspices of the Federal Public | 
Housing Authority are largely of wood construction. | 
The pre-fabricated type of house dealt with above is 
not necessarily considered merely as a temporary 
structure and may be erected for permanent occupa- 
tion. The activities of the Authority, however, have 
also covered the erection of what may be described 
as field-fabricated houses. The procedure which is 
of considerable interest is applicable only to housing 
schemes of some magnitude. 

An example of the use of field fabrication is furnished 
by the housing programme being carried out at Tonomy 
Hill, Newport, R.1. The method used has been deve- 
loped by the Federal Public Housing Authority and 
is known as the F.P.H.A. system. A view of part of 
the Tonomy Hill estate is given in Fig. 5, on page 118, 
some of the completed houses being seen in the back- 
ground and the construction yard in the foreground. 
It will be noticed that the houses are of the two-storey 
type, and are considerably larger than those built at 
Indianhead. This fact accentuates the value of the 
field-fabrication system, as it is not necessary to trans- 
port the wall and other panels, in this case of consider- 
able size, by road or rail. 

The essential feature of the F.P.H.A. system is the 
use of three jig tables; one of these is used for the | 
assembly of the external-wall and partition panels, 
and the ceiling and roof panels; the second is used 
for the roof trusses ; and the third for the floor. Timber 
sawn to the required sizes is delivéred to the site and 
the only machine equipment which has to be provided 
is a bank of power-driven cross-cut saws for cutting to 
length. The saws with their driving motors are 
mounted on swinging arms, so that the timber lengths 
may be cut off at an angle, as is necessary, for example, 
in building up the roof trusses. The jig tables used 
for the panels permit different sizes of panel to be 
constructed, so that houses of various types and sizes | 
can be built with the same equipment. This does not 
apply to the jig table for the roof trusses, these being 
adapted for the construction of only one pitch and 
roof span. If a different span is required a different 
jig table must be used. 

One of the panel jig tables, with the construction 
of the framework of a panel in progress, is illustrated 
in Fig. 6, on page 118. The jig table is essentially 
a wooden platform provided with battens at the edges. 
The panel frame which is being built may be clamped 
together by driving wedges against these battens. 


The table carries a series of template blocks between | 


which the frame members are inserted and are thus 
located in the correct relative positions, Metal tem 
plates are provided for marking off the members for saw 

ing to correct length, or notching if required. 
dimensions are in terms of a modular unit of 4 in, and 
any alteration in house dimensions, which might, for 
instance, be required by local conditions, must be in 
terma of this unit, The pitch of panel-frame members 
24 in,, or six units, and of floor-frame members 
16 in,, four units, A tolerance of plus or minus | in 

in allowed in completed panels 

As the Tonomy Hill scheme is of considerable mag 

nitude, the installation of various items of special 
plant has been justified, As an example, a roller 
conveyor has been provided for transporting the timber 
from the atore to the saw benches, and the completed 
panela and roof sections are handled and lifted into 
position by a crane mounted on chain tracks, The 
orane laya the panels flat on the ground or, in the case 
of the second atorey, on the ceiling of the ground floor, 
and they are rained to their final position by a team of 

men, aa illustrated in Fig, 7, on page 110, Chocks are 

fitted to provide a hinge around which the panel 

in lifted, The assembly of roof trusses 
and the gable enda to form a roof frame ia shown in 

Fiv. & =n completion, the whole unit in lifted inte 

position by the crane, the roof covering being added 

Special sections of the yard are employed for | 
awembling the porch stepa and other minor items of 
the These pase in completed form to the 
houses being erected and no detail assembly is necessary | 
on the actual structure 


is 


rotates aa it 


later 


houses 








| action, 


| elevator through two ports 6, 


All main | 


| springs need only have a «light 
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547,484. Automatic Pilot. The Sperry Gyroscope 
Company, Limited, of Brentford, R. H. Nisbet, of Osterley, 
and W. G. Harding, of Whitton. (2 Figs.) December 23, 
1940.—The invention is a device for exerting a return 
or repeat-back, on the control system of the 
pilot stop the servo-motor. The gyro- 
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to develop in the servo-motor. This pressure differe; 
moves the piston 40 and the shaft 56 to the left and th 
through the gear sector 54, rotates the frame 4 so as 
follow-up the disc 2 until the primary controller 
restored to the neutral position in which the ports 6 ; 
aligned with the edge of the disc 2. A manual contr» 
knob 65 is provided on the front of the instrument ca« 
to enable the automatic pilot to be set for a climb 
descent. Rotation of the knob 65 causes the shaft 
and the worm 55 to rotate. The position of the pick-o1 
at the gyroscope is thus altered and the automatic pi! 
thereafter controls the craft to the new angle of clim) 
descent in which the pick-off is once again in alignme 
with the disc 2. Leakages past the piston 40 are 
detrimental to the operation if they are 
This enables the piston 40 to be made an easy fit in t! 
cylinder 39 and allows friction to be kept to a very |» 
| value. Moreover a needle valve is fitted in a by-pass 
passage 71 connecting the two ends of the repeat-ba 
cylinder 39 and controls the fraction of the pressur 
difference in the servo-motor which is effective in t 
repeat-back cylinder 39. This provides, in effect, 
adjustment of the “ rudder ratio,” i.¢., of the extent : 
which the elevator is moved by the automatic pilot 
| response to a given deflection of the craft from its nori..! 
attitude. (Accepted August 31, 1942.) 
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horizon control unit consists of an air-spun gyroscope | 


| spinning about a vertical axis in a rotor case. The rotor | 


case is linked to a semi-circular cut-off disc 2 which is 
stabilised against pitching of the craft. A follow-up 
frame 4 also rotates about the axis of the disc and has a 
machined face close to the disc 2. This follow-up frame 
constitutes the pick-off device for the gyroscope, and with 
the disc forms the primary controller for the aircraft 


These ports communicate with a 
diaphragm chamber 9 which is open to the atmosphere 
through restricted ports 11. The interior of the casing 
is at a reduced pressure, air therefore being sucked in 
through the ports 11, and thence to the ports 6. Normally 
these ports are both part-covered to an equal extent by 
the cut-off disc 2, but, if the aircraft pitches one of them 
becomes uncovered and the other covered. The dia- 
phragm then operates the piston rod 12 of the relay valve 
controlling the elevator servo-motor 14. When the 
| diaphragm and the piston rod are displaced to the left, 
pistons uncover ports which connect an oil pump and oil 
reservoir to the servo-motor. Coil springs at each end 
of the piston rod centralise the valve rod and diaphragm 


face of the frame. 


| 






(947,404) 


| 
in their normal position in which the pistons cover the 
A drain pipe drains away the oil leaking past 
| either end of the piston rod A repeat back cylinder 30 
forme part of the valve unit and has two elongated end 
cape 42, the piston rod 41 passing through a gland in one 
Loose on the platon rod are two sleeves having 
inner ends abutting the pieton 40 
The move 


porte 


end cap 
large flanges on the 
and emailer flanges 45 on the outer ends 
left-hand sleeve to the right te limited by 
of ite fanwe with a shouldered nut 


end cap and « similar etop limite the 


ment of the 
the engagement 
screwed into the 


| movement of the other sleeve to the left, Compression 
coll eprings act between the shouldered nutes and the 
inner flanged ende of the sleeves If the piston 40 ia 


right-hand «pring is compressed 
ao that 


moved to the right the 
further but the left-hand «pring does not extend, 


i the piston experiences the full restoring force of the one 


apring The piston 40 and the parte operated by it 
are designed to keep friction as low aa possible, oo that the 
initial compression to 
The two ends of the cylinder 39 
with the servo-motor 14. The 


centralise the piston. 
are in communication 


| difference of pressure in the servo-motor thus acts on the 


Two-Beetu Finet-CLAass SLEEPING COMPARTMENTS 
\ further conversion of single-berth first-class sleeping 
compartments to two-berth compartments is being made 
on both the L.M.S. and L.N.E.R. systems. Only certain 
compartments have been altered, but on the L.M.S. the 
alterations provide for a total of 72 additional passengers, 
two each in 36 coaches, while on the L.N.E.R. two addi- 
tional passengers are accommodated in each of 18 coaches. 
The altered coaches will be put into service on the usual 
Since 
war, the 
weight of | 


9 


night expresses having sleeping accommodation. 
this has been reduced considerably 
extra accommodation will be 
the 


during the 
The 


weleomed 


train is not Increased 





| the disc 


piston 40 which is displaced proportionally. The follow- 
up frame 4 of the gyroscope is operated from the piston 
rod 41 through a toothed segment 54 which meshes with 
a worm 55 cut on a hollow shaft 56. This worm can slide 
on the inner co-axial shaft 57 to which it is keyed by a 
pin and slot connection so that both shafts turn together. | 
The gyroscope unit and the 
the repeat-back cylinder 39 and the 
and being co-axial. The shaft 
piston rod 41. In operation, if the craft pitches so that 
2 and the pick-off frame 4 take up the relative 
positions shown, then, as the elevator is moved, air 
resistance develops, which causes a difference of pressure 


nected, shafts 56 





which are formed in the 


valve unit are rigidly con- | 


56 is rigid with the | 





INTERNAL-COMBUSTION ENGINES. 

547,111. Engine-Cooling System. Sir W. G. Armstrong 
Whitworth and Company (Engineers), Limited, of New 
castle-upon-Tyne, and H. Sammons, of Gerrards Cross. 
(1 Fig.) June 12, 1941.—The invention is a cooling 
system for the piston crown. The main lubricating 
system is of conventional type, the oil being fed to 
main bearings and thence through a duct in the crank 
shaft to the big-end bearing and up through the 
necting rod to the gudgeon pin. For cooling the pist« 
oil is forced through a duct p to the outside of the mai: 
bearing shell ¢ and thence through a second duct f in th: 
crankshaft to the outside of the big-end bearing shel! / 
From there oil is taken to a duct g in the connecting r 
by which it is led round the gudgeon-pin bush ¢ and int 
|} the top of the piston, whence, after coming in conta t 
| with the hot crown of the piston, it drains back into tlh. 
sump through spaces between the gudgeon-pin 


the 


cor 





boss 














(647,100) 


of the piston. The two ducts within the connecting 
rod are formed by a central tubular bushing ¢, being th: 
conduit for the gudgeon lubricating oil, while a reduction 
|in diameter throughout the greater part of ita length 
forms an annular duct g for the cooling oll Inclined 
ducts in the connecting rod itself convey the cooling oil 
from the crankshaft to the annular duct g, and from the 
annular duct to grooves round the outside of the gudgeon 
pin bush. To direct a positive flow of cooling oil towards 
the crown of the piston, a hollow core k 
mounted within the piston between the crown and thi 
top of the small-end bearing, the oile being directed from 
around the gudgeon-pin bush te the exterior of the cor 
by an aperture in the top of the smallend. An opening 
in the bottom of the inner core part is kept in register 
with the aperture in all positions of the connecting rod 
by spring pressure. (Accepted August 13, 1942.) 
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THE DEVELOPMENT OF THE| 


DOXFORD MARINE OIL | 
ENGINE. | 
By Dr. W. Ker Wuson, M.1.Mech.E. 
(Continued from page 64.) 

Early Developments.—By 1924, the principal 
features of the Doxford engine were becoming fairly 
well known in marine engineering circles; at any 
rate, it was no longer commonly described as the 
engine “*‘ with two pistons like a concertina,” and 
Doxford-engined motorships were beginning to play 
an important part in the remarkable development 
of the marine oil engine which occurred in the years 
immediately following the first World War. During 
these years many novel types of engine were con- 
structed, but the Doxford engine is the only high- 
power main propelling engine of all-British design 
to survive the intense competitive efforts of Con- 
tinental constructors. Furthermore, many of the 
features which were part of the Doxford design 
from the start have now become standard practice. 

Between 1924 and 1927, several new cylinder 
sizes were introduced, including a series of three- 
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cylinder engines with cylinders 540 mm, bore by 
rb by 1,080) mm. stroke, developing 1,760 brake 
horse-power at 90 r.p.m.; and a series of four 
cylinder engines with cylinders 680 mm, bore by 
(2 by 1,360) mm, stroke, developing 5,000 brake 
horae-power at 90 rpm. The 1,260 brake horse 
power per cylinder obtained from the larger engines 
represented the highest power output from a single 
cylinder of any engine in marine service at that time, 
and was also noteworthy because it was obtained 
from a cylinder less than 27 in, in diameter, The 
piston speed of the larger engines was 800 ft. per 
minute and the brake mean effective pressure was 
92 Ib. per square inch. Another important achieve- 
ment during this period was the construction of 
several sets of engines for installation in twin-screw 
motorships for the Commonwealth and Dominion 
Line. Two engine sizes were used for these installa- 
tions, namely, a four-cylinder engine with cylinders 
540 mm. bore by (2 by 1,080) mm. stroke, 
developing 2,400 brake horse-power at 95 r.p.m. ; 
and a four-cylinder engine with cylinders 580 mm. 
bore by (2 by 1,160) mm. stroke, developing 
3,000 brake horse-power at 95 r.p.m. 

Many improvements were made during these | 
early days of development, of which the following | 
items are of special interest. 

It was appreciated, of course, that an increase | 
of maximum combustion pressure would yield a' 


useful reduction of fuel consumption due to the| very difficult. The arrangement of the jets was 
greater temperature range and the consequently | therefore radically altered. Instead of providing 
increased availability of the heat in the fuel; thus, | two flat sheets of oil mist which swept across the 
it was estimated that an increase of maximum com- | combustion chamber in horizontal planes just clear 


| bustion pressure from 500 lb. to 600 lb. per square | of the piston crowns, the jets were turned through 
‘inch would yield a 5-per cent. reduction of fuel | 90 deg., so that the sheets of oil mist were sprayed 


consumption. On the other hand, it was also| across the combustion chamber in two vertical 


| realised that an excessive increase of pressure would | planes at right angles to the piston crown. The 


do more harm than good, due to overloading of the | swirl imparted to the incoming air by the tangential 
structure by the increased pressure and thermal | scavenge ports then ensured intimate mingling of 
loadings, with consequent excessive wear and tear air and fuel, due to rotation of the air column 
and the possibility of actual mechanical breakdown. | through the fuel sheets from the sprays. The correct 
After considerable experimental investigation, the | amount of swirl was determined by carrying out 
maximum combustion pressure of the Doxford | full-scale tests with specially designed equipment. 

engine was fixed at 600 lb. per square inch, a value These experiments and subsequent experience 
which gave excellent fuel economy combined with | indicated that, for optimum results, the air should 
a reasonable structural weight and exceptional | pass through the fuel sheets only once at each 
freedom from operational and maintenance troubles. | injection. The initial velocity of the air was about 
Further improvements in combustion were obtained | 70 ft. per second, corresponding to a gale of 40 to 
in other ways, notably by the introduction of | 50 miles an hour, and the markings on the piston 
tangential scavenge-air ports and dished pistons. | crowns clearly indicated that the turbulence thus 
The change from radial to tangential scavenge | created was effectively maintained throughout the 
ports was made in 1922 on the second engine to be period of combustion. These markings showed 
constructed, and this engine was installed in the | that, with radial injection of fuel, the oil mist was 
motorship Dominion Miller, subsequently re-named | carried round a complete circle before finishing at 
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Pacific Commerce, The original flat-topped piston | the centre of the piston crown, Indeed, in certain 
design waa retained, but the introduction of tangen- | cases, the turbulence was ao flerce that the direction 


, tial seavenge porta necessitated a change in the | of injection had to be changed from radial to about 


arrangement of the fuel sprays, | 20 deg. up the air stream to prevent fuel from being 
The points of difference may be seen by com-| blown on to the surface of the cylinder liner. The 
paring Figs. 5 and 6, on this page, with Figs, 7| introduction of tangential scavenge porta resulted 
and 8, Figs. 5 and 6 show the combustion chamber | in a reduction of fuel consumption to 0-41 Ib. per 
lay-out of the 1919 engine, with radial scavenge | brake horse-power per hour with fuel of 0-95 specific 
porta, staggered fuel valves, and flat-topped com- | gravity, and to 0-39 Ib. with fuel of 0-9 specific 
posite pistons; and Figs. 7 and 8, the modified | gravity. 
arrangement adopted in the 1922 engine, in which In 1926, as stated above, the original flat-topped 
the fuel valves were still staggered, but the scavenge | pistons were replaced by dished pistons in the fifth 
ports were tangential, and flat-topped steel pistons | engine to be constructed, which was installed in the 
were used. Figs. 9 and 10 show the further modi- | motorship Pacific Trader and was the engine tested 
fications introduced in the 1926 engine, to which | by the Marine Oil Engine Trials Committee. The 
reference is made below: namely, a combination! use of dished pistons provided a substantially 
of tangential scavenge ports, dished steel pistons, | spherical combustion space and, therefore, the 
and fuel valves centrally disposed in the combus- | smallest obtainable surface area for a given com- 
tion space. bustion-chamber volume. In this way, the amount 
In the original arrangement, the jets were ‘in-| of heat transmitted to the cylinder cooling water 
serted in holes drilled along the horizontal diameter | was reduced and more heat was carried away in 
of the spray plug. Tests soon showed that, with | the exhaust gases, the latter consideration being of 
this arrangement, the swirl imparted by the tan- | special importance in connection with the utilisation 
gential scavenge ports caused the air to blow the | of exhaust gases in exhaust-gas boilers for steam- 
oil spray across the row of jets, with the result that | raising purposes. 
one or more jets were quickly choked with soot.| The change toa substantially spherical combustion 
There was also a tendency for oil to be deposited | chamber also afforded the mechanical improvement 
on the cylinder walls and piston crowns, which | that the two fuel valves no longer needed to be 
resulted in poor combustion and made starting | staggered above and below the centre line of the 
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combustion chamber, but could be placed on the 
centre line itself. With the staggered arrangement 
of valves, it had been necessary to provide two 
cylinder jackets, one carrying the upper valve and 
the other the lower valve. This required a rather 
sensitive expansion joint between the two jackets 
to permit free expansion of the cylinder liner without 
water leakage. Experience showed that any ten- 
dency for this joint to ‘‘ freeze ”’ resulted in distortion 
of the fuel-valve housings, with consequent seizing 
of the fuel-valve needles. The introduction of 
dished pistons with centrally-located fuel valves 
overcame all these troubles and enabled the jacket 
to be made in one piece, while leaving the liner 
quite free to expand upwards and downwards 


| faces of the needles and rams. The same changes 
were adopted for the fuel-pump rams. 
| Breakages of pilot-ram springs were another 
|source of trouble on the earlier engines. These 
| springs are small and stiff, and serve to hold the 
| needle valve on its seat when there is no fuel pressure 
in the pipe lines. In the earlier engines, the main 
high-pressure oil pipe from the fuel pump was 
| connected to the fuel needle-valve housing, and a 
| short balancer pipe served to convey high-pressure 
|oil from the valve housing to the end of the pilot 
|ram. This balancer pipe discharged into a chamber 
| at the end of the pilot-ram housing, the pilot-ram 
| spring being accommodated in this chamber. With 
| this arrangement, there was no flow of oil along the 


originally cooled by sea water. This resulted in 
comparatively rapid choking of the water passages 
with sediment, so distilled water, taken from the 
cylinder and piston cooling system, was used in subse. 
quentengines. This led to another source of trouble, 
namely, leakage of fuel oil from the fuel valves into 
the fuel-valve cooling water. Even a slight leak. 
age of oil was found to be a serious matter, since 
it was apt to produce an oily deposit on the vital 
cooling surfaces of the cylinder liner, thus becoming 
a possible cause of serious localised overheating. 
This trouble was overcome by providing an entirely 
separate distilled-water circulating system for the 
fuel valves. 

Several interesting changes were made in the 





from the centre line of the combustion space without | balancer pipe and, therefore, the spring chamber | piston-cooling system as the result of early experi 


fear of distortion. 
arrangement it became possible to bring the piston 
crowns very much closer together at the firing centre, | 
so that the liner surface exposed to the hottest 
gases was reduced to a narrow band in way of the 
fuel valves. 

The original composite design of piston could 
not be used with dished crowns, but was replaced 


Furthermore, with the new) tended to 


become choked with sludge, 


ram. This difficulty was eventually overcome by 
connecting the main high-pressure oil supply pipe 
to the pilot-ram housing instead of to the fuel-valve 
housing, so that there was a continuous flow of oil 
through the spring chamber. . 

The only remaining noteworthy trouble experi- 


which | ence. 
resulted in spring breakages and sticking of the pilot | the cooling water was conveyed to and from the 


| tightened glands containing soft 


by a single-piece forging. This led to some trouble, | enced with the original fuel-valve assembly was a 
due to excessive wear of the lower surface of the | tendency for the small jets used for atomising the | 
piston-ring grooves. After some experimental work, | fuel to be blown out of the fuel-valve spray plugs. 


In the single-cylinder experimental engine, 


lower piston by a swinging-link assembly, while a 
simpler telescopic pipe arrangement was used for 
| both the inlet and outlet sides of the upper piston 
Both arrangements were provided with hand 
packing, but 
whereas the oscillating joints on the lower piston 
assembly were comparatively free from trouble, 
the sliding joints on the upper piston assembly 
were not easy to keep tight; therefore, the first 


the trouble was cured by electrically welding cast- 
iron wearing rings to the lower surfaces of the 
grooves. There was also a tendency for cracks to 
occur at the centre of the piston crowns, particularly 
in the larger sizes. This was cured by cutting a 
stress-relieving groove in the crown, which permitted 
the centre portion to expand and contract more 
freely under the influence of temperature changes. 
These forged-steel pistons were so successful that a 
flat-topped design was produced to replace the 
original composite design used on the earlier engines. 

Incidentally, the original pistons carried one broad 
firing ring, 24 mm. wide, next to the combustion 





| When this occurred the exhaust became cloudy, and | four-cylinder engine was fitted with swinging-link 
'the piston skirts began to show a carbon deposit, | assemblies on the inlet and outlet sides of both the 
| indicating faulty combustion. In the original | Upper and the lower pistons. This arrangement 
| design, these jets were inserted from the front of | worked very well, although there was a tendency 
| the spray plug and were held in place by peening | for the gland packing to wear grooves in the cast- 
over the front edges of the drilled holes which | bronze gland pipes which were fitted at that time. 
received them. The trouble was overcome by | This trouble was eventually eliminated by replacing 
| inserting the jets from the back of the spray plugs | the hand-tightened glands by a spring-loaded 
| and providing a narrow retaining ledge at the front | design, which also provided better means for main- 
edges of the holes, against which the jets were held taining the alignment of the gland pipes ; and by 
by the fuel-oil pressure. This change also facilitated | using case-hardened steel pipes in place of the 


the renewal of worn jets. original cast-bronze pattern. 


Liner wear has always been an important main- 


space, and five rings 12 mm. wide. This arrange-| tenance problem of oil engines. In the case of the | 


About 1924, the swinging-link arrangement on the 
outlet side of the upper piston was replaced by a 


ment did not appear to offer any special advantages | Doxford engine, a substantial reduction of liner pos | simple glandleas — he paged 
and, since it meant carrying special spares, it was| wear compared with contemporary designs was | tte ake & simple feet pipe aT ye = 
soon abandoned and all rings were made 12 mm. | achieved from the beginning by the firm’s insistence of t rt 1 a rods 18c —— a long arena 
wide. During the early years of development, a| upon warming the cooling water to a temperature | oe ae a eae a & — pure a a 
considerable amount of piston-ring research was| of at least 140 deg. F. before attempting to start | - phe = site =o hes apace 
undertaken, mainly with the object of reducing| the engine. A further improvement in eylinder | © - he iar reinforced — a om — 
cylinder wear by preventing the gas pressure from | wear was obtained in 1924 by the use of centrifugal | introduced at the inlet to the upper piston, after an 


building up behind the rings. This work included | purifiers for removing all water and mechanical | experimental assembly had run for over s year with 


full-scale tests with a narrow firing ring, 5 mm. | the original rubber hose under service conditions at 


wide, and tests with composite rings comprising | 


impurities as well as a substantial proportion of the 
ash content of the fuel oil. Fuel-oil purifiers were 


two normal-width rings of special design in each | first installed in the motorship Pacific Commerce, | 


groove. 
joint were also tried, including long and short laps | 
and plain scarf joints. 
used to prevent rotation of the rings in their | 
grooves. Eventually, a plain 10-mm. wide ring, | 
with ordinary 45-deg. scarf joint and no dowel 
pin, was adopted, and this has remained a perfectly | 
satisfactory standard design for the last 15 or) 
16 years. 

In 1924, the first three-cylinder 540-mm. by | 
(2 by 1,080) mm. Doxford engine, subsequently 
installed in the motorship Silverelm, achieved the 
remarkably low fuel consumptions of 0-375 lb. per 
brake horse-power per hour with British Mexican 
boiler fuel of 0-95 specific gravity, and 0-35 lb. 
per brake horse-power per hour with Anglo-Persian 
Diesel oil of 0-9 specific gravity, on test-bed trials. 
This engine and all following engines had tangential 
scavenge ports and dished pistons. By 1929, the 
regular service consumption of Doxford engines had 
been reduced to 0-36 Ib. per brake horse-power per 


Several different designs of piston-ring|long before the use of these machines became | 


common practice in motorships. Cylinder-liner and 


continuous research, both in the laboratory and 
under service conditions at sea. 

The problem of preventing corrosion of the metal 
surfaces in the cooling-water spaces also required 
attention during the early development of the engine, 


| for, despite the use of distilled water for piston and 


cylinder cooling, and the efforts which were made to 
keep as much air as possible out of the cooling 
system, there appeared to be sufficient air entrained 
in the water to cause noticeable corrosion at certain 
vulnerable points, such as valve housings, where 
local turbulence facilitated the liberation of air. 
Extensive experimental work was undertaken to 
overcome this defect, including the use of de- 
aerators, and eventually a satisfactory and simple 
solution was found in the use of potassium dichro- 
mate, which was mixed with the cooling water as 
an inhibitor. 





hour. 

During the maiden voyage of the first Doxford 
motorship, some trouble was caused by sticking of 
the fuel-valve pilot rams and needle valves in the 
open position. At that time, the pilot rams and 
needle valves, which, as already mentioned, were 
a lapped fit in their cast-iron housings, were tested 
for leakage at a pressure of 13,000 lb. per square 
inch, and any assembly which leaked at this pressure 
was rejected. This was a very severe test, and on 
several occasions needles which were being tried for 
fit in their housings became immovably fixed due 
to lack of adequate lubrication. The trouble was 
eliminated by reducing the leakage-test pressure to 
8,000 lb. per square inch and by grinding shallow 
oil-distribution grooves on the case-hardened sur- 


It is interesting to recall that a reserve tank for 
| cylinder and piston cooling water was installed in 
| the first Doxford motorship, so that, in the event 
of failure of the cooling-water circulating pump, this 
|reserve supply could be fed into the system by 
| gravity. Although the pump did, in fact, stop on 
| several occasions, the reserve tank was never used, 
| since it was found possible to run the main engine 
slowly for about ten minutes with no other cooling 
than that provided by the water already in the 
cylinders and pistons. In all subsequent installa- 
| tions, therefore, the reserve tank was not fitted, 
| but a foot valve was provided on the cooling-pump 
| suction so that the system remained primed in the 
| event of a pump failure. 


Originally, dowel pins were | piston-ring materials were naturally subjects for | 


| 


sea. This device, which eliminated all packed 
glands, comprised a length of reinforced rubber hose 
supported upon a light linkwork, designed so that 
the motion of the piston assembly caused practically 
no stretching of the rubber. It was later adopted 
for the outlet from the upper piston also, where the 
telescopic pipe arrangement had not been found 
entirely satisfactory, due to a tendency for the dis- 
charging water to cascade over the top of the stand- 
pipe in the case of the higher-speed engines, particu- 
larly during manceuvres. Unfortunately, the same 
arrangement cannot be used for the lower-piston 
cooling-water connections, because of the deleterious 
effect on the rubber of the hot and oily atmosphere 
inside the crankcase. 

On the engines built up to 1925, the lubricating 
oil for the forced-lubrication system was carried in 
the bottom of the bedplate and, in heavy weather, 
with the ship rolling and pitching badly, the crank- 
webs and connecting rods caught the oil at times 
and caused undesirable emulsification. In later 
engines, a dry-sump system of lubrication was 
| adopted, the oil passing from the engine crankcase 
through large drop pipes into service tanks built 
into the double bottom of the ship. Contrary to 
common practice, Doxford engineers always insisted 
upon isolation of these tanks from the bottom plating 
of the ship and from the surrounding fuel or ballast 
tanks by a dry space or cofferdam, to eliminate the 





The fuel, starting, and cylinder-relief valves were ' 


possibility of contamination. In recent times, 
damage sustained from underwater explosion has 
| proved this to be a wise precaution. Other dis- 
tinctive features of the forced-lubrication system 
| were the use of external pipes for all crankshaft 
| lubrication connections, to avoid passing oil under 
| pressure across shrunk joints or shaft-coupling 
| flanges ; and the provision of centrifugal separators 
| for the continuous cleaning of the crankcase oil. 


(To be continued.) 
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IV. Evecrrica, ENGINEERING. 


Tue electrical engineering industry has ag..in 
been extremely busy during the past year, though 
nany firms have reported difficulties in securing 
idequate labour and raw material supplies. Al- 
though, in general, there was undoubtedly a sub- 
stantial decline in export business towards the end 
of 1941, the heavy section of the industry, at any 
rate, has maintained quite a reasonable volume of 
exports during 1942. The reason for this is pro- 
bably the long-term nature of the work, and the 
fact that most of the machinery exported in 1942 
would have been ordered in the previous year. 
In addition, of course, a high proportion of electrical 
machinery exported is for destinations in the British 
Empire, where it is urgently required for the deve- 
lopment of war industries. Speaking at the annual 
general meeting of the General Electric Company, 
Limited, in July, 1942, the chairman stated that 
having regard to the difficulties with which the 
company were faced, he could only say that he was 
amazed at the volume of shipments which they had 
been able to maintain. Specific examples of ex- 
port shipments have also been reported by other 
companies. 

Messrs. C. A. Parsons and Company, Limited, 
report the putting into service of a 20,000-kW, 
1,500-r.p.m. turbo-alternator for an Australian 
power station. The turbine for this set was of the 
single-cylinder type, taking steam at 350 lb. per 
square inch and a temperature of 800 deg. F., and 
exhausting to a vacuum of 28-5 in. A 7,500-kW 
turbo-alternator was also supplied to the Central 
Argentine Railways, while smaller machines com- 
pleted during the year included the first of two turbo- 
geared centrifugal pumps for the Rand Water Board, 
and a 1,250-kW geared turbo-alternator for a sugar 
company in Australia. In this last case, the 
turbine was of the back-pressure type, the whole of 
the power being developed with steam required for 
process purposes. Perhaps the most interesting 
point reported by this company, however, is the 
volume of export business in hand at the end of the 
year, indicating the maintenance of a good level 
of exports during 1943. The orders in hand include 
two 30,000-kW turbo-alternators for an Australian 
power station, the condenser plant and feed-water 
heaters for which will be manufactured in Australia 
to the company’s designs; and for other parts of 
the world there are on order turbo-alternators with 
outputs of 25,000 kW, 12,500 kW, 6,000 kW, 
5,000 kW and four sets of 4,000 kW. The com- 
pany also manufactured for export during the past 
year several medium-sized and small-sized dis- 
tribution transformers ranging from 30 kVA to 
4,000 kVA. A fair volume of export orders for 
transformers was received during the year, including 
a repeat order for further 10,000-kVA. transformer 
banks with a voltage ratio of 110/6-35 kV. 

Messrs. The British Thomson-Houston Company, 
Limited, also reported a heavy list of export orders 
in spite of their preoccupation with special work 
directly relating to the war effort. Three vertical 
11,000-volt three-phase alternators rated at 7,250 
kVA, 0-8 power factor, and running at 600 r.p.m., 
were shipped by the firm to India for a hydro- 
electric power station. These machines were pro- 
vided with main and pilot exciters and were arranged 
for closed-circuit ventilation. The multi-unit air 
coolers were built around the periphery of the stator 
frames. An equipment for electrolytic plant was 
also shipped to India during the year, including 
a motor generator set consisting of an 800-kW 
direct-current generator driven by a 910-kVA syn- 
chronous induction motor, with exciters for the 
generator and motor. This equipment also included 
a three-phase 1,025-kVA transformer for 50-cycle 
current and 22,000/3,300 volts, a liquid starter and 
field control cubicle for the synchronous motor, a 
set of field rheostats and discharge resistances, 
alternating-current and direct-current control panels, 
and 22,000-volt isolators. Orders were received 


during the year for four 11,000-volt three-phase 
alternators for another hydro-electric plant in 
Each of these machines is rated at 15,000 
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|kVA, and they will be driven by water turbines at 
|428 r.p.m. Each unit will be equipped with a main 
| exciter and a service exciter, and will be arranged 
| for closed-circuit ventilation. In the event of an 
| emergency causing the air coolers to be put out of 
| action, air will be drawn from outside the station 
and discharged at the top of the alternator stator. 
The damper doors for the emergency air are auto- 
matically operated, and provided with alarm devices. 

The company also completed during the year 
three 2,500-kW, 3,000-volt water-cooled mercury-arc 
rectifiers for the Electricity Supply Commission for 
use on the South African Railways, and some 
rectifiers for 10,000 volts to 15,000 volts for broad- 
casting duty abroad. A number of glass-bulb recti- 
fiers were also exported. In addition to two equip- 
ments each rated at 1,800 kW and 1,600 volts, which 
are stated to have been in service for some months 
on the New Zealand Government Railways, orders 
were received for a 334-kW equipment for an Indian 
tinplate company, a 250-kW set for a Rhodesian 
copper mine, and three units, each of 2,000 amperes, 
for hydrogen production by electrolysis. Numerous 
overseas orders for transformers were also received, 
including three of 40,000 kVA, one of 37,500 kVA, 
and nine of 1,500 kVA, arranged for forced oil 
circulation with air blast or water cooling. 

Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Manchester, report having shipped abroad 
during 1942 a 40,000-kKVA, 3,000-r.p.m. turbo- 
alternator and several other 3,000-r.p.m. sets. The 
company also received a number of orders for high- 
voltage transformers for the export market, includ- 
ing three-phase units for outputs of 15 MVA and 
30 MVA, and four single-phase units, each of 
20 MVA, forming a 60-MVA three-phase bank, with 
one spare. In spite of the fact that much overseas 
mining development work, particularly in the gold- 
fields, was more or less at a standstill, the company 
had in hand some interesting work in connection 
with coal and base-metal mines; in particular, 
the modernisation of an underground plant in a 
| Portuguese mine was completed. This work in- 
volved the replacement of a 200-h.p. series-wound 
rheostatically-controlled direct-current motor driv- 
ing the winding gear, by a 130-h.p. shunt-wound 
machine, and the installation of an equalised motor- 
generator set to operate on the Ward-Leonard Iigner 
principle, with the object of eliminating a severe 
strain on the power system and improving the speed 

regulation. An important order was received during 

| 1942 from the South African Railways, covering ten 
1,200-h.p. electric locomotives exactly similar to the 
164 already supplied to this system by the Metro- 
politan-Vickers Company. These locomotives are 
of 3 ft. 6 in. gauge and operate on direct current 
at 3,000 volts. They weigh 69 tons each and are 
arranged for multiple-unit operation ; provision is 
made for regenerative braking. A number of 
shunting locomotives for industrial duties were also 
constructed during the year, including the sixth 
22-ton double-bogie shunting locomotive to be 
supplied to the Broken Hill Proprietary Company, 
Limited, of Australia. 

The General Electric Company received during 
1942 a number of orders from the U.S.S.R., covering 
a wide variety of plant and including turbo-alterna- 
tor sets up to 25,000-kW capacity, as well as various 
types of indoor and outdoor switchgear, the latter 
being of special design for operation in the exception- 
ally cold weather encountered during the Russian 
winter. These orders also included several large 
motor-generator sets of special design for use with 
chemical deposition processes. Switchgear exported 
by this firm included an 11-kV, 64-panel installation 
for Pretoria, of rupturing capacities varying from 
150 MVA to 350 MVA. There has been, on the 
whole, quite a substantial export business in switch- 
gear. Messrs. Reyrolle, Limited, for example, have 
supplied a number of small oil volume high-speed 
pneumatically-operated outdoor circuit breakers for 
voltages up to 132 kV. Export orders also ac- 
counted for a substantial ‘proportion of the large 
number of orders received for this firm’s medium 
and smaller standard ranges of power-station switch- 
gear. 

It was announced in February, 1942, that Messrs. 
Lancashire Dynamo and Crypto, Limited, had made 
arrangerrents with Messrs. Oliver J. Nilsen and 








Company Proprietary, Limited, for the latter com- 
pany to manufacture Lancashire motors at its works 
at Fitzroy, Victoria. It was stated that, for this 
purpose, the Nilsen Company had extended their 
machine shops and general plant, and‘had erected a 
new motor bay. 

There has also been a very heavy demand for 
electrical machinery in the home market, even 
though, perhaps, the number of new generating sete 
supplied has been less than formerly. There has 
been a considerable call for welding equipment, par- 
ticularly in connection with the shipbuilding pro- 
gramme, while the need to increase the output of 
coal, coupled with the shortage of labour in the 
mines, has resulted in a substantial increase in 
mechanisation in the mines, involving the supply of 
a wide range of electrical machinery. 

Messrs. C. A. Parsons and Company, Limited, 
report that a number of important turbo-generating 
installations were completed during the year for 
the home market. The largest of these was for an 
output of over 50,000 kW at 33,000 volts. Turbo- 
alternators of 40,000 kW and 30,000 kW, complete 
with surface-condensing plant, were also placed in 
service ; and smaller sets for home power stations 
included a 7,500-kW ‘‘ pass-out ”’ turbo-alternator, 
and other sets of a 4,000kW and 3,430 kW. Orders 
received during the year included another 50,000- 
kW turbo alternator, with its condensing plant, and 
40,000-kW and 15,000-kW units. Among the prin- 
cipal home transformer contracts completed were a 
15,000-kV A, 66/20-kV unit with a separate radiator 
bank; one of 10,000 kVA and 33/11 kV; two of 
5,000 kVA and 21/6-6 kV; and two 2,800-kVA 
furnace-type transformers, supplying 40,000 amperes 
from the secondary. Orders for transformers re- 
ceived during the year include a 20,000-kVA power- 
station step-up transformer for a voltage ratio of 
5,750 to 20,000. 

Generating sets completed for this country by the 
British Thomson Houston Company include 30,000- 
kW, 3,000-r.p.m. two-cylinder turbo-alternators, a 
20,000-kW, 3,000-r.p.m. single-cylinder set, and 
15,000-kW, 3,000-r.p.m. single-cylinder turbo-alter- 
nators, as well as several smaller sets ranging from 
3,000 kW to 10,000 kW at 3,000 r.p.m. In addition, 
combined geared condensing sets were completed, 
with capacities ranging from 1,250 kW to 2,500 kW 
maximum continuous rating, the turbines for these 
sets running at 6,000 r.p.m.; while a number of 
turbine-driven alternators were completed, ranging 
in size from 750 kW to 27,500 kW, and generating 
at voltages from 400 to 12,720. The company also 
supplied a set of electric furnace equipment, com- 
prising a 500-kW single-phase 25-cycle alternator 
driven by a synchronous induction motor. Recti- 
fiers completed during the year included a number 
for 10,000 volts to 15,000 volts direct current for 
broadcasting duty in this country ; and, by the end 
of the year, the total number of high-voltage steel- 
tank rectifiers with various grid-control features 
supplied by the company had reached 82 for 3,000- 
volt service and 36 for voltages of 10,000 to 22,000. 
Many pumpless rectifiers were also installed during 
the year and it is stated that the total capacity of 
these rectifiers now working in railway service 
exceeds 10,000 kW. The orders received during the 
year included one for a set of grid-controlled pump- 
less rectifiers to supply a 4,000-h.p. rolling-mill 
motor. Transformers which were put into service 
during the year included units for 60,000 kVA, for 
30,000 kVA, and for 20,000 kVA. A number of 
heavy-current welding transformers were also 
supplied. Repeat orders were received for two 
20,000-kKVA, 33/11-kV transformers with on-load 
tap-changing gear; and for one 25,000-kVA, 
11/132-kV and one 40,000-kVA, 11/33-kV_ trans- 
former for direct connection to turbo-alternators. 

The company also report a substantial volume of 
work on the production of switchgear, where a good 
deal of simplification in design and manufacture has 
been effected in order to economise in raw material. 
War demands have also been responsible for main- 
taining activity in the production of rolling-mill 
equipment. Among such plant supplied by the 
British Thomson Houston Company may be men- 
tioned a 785/1,050-volt direct-current motor rated 
at 3,000 h.p. at 100r.p.m., and 4,000 h.p. at 134 








or 180 r.p.m., complete with rectifier and transformer 
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equipment suitable for supplying it from the mains 
at 11,000-volts. This equipment was required for 
driving a general-purpose 21-in. three-high rolling 
mill. Another set, for driving a four-high reversing 
cold strip mill, includes an 800-h.p. motor, two 
special 150-h.p. motors for driving the coilers, and 
a motor-generator set driven by a 950-kVA synchro- 
nous motor for supplying these machines under 
Ward-Leonard control. Orders were received during 
the year for three drives for reversing hot breaking- 
down mills for light alloys. Each of these drives 
includes a reversing mill motor designed for working 
peaks of 4,000 h.p. at 40 r.p.m., supplied from a 
motor-generator set with Ward-Leonard control 
gear. Other orders received include a 500-h.p. 
induction-motor drive for a cold sheet mill; a 
similar drive for a hot breaking-down mill; a 
250-h.p. 315/630-r.p.m. direct-current drive for a 
Pilger mill ; a 400-h.p. induction-motor drive for a 
light-alloy strip mill; and two 400-h.p. reversing | 
motors for driving forging machines. 

The Metropolitan-Vickers Electrical Company | 
have completed during 1942 a number of turbo- 
alternators for the home market, including one set 
of 67,000-kVA at 33,000 velts, while a number of 
lower-voltage machines, including units of 37,500 | 
kVA at 3,000 r.p.m., have been supplied to various | 
municipal power stations in this country. The com- | 
pany also report considerable business in induction | 
motors, particularly for rolling-mill drives and | 
colliery work. Rolling-mill motors in hand at the | 
end of the year ranged from 220 h.p. to 1,500 h.p. 
A strong demand was maintained for transformers, 
deliveries during the year including two 60-MVA 
132/33-kV sets for the Central Electricity Board. 
One of these transformers was brought into opera- 
tion during the year, and the other is being held as 
a spare to a number of existing substations. An 
order was also received for a third unit of the 
same type, and for a number of transformers for 
electric furnaces, ranging in output from 1,500 kVA 
to 6,000 kVA and giving three-phase low-voltage cur- | 
rent up to 20,000 amperes. Switchgear construction 
was also brisk, contracts for metal-clad switchboards, 
including oil-immersed single-break circuit-breakers 
with rated rupturing capacities of 750 MVA and | 
1,500 MVA. 

There was a particular demand for switchgear | 
suitable for coreless induction furnaces working | 
on high-frequency current, and also for arc weld- 
ing plants. The volume of orders for medium 
and small motors is stated to have exceeded the 
already high level of 1941, the demands of the 
coal-mining industry, mostly for motors of the 
flameproof type, accounting for a substantial pro- 
portion of the total. Several orders were also 
received for fan motors for the main ventilation of 
underground factories, one such order comprising 
21 large slip-ring induction motors designed to give 
a wide range of fan speeds. Shipyard welding 
installations have called for the supply of motor- 
generator sets, including six of 1,500-amperes capa- 
city and two 4,000-ampere, 65/75-volt units,designed 
to supply 48 operators and built as three-machine 
sets. For industrial welding use, a number of special 
direct-current sets were built to supply ten opera- 
tors with a welding current of 75 amperes. The 
heavy demand for medium and small motors for 
general industrial purposes, and particularly for 
machine-tool drives, which was a feature of 1941, 
continued during the past year. 

In the mining industry, a number of winder and 
haulage conversions were carried out. In some 
cases, these involved the replacement of steam- 
driven winders and haulages by more efficient 
electric drives, and, in others, the replacement of 
existing electric motor drives by larger motors, so 
as to give increased output with a minimum of 
capital outlay. In October, 1942, a large Ward- 
Leonard winding plant of 2,500/5,000 h.p., supplied 
by the Metropolitan-Vickers Electrical Company, 
was put into service at a Durham colliery. Another 
important plant supplied by the same company to 
a Scottish colliery comprised a 1,000/2,000-h.p. 











alternating-current geared winder, with dynamic 
braking. There was also a good demand during the 
year for Diesel-electric generating sets, particularly 
of the fully mobile or semi-portable types, for | 
various emergency services. One mobile set has 


been designed by the Metropolitan-Vickers Elec- 
trical Company to give an emergency supply of 
either alternating or direct current. It comprises 
a 36-kW, 400/230-volt alternator, in tandem with a 
12-kW, 440-volt direct-current generator, and driven 
by a Diesel engine running at 1,500 r.p.m. The 
traction section of electrical manufacture has been 
slack, since all projects for railway electrification 
have been suspended for the duration of the war, 
and trolley-’bus and tramcar developments have also 
been on a small scale; but there has been some 
demand for electric shunting locomotives for 
industrial duties. 

Messrs. The Brush Electrical Engineering Com- 
pany report that the capacity of Brush-Ljungstrém 
turbines installed and put to work during 1942 
reached 100,000 kW, and that other large sets, up 
to 50,000 kW output, are under construction. This 
company, also, has been actively engaged in con- 
structing transformers. One contract covered a 
large number of various sizes of distribution types, 
ranging from 75 kVA to 500 kVA, and among the 
larger sizes supplied during the year were one of 
10,000 kVA and two of 7,500 kVA, with ratios of 
33/11 kV, and three 5,600-kVA transformers with 
ratios of 6,300/3,150 volts. As in the case of other 


manufacturers, the Brush Company have built | 


many sets of alternating-current welding plant, 
particularly for dockyard use, while several small 
air-cooled single-phase transformers, with a single 
secondary turn, were manufactured for use in 
re-tipping cutting tools. 

The more important generator plant supplied by 


the General Electric Company to public utilities in | 


this country included some 37,500-kW and 20,000- 
kW machines running at 3,000 r.p.m. The com- 
pany also experienced a substantial demand for 


rolling-mill equipment, including an 800-h.p. re- | 
versing mill motor and two compound-wound | 


reversing reel motors for a steelworks, together 
with the control gear. The company also supplied 
a slip-ring induction motor of special design 
to replace a steam engine driving a rod mill. This 
machine was designed to run at 197 r.p.m., taking 
current from an 11-kV supply. The company 
also reported a substantial demand for are welding 


| equipment, in the form of both portable units for 


outputs up to 450 amperes and large multi-operator 
sets for shipyard and similar constructional work. 
They also supplied a number of mobile substations, 


comprising pumpless rectifiers, for road and rail | 


mounting. 
In light electrical engineering, there have been 
further restrictions on the manufacture of most 


domestic appliances, but so great has been the | 


demand for the wide range of electrical machinery 
and appliances for the Forces that the majority of 
manufacturers in this field have continued to work 
at high pressure. In August, 1942, an order was 
issued by the Board of Trade controlling the manu- 
facture and supply of many domestic electrical 
appliances and prohibiting the manufacture, after 
July 31, 1942, of several small non-essential articles, 
including cigar lighters, electric teapots and toasters, 
towel rails and heaters, motor-car heaters, coffee 
percolators, electric shavers and domestic types of 
drying cabinets. In addition, the Order stated that 
licences would be required for the manufacture of a 
wide range of appliances, including all cooking, 
drying, heating and cleaning apparatus for domestic 
or personal use, such as vacuum cleaners, water 
heaters, and fans with motors not exceeding yy h.p. 
It was stated that licences would be granted at a 
general rate of 25 per cent. of pre-war supplies, but 
that provision would have to be made for priority 
requirements. Except in the case of space-heating 
apparatus, manufacturers remained free, until Sep- 
tember 30, to dispose of the stocks of finished 
and semi-finished goods in their possession on 
August I. 

As from August 1, 1942, the supply of electric- 
light fittings, which had previously been controlled 
under Class 9 of the Limitation of Supplies (Miscel- 
laneous) Orders, was prohibited with the exception 
of undecorated shades, bowls and globes of material 
other than metal, undecorated electric table lamps 


| of materials other than metal, and undecorated oil 


lamps. The output of even the permitted cate- 
gories, however, was very substantially curtailed 


and, for the six months beginning August 1, manu- 
facturers were allowed to supply goods to a vaiue 
equivalent to 5 per cent. of their supplies in {|< 
standard period, namely, the year ended May 3), 
1940. Manufacturers holding stocks of prohi!)\:«: 
goods which were already completed or in « 
of manufacture on August 1, could apply to 
Board of ‘Trade for a licence to dispose of thes. | 
the home market. They were also allowed 
supply ‘prohibited *’ goods freely for ex; 
These regulations did not apply to indust 
fittings. 

There has also been a very considerable de 
in the output of wireless receivers, and, thou’) 
current production is not accurately known, it 
probably less than 10 per cent. of the pre-war 
figure. One estimate, published early in 1942, 
put the production of wireless receivers at 150,00) 
per annum, which compares with a figure of the 
order of 2,000,000 per annum before the war. |n 
April, 1942, the President of the Board of Trade 
was asked whether consideration had been given to 
the production of a utility wireless set, with standari- 
ised components and fittings, so as to obtain the 
maximum supply with the minimum of labou 
and material. He replied that some 125,000 wireless 
sets for the civilian population were in process of 
| manufacture, and considered that the quickest and 
| most economical results would be achieved by com 
pleting these sets rather than by embarking on the 
production of a utility set. He went on to say, 
| however, that the production of a utility set was 
under consideration for the future. 





The scarcity of wireless valves, noted in the pre 
| vious year, continued in 1942, and concern was 
| expressed at the number of sets, estimafed at 10 
| per cent. of the total in the hands of the public, 
which could not be used because of the shortage of 
valves or other components, or because of the 
inadequacy of servicing and repair facilities. The 
| valve supply position, of course, has been somewhat 
| eased by the dispatch to this country of American 
| valves under Lend-Lease arrangements. In Sep 
tember, 1942, the Radio Valve (Maximum Prices) 
Order, 1942, came into force, controlling the prices 
of all valves imported under the Lend-Lease pro- 
visions. The Order provides that all agents or 
wholesalers dealing in these valves must supply to 
their custoners, either before or at the time of 
| delivery, a written notice stating the correct maximum 
| prices for the valves in question. Retailers selling 
the valves must display in a prominent position 
in their shops a notice showing the appropriate 
maximum price. 

Servicing and repair facilities have been affected 
by the increasing scarcity of radio enzineering 
labour as the result of recruitment for the Forces. 
An agreement was concluded towards the end of 
the year, however, between the Ministry of Labour 
and the Radio Manufacturers’ Association, designed 
to maintain in being a nucleus of servicing experts. 
In June, 1942, it was announced that the National 
Association of Radio Retailers and the Wireless 
Retailers’ Association were to amalgamate, the 
new joint organisation being called the Radio and 
Television Retailers’ Association. 

The serious curtailment in output of wireless 
receivers as a result of the war means that a very 
high proportion of the sets now in use must be 
regarded as technically obsolete and there is little 
doubt that, by the end of the war, a substantial 
demand for new sets will have been built up. When 
it is remembered that, by September, 1939, several 
manufacturers had developed the first television 
receivers to be offered at a reasonable price for the 
general public, but were prevented by the outbreak 
of war from developing sales, it would seem that the 
transition from war-time to peace production should 
not be so difficult for wireless manufacturers as 
for many other branches of industry. There should 
also be good prospects in export markets; several 
countries have been complaining recently of great 
difficulties in obtaining supplies and it does not seem 
probable that they can develop their own production 
on any considerable scale. As regards post-war 
export trade, British and American manufacturers 
are likely to be on very much the same relative 
basis, as, during 1942, the resources of the United 
States radio industry were concentrated on war 
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-ork in much the same way as had already occurred 

in this country. It was announced in February, 
1942, that the U.S. War Production Board had 
ordered the radio manufacturing industry to convert 
its entire facilities to arms production within four 
months and that at the end of that period the 
Government would seize any unconverted plants. 
The production of radio sets for civilian use, has 
since been cut to a very low level. 

Cable makers experienced an exceptionally busy 
vear during 1942, several of the leading manufac- 
turers achieving a record turnover. A further 
measure of rationalisation took place, and it was 
announced in July that Messrs. A. C. Cossor, 
Limited, had acquired, through a subsidiary, the 
Sterling Cable Company, Limited, a 90-per cent. 
interest in Lancashire Cables, Limited, thus enabling 
the former company to extend its production in the 
high-tension cable field. 

In view of the growing shortage of labour for 
carrying out electrical contracts, the Minister of 
Labour and National Service made an Essential 
Works Order for the electrical contracting industry 
in October, 1942. In several respects, this Order 
differed from others of the kind, in order to main- 
tain the mobility and flexibility of the industry. 
Under the Order, the Minister has power to give 
directions on the duration and situation of employ- 
ment, which may mean that workpeople must go 
to or remain in specified employment. Until such 
a direction is given, however, there is no restriction 
under the Order regarding the work on which, or 
the place where, an employer may use his labour. 

There were continued complaints regarding a 
shortage of dry batteries during the year, though the 
majority of manufacturers were working to full 
capacity. Particular attention has been drawn to 
the need for a plentiful supply of wireless batteries 
in country districts in view of the fact that, in 
many such districts, the daily delivery of news- 
papers has had to be abandoned, and, in the absence 
of an electricity supply, the battery wireless set is 
the only means of obtaining up-to-date news. 
There have also been complaints of the shortage of 


batteries for electric torches and for cycle lamps. | 


In January, 1943, the Board of Trade issued a 
statement, in view of these complaints, that the 
total number of cycle lamp batteries made in 
December was almost a third more than in previous 
months, and that there would be a further increase 
in January. The statement pointed out, however, 
that, in war-time conditions, the popular No. 8 
battery was an uneconomical size, giving a much 
shorter life and taking an undue proportion of 
materials and labour. For this reason, no No. 8 
torch cases had been made since the beginning of 
September, and though the influence of this on the 
demand for batteries would not be felt at first, it 
was hoped that the demand for this size of battery 
would gradually decline. The regulation of the 
production of torch cases, referred to above, was 
effected under the Electric Torch and Lamp Case 
Order, 1942, which laid down that, as from 
August 10, the manufacture was prohibited except 
under licence of any electric torch or lamp case 
designed to contain a battery composed of one or 
more cells where the capacity of each cell does not 
exceed 58 cc.; that is, does not exceed in capacity 
the No. 800 cell. 





INDUSTRIAL FUEL SuppPLies.—lIndustrial consumers of 
fuel, actual or prospective, are reminded by the Ministry 
of Fuel and Power that they must not change from one 
class of fuel to another or install new fuel-burning plant 
without having ascertained that the fuel will be available, 
otherwise the general fuel supply may be embarrassed. 
If a change is considered essential, consumers will be 
advised individually by the Ministry of Fuel and Power. 
Oil-burning plant may, however, be converted to use 
creosote pitch, the Petroleum Board having been 
authorised by the Ministry of Fuel and Power to arrange 
such conversions. If changes, either of fuel or plant, 
are considered desirable, a consumer should, if engaged up- 
on work for a production Ministry, such as the Admiralty, 
Ministry of Supply or Ministry of Aircraft Production, 
approach the Ministry principally interested, who will 
approach the Ministry of Fuel and Power. If a 


consumer is not so engaged, he should approach the 
Division of the Ministry of Fuel and Power responsible 
for the fuel he intends to use. 





NOTES FROM SOUTH AMERICA. 


Tue progress of the Allied offensive against Japan 
in the Pacific may be taken as the main reason that 
Chile broke off diplomatic relations with the Axis on 
January 20, 1943. This step was expected sooner or 
later because of Chile’s economic dependence upon the 
United States, but Chile had hesitated to initiate a 
rupture with the Axis Powers because of the danger to 
her long Pacific coast line. Argentina is now the sole 
Latin-American country which is neither at war with 
the Axis Powers, nor has broken off diplomatic relations 
with them. Economically, however, Argentina is just 
as dependent upon the goodwill of the United Nations 
as other South American countries, particularly for the 
supply of engineering goods and other imports vitally 
necessary to sustain national well-being. 

Details were given in these Notes, on page 45, ante, 
regarding Chile’s plans to extend her sources of hydro- 
electric energy. This plan is being carried out under 
the auspices of the official ‘‘ Development Institute ” 
and is expected to extend over 18 years; the first con- 
tract amounting to about 20,000,000 pesos has been 
signed in connection with the Abanico hydro-electric 
plant. Further, the Government has submitted to the 
Joint Parliamentary Transport Commission a project 
dealing with the nationalisation of passenger transport 
and electric power services by the creation of the Em- 
presa Naciona] de Electricidad (National Electric Com- 
pany), the Empresa Nacional de Autobuses (National 
Omnibus Company), and the Empresa Nacional de 
Tranvias (National Tramway Company). Plans are de- 
tailed with regard to the financing of these services, apart 
from which it is proposed to authorise the Government 
to float internal and external loans up to a total of 
1,500 million pesos (say, 15,000,000/. sterling) at a 
maximum rate of interest of 44 per cent., in order to 
purchase the holdings of the South, American Power 
Company in the Cia. Chilena de Electricidad and the 
tramway systems pertaining to the latter organisation. 

A project is also under discussion for the construction 
of new highways at the cost of 200 million pesos. The 
Government has also approved a proposal for thé 
manufacture in military arsenals of agricultural machi- 
nery, with a view to alleviating the serious situation 
brought about by the war in this connection. On 
account of the serious fuel shortage in Chile, it is 
now expected to obtain an increase of 2,000,000 litres 
monthly in the petrol quota from the United States, 
and efforts are also being made to obtain an increase 
in the quota of Diesel oil, the shortage of which is 
| seriously hindering production in vital industries. An 
| Industrial Exhibition, now open in Santiago, clearly 
| demonstrates the progress of local industries, the stan- 
| dard of their exhibits being high; British interests 
| are well represented in the United Kingdom pavilion. 
| The first locomotive to be built in Chile has recently 
been put into service. The Development Institute is 
| joining with the Punitaqui and Cerro Negro Companies 
|in exploiting copper at Cerro Negro, which is one of 
the most important copper mines in the central zone. 
| On the other hand, the official Mining Bank has closed 
down and is endeavouring to sell its sulphur plant at 
Amincha, near Ollague. Work was started in 1935, 
since when the sum of 25,000,000 pesos has been 
invested in the venture. Apparently the enterprise 
has failed because of metallurgical and mechanical 
errors in the refining process adopted, which resulted 
in a serious explosion at the plant some months ago. 

The railway companies operating in Argentina have 
sent a further note to the Government, explaining that 
their position is serious and that there is urgent need 
for official measures to arrest chaos in the national 
railway transport system and the bankruptcy of the 
companies themselves. A request is made for increases 
of 20 per cent. in the railway tariffs for livestock and 
1 per cent. for passengers and baggage. Should the 
effects of the present drought in Argentina prove as 
widespread as is now indicated, the railways may be 
still more adversely affected by the threatened decline 
| in meat and grain shipments. Illustrating the effect of 
the rise in prices for equipment, replacements, etc., 
Argentina’s imports of “ machinery and vehicles” 
during the first ten months of 1942 fell from 55,000 tons 
to 37,800 tons in the corresponding period of 1941, 
but the total value was actually higher at 88,779,000 
pesos, against 82,184,000 pesos. Meanwhile, Argentine 
national manufacturing industries continue to forge 
ahead, the volume of employment in the first nine 
months of 1942 having been 11-4 per cent. higher 
than in 1940. Recently, a competition was organised 
to provide the best substitutes for tinplate, and 244 
model containers were exhibited, to be used for vege- 
table oils and other liquids, as well as dry products ; 
they included glass, pottery, wood and cardboard 
varieties. Tyres are now rationed in Argentina, the 
Comisién do Distribucién de Caucho being in charge 
of the measures to be taken, and the usual order of 
priority favouring the necessities of the State, hospitals, 
ete., has been established. Maximum prices for iron 
have been fixed by the Government as follows :—Bars, 











750 pesos per ton; strips, 850 pesos; plates (6 mm. 
or more), 950 pesos ; and sheets, 1,000 pesos. 

Illustrating the growth of the iron and steel industry 
in Brazil, production in 1941 totalled 513,780 tons, 
worth 412,504 contos. (The conto = 12/. 10s.) Four 
more works are in course of organisation, including the 
National Steel Works at Volta Redonda. So far, 
production has been practically all absorbed in national 
industries, the demands of which exceed the supply. 
The figures given above include only raw materials 
and simple manufactured goods, machinery and all 
davaineed products being excluded. The abundance 
of ore gave rise to the industry in Brazil, but there are 
fuel and transport difficulties, and the price of charcoal 
is now rising rapidly as a result of the acute shortage 
of liquid fuels. It is to be assumed that the wagons 
that carry the 1,500,000 tons of ore per annum from 
Itabira to the Port of Victoria, as also the American 
and British ships that carry this ore away, will norm- 
ally be made use of to bring in large quantities of coal 
at cheap rates to the steel plants at Volta Redonda 
and Itabira, at least until the mines in the south of 
Brazil are in a position to produce a surplus beyond 
the requirements of Volta Redonda. 

Among other important mining developmencs in 
Brazil is the formation of the Cia. Brasileira de Cobre 
for the exploitation of copper deposits in the State of 
Rio Grande do Sul. Bids have been asked for the 
building in Brazil of 64 kilometres (40 miles) of railway 
to extend from Joaquim Murtinho to a paper factory 
located at Monte Alegre. Contractors are required 
to deposit in the Bank of Brazil a sum equal to the price 
of 250 kilometres of rails and 50 sets of points and the 
work must be completed within two years. Continua- 
tion of the connection between Palmera dos Indios and 
Colegio, in Alagéas, to form part of the Great Western 
of Brazil Railway system, is provided for in the current 
federal budget by a sum of 6,000 contos (about 75,0001.). 
Earthworks are now completed up to Campo Grande, 
40 kilometres from the termirial, Colegio, and station 
buildings have been erected at Olhos d’Aguas do Acioli 
and Arapuaca. One of the Diesel engine trains in 
traffic on the Central of Brazil Railway, between Sao 
Paulo and Rio de Janeiro, was recently run experi- 
mentally on oi] extracted from bituminous schists pro- 
duced at a plant not far from Sado Paulo, the results, 
it is reported, being entirely satisfactory. This plant 
is producing 1,000 litres a day. 

Bolivia is to supply the Allies with more minerals 
for the war effort. So far, the country’s copper, lead, 
wolfram and antimony mines have been prevented 
from achieving full output because of the lack of mining 
machinery, for which manufacturing and shipping 
priorities from the United States are reported to be 
difficult to obtain, and because of the lack of an outlet 
on the East Coast. Diplomatic negotiations under the 
wegis of the War Production Board and the Board of 
Economic Warfare are now taking place to solve these 
problems. The completion of the railway linking 
Bolivia with Brazil will open the free port of Santos as 
an East-Coast outlet for mineral] ores om Bolivia. 

Peru is one of the world’s largest producers of good 
cotton, which is in much demand in the United States 
and in Britain; therefore, the importance of the local 
textile industry as a market for British machinery after 
the war must not be overlooked. While it is almost 
impossible to obtain new machinery from Britain at 
the present time, the British authorities have taken a 
sympathetic view over export licences for spare parts 
urgently required to keep in operation British machinery 
already installed in local mills, although in some cases 
it has been necessary to have recourse to the United 
States. Government permission is necessary for the 
delivery of all imports of steel, iron and tinplate, with 
the object of protecting the more urgent national 
requirements. With reference to the United States 
credits granted for the development of the iron and 
steel industry in the North of Peru, where there are 
large deposits of both anthracite coal and iron ore, the 
contract was granted late in 1942 to H. A. Brassert 
and Company to build near the port of Chimbote, a 
cable railway to the coal zones at Ancos and Galgada, 
and other necessary works. The approximate cost is 
12,500,000 U.S. dols. It is anticipated that the new in- 
dustry will supply all Peru’s needs of iron and steel, 
and leave a fairly large tonnage available for export 
to neighbouring countries. 

Following upon similar action in Peru, arrangements 
have now been completed for the Goodrich Rubber 
Company to establish a factory in Colombia for the 
manufacture of tyres, the capital to be 1,500,000 U.S. 
dols., of which the American firm will subscribe 25 per 
cent., while the balance will be found by the leading 
Colombian industrial concerns and the official Industrial 
Development Institution. It is planned to produce 
about 60,000 tyres and 40,000 pneumatic tyres annually, 
and probably native rubber will be employed. The 
Colombian Government have now taken over full control 
and administration of the Barranquilla River port, 
for which they are to pay the con:tructors the balance 





still owing, estimated at about 1,500,000 U.S. dols. 
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12-IN. CAPACITY HACKSAWING 
MACHINE. 


Tue hacksawing machine shown in the accompanying 
illustrations has been designed for cutting material up 
to 12 in. in diameter, and has a stroke which may be 
varied between 6 in. and 9 in. The blades used are 
24 in. long, 14 in. deep, and 14 W.G. thick. It has been 
recently developed by Messrs. Broadway Engineering 
Company, Limited, Carlisle-road, Hendon, London, 
N.W.9, and is classified by the firm as model HS-12. 
The machine is driven by a motor developing 2 h.p. at 
1,450 r.p.m., and the electrical equipment is suitable 
for three-phase current at 400/440 volts. The motor is 
housed in the base, so that neither it nor the drive are 
visible in either of the external views, Figs. 1 and 2. 
Transmission is by multiple V belt, as will be evident 
from the part sectional view, Fig. 3. The bed is of the 
box type and is provided with two faces on the top. 
One of these is formed with T slots and carries a 
substantial vice with jaws which may be swivelled on 
a vertical axis to any angle up to 45 deg. in order to 
enable angular cuts to be made. The vice is adjustable 
longitudinally along the bed so that work of different 
sizes may be centred relatively to the saw. It can, 
moreover, be completely removed from the bed, the 
T slots on the face then left vacant being available for 
securing special work-holding fixtures. The other face 
carries an outer support for the work, on which support 
is mounted an adjustable end stop. In between the | 
faces the bed top is cut away so that the cutting 
lubricant can flow into a sump in the bed while the 
swartf falls on to a tray. 

The saw bow is a semi-steel casting guided on the 
bow frame by two dovetailed ways and provided with 
adjustable taper gibs for taking up wear. The saw | 
holders enable the blade to be changed rapidly and | i 
permit of easy and adequate tensioning. The bow tify 
frame is of channel pattern and is carried on trunnions | i 
mounted in needle-roller bearings, this construction | (7991.¢.) J 
enabling close alignment to be maintained; this will | 
be clear from Fig. 3. The bow frame is operated| Fig. 3. The cheese-headed screw seen in the slot in| driving shaft of the gearbox. The driven shaft of the 
hydraulically for the lowering, raising, etc., of the saw, | this figure limits the maximum stroke. The crank disc gearbox is integral with its pinion, the pinion of the 
the saw bow being reciprocated on the frame by crank | is mounted on the crankshaft with a conical seating | driving shaft being keyed on. The pinion of the inter- 
and connecting rod. The crank is of the disc type | and is secured by a sunk nut. The crankshaft passes | mediate shaft slides axially on a bush on that shaft, 
with a T slot for the crankpin, which enables the stroke | through the left-hand trunnion and is mounted in plain | and it will be clear that two crankshaft speeds are thus 
to be adjusted. The connecting rod is not shown in| bushes, as shown in Fig. 3. It is recessed into the | available. As they are shown in Fig. 3, the gears are in 
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Fic. 1. 
the neutral position. The traverse of the gear on the 
ntermediate shaft gives a slow cutting speed of 90 


strokes per minute or a fast one of 162 strokes per 
minute, the former being suitable for cast-iron, mild 
steel, ete., and the latter for soft non-ferrous material. 
The gearbox is fully enclosed and forms an oil bath. 
All the shafts are mounted in roller bearings. 

The hydraulic system consists of a dashpot piston 
coupled to the bow frame and a plunger driven by an 
the of which is integr&l with the 

It is controlled by a sinzle-lever, shown in 
3 and also visible 


eccentric, sheave 
crank-disc. 
the bottom right hand corner of Fig 
on the right in Fig. | The frame 
the dashpot piston by the links seen in Fig. 3, near the 


bow is coupled to 


control lever. The latter ha; three positions and is 
used in conjunction with the motor start’ and 
stop’ push-buttons adjacent to it. Movement of 


the lever to the left, after the push-button has 
been actuated, causes the bow frame to be lowered, 
from its stopped raised position, gently on to the work. 
With the lever vertical, cutting is performing on the 
pulling stroke, the frame being automatically lifted on 
the pushing stroke in order to relieve pressure on the 
blade, with the control lever moved over to the right 
the bow frame is rapidly lifted and is held in the top 
position by a safety catch, while, at the same time, the 
motor is automatically cut out by a limit switch. 

The handwheel at the end of the bed, and prominent 
in Fig. 2, enables the cutting pressure to be varied 
while the machine is running, this arrangement enabling 
the loading to be proportioned to the cross-section of 
the cut, as, for example, when cutting a joist, of 
which the wide flanges are first and then the 
narrow web. 
amount of penetration of the saw during the cutting 


star 


cut 


stroke to be controlled The motor control push- 
buttons operate a_ direct-on-line contactor-starter 
housed in the bed and completely protected. An 


isolating switch is mounted externally on the side of 
the bed and all that is required to complete installation 
is for the user to connect the supply leads to this, all 
other wiring being provided completely assembled. 
The cutting lubricant supply system comprises a pump 
driven from the motor, a two-compartment sump in 
the bed, a filter, and all necessary pipes and fittings. 
The floor space occupied is 4 ft. 9 in. by 2 ft. 6 in., and 
the overall] height, with the bow frame down. 
3 ft. 9in. The weight is 7 tons 11 ewt. 


is 








INSTITUTION OF MECHANICAL ENGINEERS’ BENEVOLENT 
FUND.—We understand that it is hoped to arrange for 
the annual meeting of the Benevolent Fund of the 
Institution of Mechanical Engineers to be held at 5.0 p-.m., 
on Friday, March 19, preceding a general meeting of the 
Institution. All members are cordially invited to 
present. 
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An adjustable choke valve enables the | 


Fig.2. 














HIGH WYCOMBE. 











DUAL-PURPOSE AIR COMPRESSOR | purpose installation, there is obviously a risk of water 


PLANT. 


Tue term * dual purpose ” is used in connection with 
air compressor plant to indicate that the plant can be 
used at will to deliver compressed air to a receiver or 
for creating a vacuum by coupling the suction side to 
the to be exhausted. Such dual functioning | 
machines can be employed conveniently and economic- | 
ally at pumping stations in which centrifugal pumps 
are driven by Diesel engines. Hitherto the priming of 
the pumps has usually been effected by an exhauster, 
and a compressor suitable for pressures of the order 
of 300 Ib. to 350 Ib. per square inch has been employed 
for charging the starting-air receiver. An example of 
the application of a compressor to perform both duties 
is illustrated in Figs. 1, 2 and 3, Fig. 1 showing the | 
engine-compressor unit and Fig. 


2 a diagrammatic | 
layout of the whole plant. In this case there is a main | 


V esse] 


being drawn into the compressor through inattention 


| during the priming operation, and to eliminate this an 


automatic device is fitted in the suction pipe from the 
compressor-exhauster. This device is indicated at i in 
Fig. 2, and usually consists of a float-type interceptor. 


| When the water rises above the pump level, the float 


operates to open a valve which destroys the vacuum and 
so prevents any further rise. A gauge glass is often fitted 
to indicate the water level. Normally, of course, the 
main pumps come into action and the interceptor is 
not required to function. 

Other fittings seen on the pipes in Fig. 2 include a 
relief valve j, to avoid a dangerous accumulation of 
pressure should both valves d be inadvertently closed 
together, a fusible plug k, and an oil and moisture 
separator /. Although the air receiver is normally 
provided with a drain cock, it is good practice to pre- 
vent any entrained oil and moisture from entering it ; 


centrifugal pump indicated by its suction pipe and | hence the insertion of the separator in the compressor 


strainer at a in Fig. 2, and an auxiliary centrifugal | delivery pipe. 
pump indicated at b, which can be primed either |“ Swartwout”’ separator is shown in Fig. 3. 


separately or simultaneously by manipulation of the 
three-way valve c. Change-over valves d on the dis- 
charge side of the compressor enable the compressed air 
to be delivered either to the atmosphere through the 
silencer e or to the engine starting-air receiver f, the 
air in the latter case entering the compressor not from 
the pump suction pipes, but through the filter g| 
attached to the three-way valve h, which provides the | 
suction change-over. 

The prime mover is a Mark 5/1 Diesel engine made by | 
| Messrs. R. A. Lister and Company, Limited, Dursley. 
It is of the single-cylinder water-cooled type and | 
| develops 64 h.p. at 650 r.p.m. It is coupled directly | 
to the compressor. The engine and compressor are | 
mounted on a common bedplate of fabricated steel, | 
which also carries a centrifugal pump. The latter is 
belt-driven from the compressor shaft and supplies 
cooling water to the compressor cylinder jacket from 
| which it is passed to the jacket of the engine cylinder. 
| The compressor is made by Messrs. Broom and Wade, | 
| Limited, High Wycombe, and is of the firm’s * N3” | 
type. It has a single cylinder, 4 in. bore by 4 in. 
| stroke, and, when running at 650 r.p.m., has a piston 
| displacement of 18-7 cub. ft. per minute. It is capable 

of charging the starting-air receiver to a pressure of 
350 lb. per square inch. When working as an exhauster, 
| it is capable of creating a vacuum of 28 in. of mercury 
| with the barometer at 30 in. The duty required in 
| the installation shown in Fig. 2 was the evacuation of 
|the pumps and suction pipes having a volume of 
| 40 cub. ft. in two minutes, allowing for a suction lift 
|of 5 ft. 6 in. The compressor is fitted with a forced 
| lubrication system which employs a plunger-type pump 
| driven directly by a cam on the cranksbaft. The valves 
are of the spring-loaded plate type. The cylinder bore 








A section of the Broom and Wade 
This 
consists of a spherical casting with inlet and outlet 


| branches in line and a pendant tubular receptable. The 


inlet is provided with a projecting nozzle formed with 


| an internal helix which deflects the air in such a way 


that the oil and moisture are thrown against the 
spherical head, whence they drain down into the 
receptacle. The outlet branch has also a projecting 
nozzle terminating in a knife edge, this construction 
assisting in separating the oil and moisture from the 
air. The fusible plug k is fitted to blow should the air 
temperature rise above, say, 410 deg. F., the pressure 
on the discharg side of the compressor and in the 
receiver being thereby relieved. The air receiver is 
provided with a relief valve and pressure gauge as 
standard fittings. 





ANGLO-ECUADOREAN OOMMERCE.—H.M. Representa- 
tive at Quito has reported to this country, by telegraph, 
that the Ecuadorean Consul in Liverpool has been 
instructed to grant a visa in respect of consular invoices 
relating to cargo for Ecuador, to be transhipped in the 
United States of America, without requiring through 
documents. ae 

INSTITUTE OF METAIS.—The 35th annual general 
meeting of the Institute of Metals the programme of 
which was given on page 88 ante, will be held at the 
Institution of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, S.W.1, at 3 p.m., on March 3, and not at 
4, Grosvenor-gardens, S.W.1, as originally announced. 
We are informed that the change has been made to meet 
the convenience of members who will be attending the 
Roberts-Austen Centenary Lecture, to be delivered that 


|} evening at the Institution of Mechanical Engineers by 
| is honed and the crankshaft is balanced. With a dual-| Dr. S. W. Smith, C.B.E. 
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THE INFLUENCE OF TIN ON 
ALLOY STEELS.* 


By G. R. Botsover and 8. BarrRacLovesr. 
AN instance of a cast of alloy steel with impact values 
lower than normal was encountered, and an investiga- 


tion into the cause of this brittleness led to the con- | Geoffrey Cadman, Chippenham ; 


INSTITUTION ELECTIONS. 
INSTITUTION OF MECHANICAL ENGINEERS. 
Associate to Associate Member.—Captain 
Ronald Page, R.E., Darlington. 
Graduate to Associate Member.—William Horne 
Boswell, Liverpool ; Philip Burton, Warwick ; Norman 
Ronald Stephenson 


clusion that it might be due toa content of tin greater | Cogdon, Sunderland; James Collins, Middlesbrough ; 


than would usually be present. In view of this, a careful 
search was made to determine what data had been 
published regarding the influence of tin on steel, but 


| 


this revealed that very little information was available | 
relative to the influence of this element on carbon steels | 


and none concerning its effect on alloy steels. Conse- 
quently, it was decided to make a brief general survey 


of the influence of tin on some of the alloy steels most | 


commonly employed. The steels selected were the 


1-5 per cent. manganese-0-30 per cent. molybdenum, | 


the 3} per cent. nickel and 3 per cent. nickel-chromium 
qualities as representative of steels for oil-hardening 
and tempering, with a 0-35 per cent. carbon steel, 
without any alloying element, included as a basis for 
comparison. In addition, a 4} per cent. nickel-chro- 
mium case-hardening steel was included. Series of 
these types of steel were accordingly prepared in a 
35 kVA high-frequency furnace of 18 Ib. capacity, of 
the Ajax-Northrup spark-gap type, producing ingots 
of approximately 2 in. square section, these being forged 
to j-in. diameter bar for heat treatment and testing. 


tin content, and other samples having an addition of 
0-1 per cent., 0-2 per cent., 0-3 percent.,0-4 per cent. 
and 0-5 per cent. of tin. Further, the effect of 
phosphorus was investigated by the inclusion of a 
limited number of steels aiming at a phosphorus content 
of approximately 0-045 per cent., as compared with a 
percentage of about 0-020 per cent. in the main series. 

The early results were of sufficient interest to promote 
queries regarding the influence of molybdenum, if 
present, for example, in a steel of the 3 per cent. nickel- 
chromium type, in conjunction with a high tin content. 
Two series with approximately 0-2 per cent. and 0-4 
per cent. of molybdenum, respectively, were therefore 
produced over a limited range of tin additions. In 
order to include a steel of the nitriding type, several 
steels of the 3 per cent. chromium-molybdenum quality 
were also made and examined in the same way. It will 
be appreciated that the results obtained can be regarded 
as only a very general survey of the effect of the presence 
of tin over the alloy-steel field. It is nevertheless felt, 
particularly in view of the absence of other data, that 
the publication of these results will be of some interest 
and value. 

As will be appreciated, in the manufacture of nearly 
70 different samples, slight variations from the com- 
position required are liable to occur. All the steels, 
however, were tested even though certain casts had 
one more elements outside the desired range of 
composition. To decide whether a steel should be 
included, judgment was based more on the tensile 
strength than on detailed composition, provided that 
the latter was within reasonable limits of that de- 
sired. The general scheme of heat treatment was as 
follows: For steels to be hardened and tempered 
(1) Oil-quench and temper, followed by oil-quenching. 
(2) Oil-quench and temper, followed by furnace-cooling. 
(3) Oil-quench and temper, followed by furnace-cooling, 
followed by a re-temper at the same tempering tem- 


or 


perature and oil-quenching 

On all the hardened and tempered steels examined, 
the influence of the presence of tin at even 0-1 per cent 
was shown on the notched-bar impact tests. It 
interesting to note in the case of the basis carbon steel 
that this effect is not so marked in the condition oil- 
quenched after tempering as it is in, the normalised 
condition. On the alloy steels the effect of tin additions 
appears to be counteracted very appreciably by the 
addition of molybdenum. This was shown by the 
results on the manganese-melybdenum steel and on 
the 3 per cent. nickel-chromium-molybdenum steels, 
in comparison with either the 3 per cent. nickel or the 
3 per cent. nickel-chromium (without molybdenum) 
steels. The higher-phosphorus steels, in general, gave 
lower results than the lower-phosphorus steels, but on 
the data available this appears to be more in the nature 
of a lowering of the impact value owing to the phos- 
phorus content rather than to any increasing effect of 
tin on the high-pbosphorus as compared with the low- 
phosphorus steels. The effect of tin on the nitriding 
steel again appeared to be counterbalanced to some 
extent by the addition of molybdenum, but the lowering 
of the impact value after nitriding in the presence of 
tin was very marked. The 4} per cent. nickel-chro- 
mium case-hardening steel suffered only a slight 
decrease of impact value up to 0-15 per cent. of tin, 
but with higher contents the values fell very seriously. 


is 


* Paper presented at the Autumn Annual Meeting of 
the Iron and Steel Institute, held in Sheffield, on Thurs- 
day, December 10, 1942. Abridged. 
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Each series of steels included a basis steel with a low | 
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PERSONAL. 


Mr. WILLIAM CHARLES FARNSWORTH has been ek 


Arthur | President of the Chartered Surveyors’ Institution 


the remainder of the 1942-43 session, in succession tx 
late Mr. GEOFFREY VIGERS. 

Mr. W. M. ROWLAND and Mr. J. F. PHILLIPS have | 
appointed joint managing directors of the Unive 
Grinding Wheel Company, Limited. 

Mr. W. LEES STENNING, deputy chairman of A 
ciated Gas and Water Undertakings, Limited, has ret 
from the board of directors on medical advice. 
Joun URQUHART has been appointed deputy chair 
in succession to Mr. Stenning, and the vacancy on 
board has been filled by the appointment of Mr 
CARMICHAEL, M.Inst.C.E., M.1.Mech.E., M.Inst.Gas | 
general manager and deputy chairman of the Portsm., 
and Gosport Gas Company. 


M 


Mr. OLIVER SIMMONDs, M.P., is chairman of a Jo 
Air Transport Committee, recently formed by 
Association of British Chambers of Commerce, 
Federation of British Industries and the London Cham 
of Commerce. The Committee, the secretariat of wh 
is at the London Chamber of Commerce, 69, Cann 
street, London, E.C.4, has been established to consid 
the question of the development of post-war commer 
air transport. 

After 


consultation with the Government of Sout 


| Africa, Lord Leathers, Minister of War Transport, |! 


B.Se., Yockleton, near Shrewsbury ; Donald Hinchliffe, | 


Cecil James A. Hughes, Epsom ; 
John Herbert 


B.Sc., Peterborough : 


Roy Stuart Jones, Rugby; Leslie Lancelot Langvon, 
London, S.E.9; Edwin Thompson Lawson, South 
Shields; Arthur Hemborough Maggs, B.Sc., Rugby ; 
Arthur Frederick O’ Roark, Temple Cloud, near Bristol ; 
Wilham Renwick, London, N.19; Sydney Patrick 
Rose, B.A., London, W.C.1; Ernest Frank Tomlin, 
B.Sc., Teddington. 
INSTITUTE OF TRANSPORT. 

Member.—C. C. Barber, London; A. F. Bruyns- 
Haylett, Johannesburg ; G. Cardwell, London ;’ H. W. 
Elliott, London; G. T. M. Fairclough, London; S. Ken- 
nedy, London; R. Letch, London; Lt.-Col. 
McLagan, D.S.O., M.B.E., T.D., London; P. G. M. 
Mitchell, London; C. H. S. Pickett, Chelmsford ; J. W. 
Shorland, D.S.0., Basrah, Iraq. 

{ssociate Member.—G. A. Ashwell, Southampton ; 
G. Brook, Stockport; A. E. Butler, London; F. W. 
Cazneau, Sydney, New South Wales, Australia; A. 
Ellers, Scunthorpe; J. Fallows, Chester; B. K. 
Gardiner, London; K. A. Henderson, Toronto, 
Canada: W. J. Henton, Northfleet, Kent; A. T. 
Johannesburg; W. J. Irons, London; 
E. Richardson, York; E. W. 
S. W. Small- 
W. Whiting, 


J. Paton, Liverpool; J 
Rumble, London; P. L. Scott, London ; 
bone, London; E. Uzzell. London; E. 
London: L. R. D. Whitnall, Manchester. 








BOOKS RECEIVED. 

Gas Turbines and Jet Propulsion for Aircraft. 
Jet Propulsion Systems, with Rotary, Reciprocating or 

A Survey of Steam and Gas Turbines 
Driving Airscrews. By G. GEOFFREY SMITH. Lon- 
don: Flight Publishing Company, Limited, Dorset 
House, Stamford-street, S.E.1. [Price 3s. 6d.) 

The Ohio State University. The Engineering Experiment 
Station. Bulletin No. 112. Nepheline Syenite in Low- 
Temperature Vitreous Wares By C. J. KoOente. 
Columbus, Ohio, U.S.A. : 
ing Experiment Station, 
[Price 40 cents. 


Thermal 


Combined Units. 


The Ohio State University. 
Cleaning, Driving, Mainten- 
T. Hopeson and CHas. 
Eighth edition. London: The St. Margaret's 
Limited, 33, Tothill-street, West- 


Price 8s. net.) 


Locomotive Management. 

ance. By the late Jas. 
LAKE. 
Technical 
minster, $.W.1 
of 


Press, 


of Naval Architects. 
Boys, Secretary of the 
10, 


Institution 
G. V. 


the 
Edited 
London : 


Transactions 
Volume 84. 
Institution Offices of the Institution, 
Upper Belgrave-street, S.W.1; Henry 
Limited, 2, Sackville-street, W.1. 

La Pridctica Industrial Britanica. Unas 250 Contri- 
buciones a la Crénica de la Practica Industrial Briténica 
por Peritos Sobresalientes. Traduccién por el British 
Standards Committee en la Repéblica 
Editado por la British. Standards Institution. 

Suplemento del Manual 

Practica Industrial Britanica.”” 1942. London: 

British Standards Institution, 28, 

Westminster, S.W.1. [Price 7s. 6d. (in Great Britain), 

$5.00 m/n Argentina South America), the two 


volumes. | 


Guia 


Para Compradores. ‘La 


(in 


D. C.| 


|} the War Damage (Earth Movements) 


The Director, The Engineer- | 


s. | 


Sotheran, | 


Agentina. | 


The 
Victoria-street, | 


Buckland, Rugby ; Alfred Dereke Church, Cambridge ; | appointed Mr. C. E. WURTZBUNG to be his representati 
. | for South and East 


Africa, in succession to MR. A. \I 
CAMPBELL, who has relinquished the position on accou 
of ill health. 

Mr. J. C. Dawes, O.B.E., M.1.Mech.E., F.R.San.! 
Director of Salvage and Recovery (Local Authoritic- 
has been awarded the Silver Medal of the Royal Socic 


Mr. Rosert Dowson, B.Sc. (Eng.), M.1.Mech.! 
head of the Development and Research Department 
Messrs. C. A. Parsons and Corapany, Limited, has bee: 
awarded the degree of Ph.D. (Eng.), by the 
of London. 


Universit 


ASSOCIATION ar 
now 


A merger of the OMNIBUS OWNERS’ 
the PUBLIC SERVICE TRANSPORT ASSOCIATION has 
been generally approved. We understand that the new 
association to called THe PusBLic TRANSPOR’ 
ASSOCIATION INCORPORATED. 

P.C., G.C.M.G., GA 
been elected an honorary member of the Institution « 
Electrical Engineers in of the 
services rendered by him as chairman of the Scientifi 
and Engineering Advisory Committees of the War 
Cabinet, and more recently as chairman of the Technica 


be 


is 


V.0., F.R.S., ha 


Lorp HANKEY, 


appreciation valuabl 


Personnel Committee 

Mr. Henry P. LENAGHAN, 
a practice as consulting engineer, 
marine surveyor at 29, Donegall-street, Belfast. 

Mr. A. A. H. DovGtas, B.Sec., A.M.1.Mech.E., has beet 
appointed Principal Scientific Officer and head of th: 
Engineering of the National Institute 
Agricultural Engineering. 

Mr. O. V. 38. BULLEID, M.1.Mech.E., has been appointed 
to represent the Institution of Mechanical Engineers on 
Committee of the 


4.M.1.Mar.F., has open 


naval architect and 


Department 


Institution of Civil Engineers. 








Tuomas Lower Gray Le« 
TURES.—Professor C. E. Inglis, O.B.E., M.A., LL.D 
F.R.S., has agreed to deliver the thirtieth Thoma- 
Hawksley Lecture before the Institution of Mechanica 
Engineers during the session 1943-44. The 
Thomas Lowe Gray Lecture will be delivered before th« 
Institution, next Dr. G. Baker, 0.B.F 
of the National Physical Laboratory. 


THOMAS HAWKSLEY AND 


sixteent 


session, by Ss. 


ROBERTS-AUSTEN CENTENARY LeEcTURE.—-To com 
memorate the birth. on March 3, 1843, of the distin 
guished metallurgist, Sir William Chandler Roberts 
Austen, a lecture on his life and work will be given by 
Dr. 8. W. Smith, C.B.E., on Wednesday, March 3, 1943 
at 5.30 p.m. at the Institution of Mechanical Engineers 
Storey’s-gate, S.W.1. The lecture being arranged 
jointly by the Institution of Mechanical Engineers, the 
Iron and Steel Institute and the Institute of Metals 
Sir W. C. Roberts-Austen was an Honorary Member of 
the Institution of Mechanical Engineers and conducted 
a notable series of researches for the Alloys Research 
Committee of that Institution ; he was a past-president 
of the Iron and Steel Institute, and his name is per- 
petuated in the literature of ferrous metallurgy by the 
* austenite.”” Dr. Smith, in 1914, wrote a book 
Roberts- Austen ; a Record of his Work and acted as Sir 
William’s private assistant at the Royal Mint. All 
members of the three Institutions and others are invited 


is 


word 


| to attend the Centenary Lecture, for which tickets are 


not required. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

(he Welsh Coal Trade.—Business has been severely 
icted on the market by the limited nature of the 
plies which sellers had to offer for delivery over the 
ext few months. As a rule collieries were kept busy in 
ntaining deliveries to the essential war industries, 
ich were making increasing demands, and little coal 
s available for ordinary industrial purposes. Export 
iness was severely hampered by the need for con- 
ving supplies for the home trade. Very little of the 
etter qualities was released for shipment so that, as a 
e, shippers had only the low grades to offer. A very 
, tone was maintained for the best large sorts which 
cre in steady demand and were only sparingly available 
early delivery. Most collieries had previously sold 
cir potential outputs of the sized classes for the next 
w months. A strong tone ruled for the bituminous 
all kinds, which, however, were almost unobtainable 
a long time forward. The best dry steam smalls 
re active, but inferiors were readily available to meet 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


| Iron and Steel.— Although every effort is being made to | 


avoid excessive hours of work and the inevitable fatigue, 
managements of ironworks, steelworks, and engineering 
concerns report increasing pressure on output at a time 
when the call-up of the younger men is being felt severely. 
Some relief is expected from the employment of more 
spare-time war-work groups, whose assistance is greatly 
appreciated. More women operatives are being employed 
and training centres are steadily supplementing this type 
of labour. Generally, raw materials are in adequate 
supply, but special types of iron are needed in larger 
quantities, particularly East and West Coast hematite 
irons, but some British ores produce a type of iron which 
has similar characteristics. The handicap of the absence 
of Swedish iron has been overcome, and expectations of 
improved iron as a result of the importation of special 
ores from North Africa are felt to be nearer realisation. 
Makers of agricultural implement and machinery parts 
and agricultural edge tools are exceptionally busy and 





small demand and were dull. 


NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. | 


MIDDLESBROUGH, Wednesday. | 





(ieneral Situation.——_Owing to present conditions, trans- 
tions are few and small. [Iron and steel producers 
have as many orders in hand as they can execute and | 
ew contracts are not readily made for extended delivery 
Virtually the whole tonnage output for the 
irrent quarter has been allocated for needs of national | 

portance. 

Cleveland Iron Trade. 
ig iron is increasing and only small parcels of Cleveland 
jualities are obtainable as outputs are still intermittent 


dates, 


The consumption of foundry | 


| 


ind light. Merchants, however, are able to supply 
iron from other producing centres so that little incon- 
venience is occasioned by the fact that only small 


juantities of local brands are available. 

Tron.—Basic-iron production sufficient for 
heavy needs of the Tees-side consuming plants, but | 
surplus tonnage is only sufficient to enable small 
viditions to be made to stocks which are at lower 
level than is considered desirable. 


Basic is 
the 


the 


a 


Hematite and Low-Phosphorous Iron.—The scarcity of 
and low-phosphorus iron enforces the strict | 
uiherence to the control of distribution regulations and | 
small lots can allocated to authorised users. | 
It is anticipated, however, that an appreciable enlarge- 
ment of the make will be possible in the near future. 
rhe output of refined iron is passing promptly into use, 
mostly as a substitute for hematite. 

Coke. 
blast-furnace coke 


hematite 


only be 


Blast-F urnace Buyers and sellers of Durham 
show little inclination to enter into 
commitments. The consumption large and 


-atisfactorily dealt with by extensive running contracts 


new is is 

Manufactured Iron and Steel.—Ample supplies of semi- 
finished iron are reaching users, but complaints are being 
nade regarding inadequate deliveries of steel 
consumers of which are obliged to draw on their small | 
stocks of foreign billets. Manufactured-iron firms are 


semies, 


busy and are booking additional orders. The demand 
for more steel for war industries is severely taxing 
the resources of the producers. Priority attention is 


given to demands for special and alloy steels, but the 
‘ximum supply of carbon steels is also needed for the 
rolling mills. Specifications for ship, boiler and other 
plates are being received at a rate which is difficult to 
deal with and nuts are also in great demand. Colliery 
ind railway material are being ordered freely and the 
demand for structural steel is increasing considerably. 


Scrap.— Deliveries of iron and steel scrap are sufficient 


for current requirements. 








PROPANE AND Coat GAS IN WELDING AND METAL | 
CUTTING.—-With reference to the Ministry of Supply’s | 
note regarding the use of alternatives for acetylene for 
metal cutting and non-ferrous metal welding, which we | 
reviewed on page 40, ante, and the letter commenting 
mn the subject, reprinted on page 76, ante, the Ministry | 
f Supply have asked us to state that they wish it to be | 
videly known that the Directorate of Scientific Research 
f the Ministry maintains an Advisory Service on Weld- 
ng. It is emphasised that the drastic curtailment of | 
irbide imports is urgent and the Advisory Service will | 
idvise any user of acetylene as to what steps can be 





taken in the national interest for his own particular | 
work. The technical staff of the Service will also gladly | 
give advice and assistance on any problem connected 





vith any other welding process. Ali inquiries should | 
addressed to the Advisory Service on Welding, 


he 





Ministry of Supply, Berkeley-court (S.W. Wing), Glent- 
London, 


vorth-street, N.W.1. 


i 





the demand for agricultural machinery spares has grown 
rapidly during recent months. The output of edge tools 
has been assisted by a reduction of the numbers of types 
and sizes, and further limitations are expected which 
may cover every type of tool used by farmers and 
engineers. 

South Yorkshire Coal Trade.—An improvement in 
production has been welcomed, and supplies are ample 
for most purposes. The majority of the men of the 
Tinsley Park colliery, which has been closed, will be 
transferred to the Nunnery, Orgreave, and Treeton pits, 
and the remainder will go to Westhorpe and Kilnhurst. 
A strong demand is reported for all kinds of industrial 
fuel. The tonnage of coal for inland requirements leaves 
little for export, and that mostly of low quality, though 


consignments of the better types are occasionally per- | 


mitted to leave. The limited deliveries of house coal 
are being supplemented more freely by coke and coke 
nuts. Both central-heating and industrial coke are 


strong. 





NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Scottish Steel Trade.—The demand for steel for the war 
industries continues unabated. Users of steel scrap show 
little interest in the present offers of light scrap which 
is in good supply, but steelmakers appear to have ample 
stocks. Plates and other constructional material are in 
heavy demand and shipbuilders are receiving priority 
attention. Large quantities of special and alloy steels 
are required and the makers of these materials are unable 
to satisfy all demands. The sheet-making industry is also 
operating at full capacity. Prices remain as follows : 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 
4 in. and thicker, rolled in sheet mills, 21/. 15s. per ton ; 
black-steel sheets, No. 24 gauge, 22/. 15s. per ton; and 


| galvanised corrugated sheets, No. 24 gauge, 26/1. 2s. 6d. 


per ton, all for home delivery. 


Iron Ore Trade.—A National Council of Associated 
Iron Ore Producers has been formed by British pro- 
ducers of ironstone and iron ore, in order to consider 


matters connected with the industry. It is expected 


| however, that the present district associations will 
continue to function as before. 
Malleable-Iron Trade.—A satisfactory flow of raw 


materials has been maintained, and supplies are adequate 
to meet all demands. Market quotations are unaltered 
and are as follows :—Crown bars, 151. 12s. 6d. per ton ; 
No. 3 bars, 13/. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. 


| per ton; and re-rolled steel bars, 171. 15s. per ton. 


Scottish Pig-Iron Trade.—Larger supplies of coking 
coal would enable pig-iron makers better to meet the 


present demands. Although foundry requirements are 


limited, this has little effect, as the greater part of the | 


pig-iron output is required for steel manufacture. The 
reduction in the demand from the foundries, owing to 
the restriction in the production of light castings for 
building work, has not been compensated by the increased 
demand for castings for the war industries. Refined pig- 
iron is in strong demand. Current prices are :—Hema- 
tite, 61. 18s. 6d. per ton; basic iron, 6/. 0s. 6d. per ton, 
both delivered at the steelworks; foundry iron, No. 1, 
6l. 5s. 6d. per ton, and No. 3, 6l. 3s. per ton, both on 
trucks at the maker’s yards. 





LECTURE ON MaGnesicum.—Dr. C. H. Desch, F.R.S., 
is to deliver a lecture on “*‘ Magnesium ”’ at the Royal 
Society of Arts, John Adam-street, London, W.C.2, at 
1.45 p.m., on Wednesday, February 17. Applications for 
tickets for the lecture should be made to the Secretary of 
the Society. 


NOTICES OF MEETINGS. 


| as 
| . ‘ . P : 

Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 


morning in the week preceding the date of the meeting. 


IRON AND STEEL INSTITUTE.—-Saturday, February 13, 
2.30 p.m., Royal Victoria Station Hotel, Sheffield. Joint 
Meeting with SHEFFIELD METALLURGICAL ASSOCIATION. 
“Some Applications of the Spectrograph to Steelworks 
Analysis,”’ by Messrs. H. T. Shirley and E. Elliott. 

INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Asso- 
ciation: Saturday, February 13, 2.30 p.m., Civic Hall, 
Leeds. ‘‘ Low-Grade Aggregates and Soils in the Construc- 
tion of Bases for Roads and Aerodromes,” by Messrs. 
A. H. D. Markwick and H. 8. Keep. Road Engineering 
Division: Tuesday, February 16, 5.30 p.m., Great 
George-street, S.W.1. (i) Film: “‘ New York Parkways.” 
(ii) Lantern Lecture: “ Foundation Problems of West 
Side Elevated Express Highway, New York City.’’ South 
Wales and Monmouthshire Association : Saturday, Febru- 
ary 20, 3.30 p.m., University College, Swansea. ‘‘ Photo- 
Elasticity,”” by Mr. J. 8. Caswell. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North Mid- 
land Centre: Saturday, February 13, 2.30 p.m., Great 
Northern Hotel, Leeds. ‘Coal for Steam Raising,” by 
Mr. J. N. Waite. Wireless Section: Tuesday, February 
16, 5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Discussion on “‘ Electronics in Industry,”’ to be opened by 
Mr. E. Cattanes. Transmission and Measurements Sec- 
tions: Friday, February 19, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “‘ Busbar Protection,”’ by 
Messrs. M. Kaufmann and W. Szwander. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Graduate Section: Saturday, February 13, 3 p.m., 36, 
Portman-square, W.1. (i) “‘ How Stores Can Help Pro- 
| duction,” by Mr. R. W. Brown. (ii) ““ How Inspection 
Can Help Production,” by Mr. R. W. Brown. Leicester Sec- 
tion: Thursday, February 18, 7 p.m., College of Techno- 
logy, Leicester. “‘ Cutting Materials,”’ by Mr. A. V. Sadler. 

INSTITUTE OF EcoNOMIC ENGINEERING.—-Sunday, 
February 14, 2.30 p.m., Waldorf Hotel, W.C.2. ** Funda- 
| mentals of Time Study,”” by Mr. C. F. N. Sandall. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, February 14, 3 p.m., 12, 
Hobart-place, 8.W.1. “‘ Drawing Office Practice,’’ by Mr. 
| E. W. J. Trillo. 
| INSTITUTION 
' 
| 
| 








OF MECHANICAL ENGINEERS.— Midland 
Graduates’ Section : Monday, February 15, 7 p.m., James 
Watt Memorial Institute, Birmingham. ‘‘ The Fencing of 

Power and Hydraulic Presses,” by Mr. H. A. Hepburn. 

| Wednesday, February 17, 6.30 p.m., Corporation Elec- 

tricity Showrooms, High-street, Rugby. ‘‘ Some Applica- 
| tions of Optics to Engineering,” by Mr. M. H. Taylor. 

| Midland Branch: Thursday, February 18, 5.30 p.m., 

| James Watt Memorial Institute, Birmingham. Thomas 

Hawksley Lecture, by Lord Dudley Gordon. Institution : 

Friday, February 19, 5 p.m., Storey’s-gate, St. James’s 

| Park, S.W.1. Annual General Meeting. * Textile 
Finishing Machines,” by Mr. K. 8. Laurie. Scottish Gra- 

| duates’ Section: Friday, February 19, 7.30 p.m., Royal 
| Technical College, Glasgow. Informal Meeting. East 
| Midlands Branch: Friday, February 19, 7.30 p.m., Col- 
|lege of Technology, Leicester. Thomas Hawksley 
| Lecture, by Lord Dudley Gordon. 

| BRADFORD ENGINEERING SocreTy.—-Monday, Febru- 

jary 15, 7.15 p.m., The Technical College, Bradford. 
“‘ Boiler Feed Water Treatment,”’ by Mr. C. C. Whyte. 

RoyAL Society OF ARTS.—Tuesday, February 16, 

| 1.45 p.m., John Adam-street, W.C.2. “‘ Rubber : Natural 


| 
| 


versus Synthetic,”” by Dr. S. S. Pickles. 
| INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


| SCOTLAND.—Tuesday, February 16, 6.30 p.m., 39, Elm- 
| bank-crescent, Glasgow, C.2. ‘‘ Applications of Photo- 
| graphy in Engineering and Shipbuilding,”” by Mr. F. J. 
Tritton. 

| Socrery or CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Wednesday, February 17, 4 p.m., 1, 
Grosvenor-place, 8.W.1. “‘ Developments in the Use and 
Manufacture of Bricks,”’ by Mr. F. Packard. 

INSTITUTE OF PHysics.—London and Home Counties’ 
Branch : Wednesday, February 17, 6 p.m., Royal Institu- 
tion, Albemarle-street, W.1. Annual General Meeting. 
“ Freedom in Science,” by Dr. J. R. Baker. 

INSTITUTE OF FUEL.—Thursday, February 18, 2.30 
p.m., Geological Society’s Rooms, Burlington House, Ww... 
“The Proximate Analysis of Coal,’’ by Messrs. A. Bean 
and W. Brown. 

Junior INSTITUTION OF ENGINEERS.—Friday, Febru- 
ary 19, 5.30 p.m., 39, Victoria-street, S.W.1. “* Construc- 
tional Arches,” by Mr. R. P. Mears. 

Norru-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, February 19, 6 p.m., Bolbec 
Hall, Newcastle-upon-Tyne. “ Powder Metallurgy,” by 
Dr. W. D. Jones. 








THE 


FIRST 
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GAS-TURBINE 


(For Description, see page 138.) 
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1 Swirl vanes. 
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3 Injection nozzle 
4 Mixing space. 


THE ** CHROMIZING ”’ 
FOR STEEL. 


A process for impregnating steel surfaces with 
hromium, proposed by three metallurgists, Messrs. 
Daeves, Becker and Steinberg, is described and com- 
mented on in a technical publication, entitled ‘* Chro- 
mizing of Steel,” submitted recently to the American 
Institute of Mining and Metallurgical Engineers by Mr. 
I. R. Kramer. The process consists essentially in ex- 
posing stee] to gaseous chromium chloride, at tempera- 
tures of between 900 deg. and 1,000 deg. C., or in 
heating steel contained in porous ceramic material pre- 
viously saturated with chromium chloride. The origina- 
tors of the process obtained a layer of chromium alloy 
()-004 in. thick on low-carbon steels, but subsequently 
experienced difficulty in treating higher-carbon steels. 


PROCESS 


They established, however, tbat the carbon content and | 


the dimensions of the steel specimens had a bearing 
on the results. 
main purpose of which was the determination of the 
time-temperature relationships of the process and other 
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B Gas turbine. Cc 
5 Exhaust gas inlet to air heater D. 7 
6 Exhaust gas from air heater D to 


In Mr. Kramer’s investigation, the | 


Fic. 1. Hetmmann Locomotive, 186, 








f re 


~D 


























atmosphere. 


related factors, three types of steel were employed. 
The first was a steel containing 0:86 per cent. of carbon 
and 0-50 per cent. of molybdenum (specimen A) ; 
the second, a plain carbon steel, containing 0-18 per 


cent. of carbon, 0-43 per cent. of silicon, and 0-20 per | 
cent. of manganese (specimen B); and the third, a/| 


special low-carbon steel containing 0-14 per cent. of 
carbon, 0-49 per cent. of silicon, 0-49 per cent. of man- 


ganese, 1-81 per cent. of chromium, and 0-70 per cent. | d 
| process to be satisfactory, active carbide-forming el: 


of molybdenum (specimen C). 


The specimens were “ Chromized ” either by means 


of gaseous chromium chloride produced by passing | 


hydrogen chloride gas over 95 per cent. ferroschromium, | 
or by packing the steel in a mixture of barium chloride 
and ferro-chromium and heating in an atmosphere of 
hydrogen. The BaCl,.2H,O partially decomposes, | 
forming HCl gas, which reacts with the chromium to | 
form chromium chloride. The results confirmed that | 
carbon had an important influence on the Chromizing | 


process. The plain carbon steel, B, after treatment | 


Compressor. 
Air inlet. 
8 Air outlet pipe. F 
9 Expansion joints. 
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chromium into the underlying metal. The chromium 
molybdenum steel, C, on the other hand, was give! 
a Chromized layer 0-025 mm. thick after 5 hours 
0-048 mm. thick after 16 hours, and 0-062 mm. thick 
after 24 hours. at 1,000 deg. C. Similarly, the depth of 
the layer on the 0-86 per cent. carbon-molybdenum 
steel, A, increased from 0-030 mm. after 4 hours at 
1,000 deg. C., to 0-090 mm. after 24 hours at 1,000 
deg. C. The author therefore concludes that, for the 


ments such as chromium or molybdenum must lx 
present in the steel. These decrease the rate of diffu 
sion of the carbon. When these elements are absent. 


| the carbon diffuses outwards from the interior of th« 
| steel at a rate faster than the chromium can diffus 


inwards. In order to test the resistance to corrosion 
of the Chromized layer, the specimens were treate« 
with boiling nitric acid until the original steels wer 
dissolved completely. It is stated that the Chromized 
layers were left unaffected. The author states in con 


for 8 hours at 1,000 deg. C., was merely covered with clusion, that the hardness of the Chromized layer is 


a carbide layer, which prevented the diffusion of the 


| about 240 Brinell. 
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RESEARCH IN SHIP DESIGN. 


Tue brief report of their deliberations which was 
issued by the Council of the Chamber of Shipping, 
following the meeting held in London on January 28, 
when Mr. Irvine C. Geddes was nominated to succeed 
| Mr. Philip Runciman as President of the Chamber, 
| contained one observation of particular interest to 
| those who are feeling concern about the post-war 
prospects of British shipping. It was stated that 
discussions were proceeding with a view to the 
formation of a joint committee of shipowners and 
shipbuilders to examine post-war problems of 
common interest, such as the spreading of ship- 
building contracts and the regulation of building 
costs ; and—almost, it appeared, as an afterthought 
—that ‘research also would be carefully con- 
sidered.”’ This statement of what is, in any case, 
the obvious course to pursue with regard to re- 
search in so important a subject comes after some 
months of keen controversy in the daily Press, of 
all shades of opinion, on the question of the most 
advantageous speed to adopt for cargo vessels in 
the light of the enemy’s submarine campaign; a 
controversy in which it has become increasingly 
evident that, if the Admiralty have succeeded in 
integrating all the conflicting factors satisfactorily, 
their critics, as a general rule, have been less for- 
tunate—no doubt, because they are necessarily less 
fully informed of all the circumstances. On the 
other hand, the Admiralty, though one of the best 
organised of all the Government departments, 
are not infallible; they are as liable to errors “of 
judgment as any other assemblage of human beings 
and, it may be suspected, are inclined at times to 
take the line that, as so much of their work is con- 
fidential and cannot be discussed with the outside 
world, the opinions of the outside world have no 
great claim upon their attention. This attitude 
seems to have gained steadily in strength ever since 
they ceased to rely on private shipbuilding firms for 
the designs of new warships. 

Where warships are concerned, obviously, the 
Admiralty are the only competent authority to 
decide shipbuilding policy ; but the factors influenc- 
ing mercantile shipbuilding required for their proper 
evaluation a knowledge of world conditions possessed 














only by owners and designers of long experience in 


this field, and it is eminently desirable that this 
experience should be brought to bear in good time 
lest, after the war, the British shipping industry 
should find itself saddled (as the United States 
industry did after the last war) with large numbers 
of ships incapable of competing economically in the 
open market. That this lesson has been learned in 
the United States was shown by a statement made 
by Admiral Emory 8. Land, chairman of the United 
States Maritime Commission. 

““The Commission is following the trend to 
increase speed,” said Admiral Land. ‘The Com- 
mission is designing a vessel to replace the present 
Liberty-ship type, with greater length, slightly more 
beam, and a somewhat greater carrying capacity. 
It is also planned to increase the power to a figure 
which, together with a better hull form, will result 
in higher speed. This increased speed should be 
sufficient to render the ship less vulnerable to sub- 
marine attack in war time and greatly improve its 
competitive value commercially in the post-war 
era.”” The British policy has not been entirely 
oblivious of this same trend, according to Mr. A. V. 
Alexander, the First Lord of the Admiralty, who 
disclosed in a speech made in London on January 14 
that the present shipbuilding programme includes 
“ quite a considerable proportion of the faster kind 
of cargo ship’’; but it is not clear whether the 
ships to which he referred are to be comparable in 
| Speed with the improved Liberty ships, and his 
| subsequent remarks on the practical difficulties, 
|from the production point of view, in the way of 
| building 15-knot ships instead of 11-knot ships 
| rather suggested that they are not. 

If the British mercantile marine is to be restored, 
| after the war, to something approaching its former 
|importance as a factor in world trade, however, 
| more will be required than the provision of a rela- 
| tively small number of fairly fast cargo vessels ; 
| there will have to be constructed a considerable 
| fleet of ships of the higher-class cargo-liner type, 
with accommodation for a limited number of 
passengers, and also a sufficiency of liners of the 
intermediate type, to take the place of those which 
have been, and will be, used so extensively for 
troop-carrying. It is a safe assumption that the pre- 
war fleet of these ships, in which Britain was 
particularly strong, has been considerably depleted, 
and that, apart from any further sinkings that may 
be incurred, the surviving ships are depreciating 
at a rate much above the normal. Their replace- 
ment, therefore, will be one of the more immediate 
post-war tasks, and one which will involve a more 
extended use of the facilities for research in ship 
design and propulsion than does a programme of 
standard-ship construction, in which propulsive and 
commercial efficiency must be necessarily sub- 
ordinated to the need for rapid and sustained pro- 
duction. 

The Select Committee on National Expenditure, 
in their Seventeenth Report of the last Parlia- 
mentary session, had a good deal to say on the 
subject of design and research. They asserted 
bluntly that the resources of the William Froude 
Laboratory had not been fully exploited for war 
purposes by either the shipbuilders or the Admiralty 
(that is, of course, in connection with mercantile 
shipbuilding). and pointed out that, “since the 
war, there has been no increase, on the contrary a 
diminution, in research activity” by the three 
universities which possess chairs of naval architec- 
ture and by the institutions which cater particularly 
for this branch of applied science ; ‘‘ in the field of 
research proper,” they stated, “‘ the activities of the 
various institutions concerned, so far from being 
intensified, have in some respects actually been 
allowed to languish.’ In reply to a subsequent 
question in the House of Commons, Mr. Alexander 
said that he would give close attention to the 
observations of the Select Committee, but he claimed 
that ‘‘the existing organisation which deals with 
this matter in the department of the Director of 
Merchant Shipbuilding has the closest possible 
contact with, and co-operation from” the classi- 
fication societies, the National Physical Laboratory, 
the Directorate of Scientific Research at the 
Admiralty, and the shipbuilding firms; a claim 
that conflicts somewhat with the fact (or so we 





















understand) that the staff of the William Froude | 
Tank is now less than before the war. 

In one respect, perhaps, the report of the Select | 
Committee did less than justice to the technical 
institutions concerned with research in naval archi- | 
tecture, for, while the Institution of Naval Architects | 
has merely circulated its papers for discussion in | 
writing, the North-East Coast Institution and the | 
Institution of Engineers and Shipbuilders in Scot- 
land have maintained full programmes of meetings 
and have published a number of research papers 
since the war began. In another respect, however— 
namely, the fact that all three chairs of naval 
architecture are now vacant, and that no attempt 
is being made to fill them—the Committee's stric- 
tures appear to be fully justified. This matter 
was the subject of a special resolution proposed by 
Dr. G. S. Baker at the North-East Coast Institution 
on November 16, 1942. Dr. Baker’s motion 
(“that this meeting views with concern the com- 
plete absence of any leadership in the Art and 
Science of Naval Architecture in this country, | 
and calls upon the industry and the universities | 
concerned to take steps to rectify a matter which 
is so vital to the existence of the country”) was 
discussed at some length, and eventually was 
lost ; but an amendment was carried, “that this 
meeting views with concern the present vacancies 
in the Chairs of Naval Architecture in this country, | 
and calls upon the industry and the universities 
concerned * the remainder of the wording 
being as originally put by Dr. Baker. So far as 
we are aware, no further action has been taken. 

In the course of his remarks in presenting the | 
motion, Dr. Baker stressed the importance, from the 
point of view of the standing of British shipbuilding 
in the eyes of other nations, of maintaining the status 
of Great Britain as a centre of education in naval 
architecture and all else that appertains to ship 
construction. The value of such a reputation, he 
reminded the meeting, is fully appreciated in the 
United States, in Germany, and elsewhere, but, 
‘ while we have allowed our professors to disappear, 
theirs are coming to the front and increasing.” 
Germany has at least six professors engaged in 
educaiional work of this kind, apart from such 
whole-time research men as Kempf, Schaffran, 
Gebers, and others whose names are well known 
to all students of experiment-tank work. Of 
eight professors in the United States, six are in 
practically full-time educational employment ; and 
in Sweden the same tendency is evident. There 
would be no lack of suitable candidates if the 
decision were taken to fill the three vacant British 
chairs at once ; and, though to do so would probably 
mean the withdrawal of the three men from their 
present work, it cannot be said that the profession 
and industry are in so impoverished a state that 
three such men could not be spared. We believe, 
with Dr. Baker, that the ultimate benefit would 
fully endorse the wisdom of the withdrawal—which, 
in any case, would not be complete, for the skill 
and experience of the successful candidates would 
be still available for consultation when required. 

* Shipbuilding,” to quote Dr. Baker again, “is 
becoming more scientific every day, particularly in 
minor detail,’ and, for this and other reasons, he 
suggested some revision of the tenure of the profes- 
sorships and the organisation of the respective 
faculties. One of the real failures of the shipbuilding 
industry, he considered, has been the lack of induce- 
ment for young men, with university training in 
naval architecture, to enter mercantile shipyards ; 
granted that inducement, there should be no diffi- 
culty in finding sufficient students to justify the 
maintenance of all three chairs of naval archi- 
tecture. On another page, we reprint a memoran- 
dum of the General Council of Shipping, dealing | 
with British shipping after the war. This touches 
only by implication the question of training in 
naval architecture as a factor in the successful | 
operation of a post-war mercantile marine, but the | 
more positive pronouncement of the Chamber of | 
Shipping indicates that the value of research is not | 
being overlooked. What is wanted now is some 
assured provision for the training of the men| 
who must continue it in the future, and that is| 





a matter which should not be left until the end of 
the war. 





| legislative attempts at town planning, and the 


|developments were previously unknown. 
|sion that the location of industry was largely a 


| therefore, that it could be controlled in any desired 
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THE LOCATION OF 
INDUSTRY. 


Or all the subjects that are regarded as fair 
game for the planners, of whose activities so much 
is heard, and even more expected, that of the loca- 
tion of industry can claim a respectable seniority, 
and a considerable following even among those 
who are not blind devotees of planning for its own 
sake. The idea probably began to receive popular 
acceptance as an indirect result of the various 


great expansion of many industrial and urban areas 
during the decade preceding the present war, which 
was expedited by the increased use of motor trans- 
port and by the spread of electricity supply services, 
brought into still more prominence the desirability 
of regulating the seemingly haphazard introduction 
of factories of all kinds into districts where such 
There 
appears to have arisen in consequence, an impres- 


matter of the personal whims of individuals and, 


degree by denying to such individuals the right to 
make their own decisions without reference to the 
opinions of others whose interests might be affected. 
That the individuals themselves might be merely 





the creatures of circumstances seemed in danger of 
being overlooked, in spite*ef the warnings provided 
in particular instances by the failure of industrial 
undertakings, whose sponsors had ignored some of 
the factors essential to success. 


That there are altogether larger and more potent 
influences to taken into account before the | 
location of industry can be regulated with any 
hope of success was the main theme of an address 
delivered to the Royal Society of Arts by Mr. R. G. 
Glenday, M.A., LL.B., at a meeting held in London | 
on Wednesday, February 10. As economic adviser | 
to the Federation of British Industries, Mr. Glenday | 
has had both the opportunity and the duty of | 
studying this subject more closely than the average | 
theoretical planner can be expected to do; and, | 
whether or not his conclusions can be accepted | 
as final, there is no question of the justification of 
his main contention, that any plan for the location 
of industry must take into account the changes that 
have taken place, and are still taking place, in| 
population, the character of employment, and the | 
regulation of the machinery of production. 


be 


Unfortunately, as Mr. Glenday observed, ** British | 
economists differ from their American colleagues | 
in that they prefer to spend their time in weaving | 
complex webs of theory to the more arduous and | 
pedestrian job of collecting and analysing facts.” | 
This is probably only partly true, but it applies | 
well enough to many of those theorists who concern 
themselves exclusively with the shape of the post- 
war world, and who are content to condemn the 
existing order without troubling to inquire closely, 
or at all, into the real influences that have moulded 
it hitherto. Fundamentally, Mr. Glenday premised, 
the problem of locating a country’s industries and | 
urban centres is part of the larger problem of | 
adjusting a population to its environment ; a | 
difficult adjustment to make at any time, because 
any alteration in the method of economic exploita- 
tion of a country’s resources almost inevitably | 
affects the rate of growth of the population, which, | 
in turn, modifies the siting, size and arrangement ot | 
towns, thus further influencing the numbers and | 
distribution of the population. From an estimated 
total of 445 millions at the beginning of the Seven- | 
teenth Century, the world population has grown to| 
something like 2,000 millions at the present day ; 
an expansion which is directly attributable to the | 
exploitation, in new and effective ways, of the| 
resources of mankind’s limited environment. The | 
remaining areas of the earth’s surface which are 
available and suitable for development are rela- 
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other consideration than immediate, personal p 
fit,"’ whereas *‘ the actions of individual busi: 
men were probably determined more by the ma 
pressure of the flood of new growth unwittin 
released by the new inventions in mechanical pov 
and transport. This applies in particu 
to the forces which have been primarily responsi! 
for producing the present distribution of ur! 
areas and industries as well as for their abnorn 
growth in size.” 

These “‘ mass waves of change,”’ as Mr. Glend 
calls them, can be directly related to certain speci 
developments, of which the railway era in the fi: 
half of the last century is an outstanding exam) 
and the coming of the steamship is another. Th: 
particular ‘* waves *’ eventually spent their effect: 
force as influences inducing change, but, afte: 
short lull, their place was taken by new agenci: 
namely, the development of electrification and 
the internal-combustion engine, especially for road 
transport. It is characteristic of all these impelli: 
innovations that they led, not only to the esta 
lishment of their own respective industries, but 
the development of extensive “servicing” an 
other ancillary trades, largely of types that cou) 
be initiated and carried on in small independent 
units, widely dispersed throughout the country 
As a subsidiary and later form of electrical develo; 
ment, the radio and cinema industries may |x 
mentioned as additional factors in the zoning 0! 
industrial establishments; for, like laundries 
bakeries, garages, and many others coming into th: 
general category of “services,” they depend fo: 
their existence upon their proximity to their markets. 


|and therefore cannot be arbitrarily ** located ” by 


the operation of any theoretical scheme of planning 
on a basis of amenity or of the desire to limit th: 
expansion of a particular district. 

The most serious difficulty in applying any general 
principle of arbitrary location of industries is that of 
estimating the direction and amount of possibk 
extensions. In the early days of the motor-ca: 
industry in this country (and, of course, in th 
United States and elsewhere) a large number of 
small manufacturers established works and produced 
cars, most of which displayed some special features 
to commend them to a public which, at that time. 
possessed much less ability to discriminate than is 
general to-day. By no possible method of planning 
would it have been practicable for any commission, 
at that time, to foresee which of these firms would 
survive, or which of the survivors would continu 
to maintain the “* hand-made ” characteristics which 
were common to all the early makes, and which 
would expand into great organisations like the 
Morris, Austin or Ford plants of the present day. 

In planning for the future, with particular refe1 
ence to the siting of industries, Mr. Glenday suggests 


| that there are two main questions to be examined : 


namely, what is likely to be the size and quality of 
the population which has to be located ? and, what 
is the direction likely to be taken by the forces of 
economic evolution so far as concerns the provision 
of occupation for that population? During the 
Nineteenth Century, the population increased 
rapidly, but the rate of increase has been declining 
for many years and it is probable that the maximum 
total population will be reached between 1951 and 
1961 ; thereafter there will be a decline. The period 
following the present war, therefore, will be one of 
increasing industrial efficiency, with “a stagnant 
population rapidly growing older”; and _ the 
prospective occupations of new entrants into com 
mercial and industrial life must be predominantly) 
those of a “‘ servicing ” rather than a producing type 
In short, in Mr. Glenday’s words, ‘‘ in the near future 
our main industrial preoccupation is likely to be the 
development of alternatives and artificial substitutes 
for traditional raw materials, and replacement and 
concentration in existing industries and production 
centres.” There will be no questions of industrial 
location and population redistribution comparable 





tively negligible, and it is probable that the restric- | with those of the past, and those that do arise are 
tions on free international migration cannot be | likely to be settled to an increasing extent in 
appreciably relaxed in the future. ‘‘ People who/| consultation with the State or with authorities 
ignore this background,” to quote Mr. Glenday | appointed to deal with the planning of the existing 
again, “‘ are apt too readily to attribute the present | towns and countryside to meet the needs of a 
congested industrial lay-out of Britain to the con- | declining population, and less and less by open 


scious acts of wilful, greedy men, actuated by no| competition and the free decisions of individuals. 
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strategic requirements of 1943 will entail a con- 
tinuance of that policy, or whether a greater number 
of the faster ships now being constructed can be 
built, having regard to the man-power available, 
the difficulty of producing the higher-powered 
engines required, and the need to concentrate on 
naval craft. On one point the shipowners desire to 
make their position perfectly clear. There is abso- 
lutely no foundation for any suggestion that their 
views about the speed of merchant ships are influ- 
enced in any way by post-war considerations. They 
especially deplore the resolution passed at the inter- 
national seamen’s conference, held in London during 
the week-end, that considerations relating to post- 
| war commercial speculation and interests have 
| hitherto prevented the building of high-speed ships. 
The Select Committee on National Expenditure in 
their report issued last October said :—* Some appre- 
hension has been felt, particularly by the workers 
in the shipyards, that shipowners are allowed to 
incorporate in the design of the ship they order 


NOTES. 


THe Output oF COAL. 

SPEAKING in the House of Commons on February 9, 
Major Lloyd George, the Minister of Fuel and Power, 
made the encouraging announcement that, while 
every possible fuel economy was still necessary and 
the restrictions on the delivery of solid fuel must 
continue, the general response to his campaign had 
been sufficiently satisfactory to justify the hope that 
the need to introduce a coupon rationing scheme 
would not arise. From the figures of the coal output 
for the four weeks which ended on January 23, 
however, recently issued by the Ministry of Fuel 
and Power, it would appear that the balancing of 
the fuel budget is due rather to economy in the use 
of fuel than to any marked improvement in output, 
for the total production of saleable coal in the period 
mentioned was only 3,813,400 tons, as against 
3,824,000 tons in the corresponding period a year 


ago. The outputs in the five previous four-weekly | ¢ . : 
. = ’ | features not strictly necessary from the point of 
periods, in order of date, were respectively, 3,978,000, | y cy Soom * 


4,076,100, 4,124,500, 4,126,500 and 3,880,100 tons. view of war service. Your Committee have found “ad 
bie ty er a ae ie ae - | evidence that deviations from Admiralty specifica- 
Thus, in the words of the Ministry's statement, | tion are permitted except in so far as they are 
the figure for January, 1943, can only be described neceasney y= 8 ante tyre Where shipbuilders 
as disappointing,” a circumstance which is attributed | —_ building aie of the onten type on a oectenien 








LETTER TO THE EDITOR. 


THE PHYSICIST IN THE FACTORY. 
To THE EpiTror oF ENGINEERING. 


Srr,—One sentence in the editorial entitled ‘* The 
Physicist in the Factory” appearing in your issue 
of October 23, 1942, on page 332, states very 
succinctly the need for a union of the activities of 
the physicist and the engineer in certain important 
industrial activities. You very properly observe 
that ‘‘ Many industrial processes are of so pre- 
dominantly a physical nature, that their ordering 
and supervision requires staff members who have 
had wider physical training than engineers usually 
get.” In appreciation of this fact, the University 
of Toronto established, in 1934, a course of four 
years’ duration in Engineering Physics, leading to 
the degree of Bachelor of Applied Science. The 
curriculum is, in a measure, one embodying a 
combination of the usual training .n mathematics 
and physics in the Faculty of Arts with training 
in the fundamentals of engineering given in the 
Faculty of Applied Science and Engineering. It 
was realised that, while most graduates in engi- 
neering are concerned with design, production, 


to a poor start in many districts after the Christmas | 
and New Year holidays ; and a seasonal increase in 
absenteeism due to sickness, which, in some districts, 
has been of considerable importance. The calcula- 
tion of the output bonus for the fifth four-weekly 


| and on private account they are exact duplicates. | organisation and management, nevertheless, an 
rhe contrary belief appears to have arisen from the appreciable number require to have a knowledge 
fact that the standard Admiralty specifications are | of mathematics and fundamental science consider- 
| themselves continually being revised in the light of | ably in advance of that obtainable in the ordinary 


| 





sailing experience and strategical requirements and | 
as the result of further efforts to secure economies.’ ” 


period (from December 27, 1942, to January 23, 
1943) shows that only three of the 25 districts have | 
qualified, compared with twelve in the preceding 
period. The three districts to receive the bonus are | 
South Derbyshire, with output representing 
102-3 per cent. of the basic figure ; Leicestershire, | 
with 103-5 per cent. ; and Somerset, with 104-5 per 
cent. Three districts, namely, North Wales, South 
Staffordshire and Worcestershire, and Kent, pro- 
duced less than 90 per cent. of their standard ton- 
nages, and West Yorkshire, with 90-3 per cent., only | 
just escaped inclusion in this category. The three 
coalfields which receive the bonus are not among the 
largest, so that only about 16,400 miners receive 
this addition to their wages, which amounts to 6d. 
a shift in South Derbyshire, 9d. a shift in Leicester- 
shire, and ls. a shift in Somerset. 


: sie 
ConTROL OF Hanp TOoo.s. 
an 


of | 


Id.) has recently been issued by the Ministry 
Supply. It comes into force on March 22 and 
will prohibit the production of complete hand tools, | 


wooden handles for hand tools, and hand tools | 


assembly, and a list of the tools to which the Order 


the Order. An important exception has been made 
to the Order and this relates to the production of | 
hand tools by manufacturers for use in their own | 

| 





FASTER SHIPS. 
in the ordinary way of business. The underlying | 
purpose of the Order is the standardisation of hand 
tools for the period of the war, the elimination of 
of Shipping of the United Kingdom an announce- | all unnecessary types and sizes, and the provision, | 
ment on the subject of the construction of faster | in such quantities as may be required, of those | 
ships, which the Chamber have thought it advisable | hand tools which are necessary both for Service 
to issue “‘in view of unauthorised statements which | demands and for the maintenance of the vital needs | 
have appeared in the Press.” To which statements | of this country. The licensing of manufacturers of | 
this refers is not quite clear, and, to some extent, | these tools represents the first step in the co-ordina- 
the observations merely re-emphasise facts which | tion of production and distribution, and further 
we should have thought were well understood, even steps are under consideration. The object of allow- 
by those who, from doctrinarian motives, are|ing a period of several weeks to elapse before the 
unwilling to admit that they understand them ; | Order comes into force is to give time to manufac- 
turers to apply for the necessary licence. Manufac- 
turers are accordingly advised to apply immediately 
to the Director of Hand Tools, Ministry of Supply, 
‘* Woodthorne,” Tettenhall, Staffordshire, for the 
necessary form on which to make formal applica- 
tion for a licence. 


Since the article on ‘* Research in Ship Design,” 
which appears on page 131 of this issue, was sent 
to the printers, we have received from the Chamber 





nevertheless, the announcement is sufficiently cate- | 
gorical to warrant quotation in full. It reads: -| 

British shipowners are in accord with the demand | 
now coming from many quarters for faster cargo | 
ships to the full extent that practical considerations 
permit. A re-examination of the Government’s 
shipping policy in the light of the latest develop- 
ments in submarine warfare would seem to be called 
for, although the industry itself is not in possession 
of the facts of the situation essential to a decision | 
on that question. The shipping industry have no 
control over, or voice in, the design or construction 
of the ships that have been and are now being built 
for Government account. Neither can they incor- 
porate their own ideas with regard to speed or any 
other factor in vessels they are permitted to build 
under licence ; they have to conform to Admiralty 
requirements. It is necessary to point out, however, 
that, when the war broke out, Britain possessed 
1,182 fewer ocean-going ships than in 1914. The 
demand for ships, to make up for the neglect by 
successive Governments of the British mercantile 
marine in the intervening years, had to be met; 
and the Government decided on a policy which would 
produce the largest number of vessels in the shortest 
time. 








WOLVERHAMPTOM AND DISTRICT PRODUCTION EX- 
CHANGE.—Since its formation, the Wolverhampton and 
District Production Committee has been considering 
the best means to be adopted to assist and increase 
production in its area, which extends from West Brom- 
wich in the east to Shrewsbury in the west, and from 
Stafford in the north to Stourbridge in the south. While 
many of the engineering firms in this area are overloaded, 
others are still capable of taking on work. In order to 
bring these firms into direct contact it was decided 
some time ago to hold a Production Exchange in the 
Wulfrun Hall, Wolverhampton, every Tuesday from 
jz0 p.m. to 5.30 p.m. In order to make it as widely 
known as possible the Committee have published a booklet 
| entitled ** Aims and Objects of the Wolverhampton and 
District Production Exchange.”’ The chairman of the 
| Exchange Committee Mr. Arthur Dyson, and the 
| manager, Mr. F. D. Kilby. The offices of the District 
: Production Committee are at 46a, Queen-street, Wolver- 
Only the Government can say whether the | hampton. 








is 


A new Order, entitled the Control of Hand Tools| ¢5» in re. 
| (No. 2) Order, 1943 (H.M. Stationery Office, price} of them have found e 


complete except for handles, save under licence| , 





four-year engineering course. 

The results of this departure at the University 
of Toronto have been gratifying. Graduates in 
Engineering Physics have been particularly sought 
search and investigational work, but many 
mployment in normal engin- 


eering activities. Obviously, the fitness of these 


| graduates for advanced scientific work in the Armed 


Forces has been conspicuously demonstrated. Since 
only a small minority of engineering graduates have, 
p to the present, been willing to undertake post- 


from the Directorate of Hand Tools of the Ministry. | graduate work. the Universitv of Toronto has 
By production is meant either manufacture or | established options in the Third and Fourth Years 
) atlas cee . | of the course in Engineering Physics. 
applies is set out in Section 1 of the Schedule of | entitled : (a) Electricity and Communications ; 


These are 


(6) X-rays and Spectroscopy ; (c) Illumination and 
Acoustics ; (d) Geophysics; (e) Aeronautics. In- 
terest has, up to the present time, centred chiefly 


works by their own workpeople, and not for disposal | upon options (a), (b) and (e). 


Yours faithfully, 
C. R. Youne, 
Dean, 
Faculty of Applied Science and Engineering, 
University of Toronto. 
December 23, 1942. 





OBITUARY. 


DR.-ING. L. FROMMER. 


WE note with regret the death of Dr. Leopold 
Frommer, which occurred, following an operation, 
on January 27 at the early age of 50. Dr. Frommer, 
who was research metallurgist on the staff of Messrs. 
High Duty Alloys, Limited, Slough, Buckingham- 
shire, was born of Polish parents and was educated 
in Germany. He obtained the diploma in mechani- 
cal engineering at the Technical University of 
Berlin (Charlottenburg), where he studied under 
Dr. G. Schlesinger. His researches on the accurate 
manufacture of gears were published in 1924 and 
from this he went on to specialise in die casting, 
producing his Dr.-Ing. thesis, in 1926, on * The 
Investigations of the Flow of Metal in Die-Casting 
and the Rules for the Shaping of the Mould in Die- 
Casting Machines.” Later, while engaged as shop 
engineer in the die-casting department of Messrs. 
Loewe Gesfiiral A.-G., Berlin, he published his 
monumental treatise, Handbuch der Spritzgusstechnik, 
which is still a standard work on the subject. 

Dr. Frommer entered the Kaiser Wilhelm Institut 
fiir Physikalische und Elektrochemie, Berlin-Dahlem, 
as assistant to Professor M. Polanyi in 1928, and 
remained in that capacity until 1933. On joining 
Professor Polanyi, Dr. Frommer turned to physical 
chemistry after achieving considerable success in 
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engineering and his ability to absorb the latest 
advances of science were as great as were his skill 
and perseverance in experimental work. It did 
not take him long to produce a number of papers 
which represented useful contributions to the study 
of chemical kinetics. His career as a physical 
chemist came to an abrupt end when he was given 
three months’ notice of dismissal from his post by 
the Nazis in April, 1933. 


of measuring very speedy reaction rates, and all 
through the period of three months left to him he 
went on working long hours during the day and 
night until he was forced to leave Germany. By 
that time, however, his work was substantially 
completed and was ready for publication. Sub- 


Dr. Frommer contributed a paper, entitled 
New Method for Measuring the Rate of High- 
Velocity Gas Reactions,” before the 
Society. This was published in July, 1934. Dr. | 
Frommer came to England in 1934, where his first 
engagement was secured through the introduction 
of Mr. W. C. Devereux, whom he had met in 1929 
when engaged at the Kaiser Wilhelm Institut. This 
post was that of consultant to Messrs. Rolls-Royce, 
Limited, in connection with German patent litiga- 
tion, in which Mr. Devereux’s company, Messrs. 
High Duty Alloys, was also interested. 

Dr. Frommer joined the staff of Messrs. High 
Duty Alloys as research metallurgist in 1936 and 
was given the task of developing methods of testing 
aluminium alloys involving X-ray crystallography, 
spectrography and colorimetry. In X-ray physics 
and metallurgy he adapted to the relatively coarse- 
grained industrial light alloys the methods previously | 
employed only for steels and other fine-grained | 
materials. Dr. Frommer was also engaged in 
research work on the problems of strain, plastic 
flow and the fracture of metals and, in addition, | 
took charge of the routine work of the X-ray 
physicist. In 1939, he was entrusted with the 
investigation of the internal friction of light alloys | 
and developed a technique which incorporates many 
novel features and affords much information of 
both scientific and practical interest. It un- 
fortunate that most of his work on this subject 
remains unpublished. It was characteristic of 
him that once he had obtained his results, he 
grudged the time necessary for writing reports and 
much preferred to devote his energies to the next 
stage of the work in hand. We understand, how- | 
ever, that plans are in hand for the publication of 
Dr. Frommer’s latest results with the least possible 
delay 


is 


MR. E. P. WRINCH. 


It is with regret that we record the death of | 
Mr. E. P. Wrinch, which occurred at Loughborough 
on January 25. Mr. Wrinch, who was for many 
years works manager and chief engineer of Messrs. | 
Petters, Limited, Yeovil, and was afterwards works 
manager of the engine department of the Brush | 
Electrical Engineering Company, Limited, Lough- | 
borough, was the son of the late Mr. W. H. Wrinch, | 
of Roydon Hall, Ramsey, Essex, and was 58 years 
of age. He was educated at Kesgrave School and 
at Christ’s Hospital, and started his career with a| 
Colchester engineering firm. He was afterwards | 
employed in Chelmsford and by the Coventry 
Ordnance Works, and the British Thomson-Houston | 
Company, and joined the firm of Messrs. Petters, 
Limited, at Yeovil, as charge hand, in 1914. Upon 
the retirement of the late works manager, Mr. 
Easthope, in 1924, Mr. Wrinch was appointed 
to succeed him. In 1934, he was made chief 
engineer and assistant to Captain R. C. Petter, a 
director of Messrs. Petters, Limited. On two occa- 
sions during his career he personally arranged for 
the movement of an entire factory equipment over 
some hundreds of miles, and its installation under 
new conditions. The first was in 1928, when the 
equipment of the large works of Messrs. Petters | 
(Ipswich), Limited, formerly Messrs. Vickers-Petters, 
Limited, was moved to Yeovil. The second occasion 
was in 1938, when he was responsible for the | 
removal of the machinery and key personnel from 
Yeovil to the works of the Brush Electrical Engin- | 
eering Company, Limited, at Loughborough. 





He had, however, under- | 
taken the difficult task of establishing a new method | 


Faraday | 


_ENGINEERING. 


A POLICY FOR BRITAIN’S 
MERCHANT FLEET.* 


For the United Kingdom, imports of food and raw 
material are a necessity. To pay for these imports, 
| exporters, shipbuilders and shipowners must market 
| their wares and services at competitive world prices. 
If the United Kingdom is to enjoy even the 1939 
standard of living, exports must be considerably 
stepped up because of the loss of overseas investments 
and of capital available for financing the movement of 
world trade. To secure this a suitable level of currency, 
exchange, taxation and costs must 


| 


be maintained. 
British shipping employed in world trade is one of our 
great export industries, therefore its prosperity is of 
the first importance. The ability of British shipping 
to play its part will depend on the equipment and 


secures employment must be controlled by the volume 
of world trade. Substantial freedom in the 
market is also a necessity; restrictions imposed by 
foreign Governments on the employment of ships, 
or foreign subsidised competition, will vitally affect 
the British Mercantile Marine. The future of shipping, 
therefore, is bound up with national economic policy 


|on the one hand and, on the other, with the willing- | 


ness of all nations to maintain and expand inter- 
national trade in a free market. 

Prior to the war, the United Kingdom provided the 
largest individual purchasing unit for world products, 
and this market is indispensable to a prosperous world. 
The ability of this country to export in order to import 
is of great importance to every country in the world. 
The only official indications of post-war policy are 
contained in the Atlantic Charter and in the Lend- 
Lease agreements appended thereto. The Charter lays 


down the principles of the freedom of the seas and the | 
desirability of fullest economic collaboration between | 


all nations in the economic field, as well as enjoyment 


by all States on equal terms of the trade of the world. | 
Full application of these principles cannot but be bene- | 


ficial to the interests of shipping: indeed, they are 


| essential conditions for its prosperity. 


The elimination of State control over trade and 
shipping is not to be expected immediately after the 
armistice. In any the cessation of hostilities 
may well be a piecemeal process in time and space. 
There will be urgent tasks of relief, and of repatriation, 
and a period of artificial respiration will be required 
before the economic machine can begin to work norm- 
ally. The Governments of the United Nations will 


case, 


| be obliged to undertake these complicated tasks in 


co-operation. Some joint executive body will doubtless 
control the purchase and distribution of food and other 
commodities, and, as far as necessary, the operations 
of maritime and land transport. It is quite possible 
that, for a time, the tasks of relief and re-settlement 
will engage the services of all available world shipping. 


For these reasons, a temporary continuation of war- | 


time controls may be necessary, and may be the simplest 


method of handling the problems of the immediate | 


relief period. 

As soon, however, as the volume of world production 
in goods and transport services exceeds the relief pro- 
gramme, a free market will emerge, small at first, but 
gradually expanding as supply overtakes relief demands. 
This will be a situation which calls for the fullest 
application of the policy of non-discrimination which 
underlies the Atlantic Charter. On the transport side, 
the fleets of Allied and neutral nations must assume 
a proportionate share, at comparable rates, in the duties 
of relief, and enjoy equal opportunity of securing 
employment in the free market. Enemy shipping, on 
the other hand, should be employed entirely in the 
relief and reconstruction of countries which the enemy 
has devastated. British shipping will claim and 
expect release from control at the same time and in the 
same proportions as any release of shipping under other 

ags. Special arrangements will be required to ensure 
fair treatment for owners of vessels required for Govern- | 


| ment service after the cessation of hostilities, especially 


those whose established liner services have had to be | 
abandoned during the war. Subject to any prolonga 
tion of war control for the reasons given above, British | 
shipping requires that the normal processes of world | 
trade and world shipping shall be restored and en- 
couraged to expand with the least delay. 

If is difficult to-day to realise a time when there may 
be too many ships, but this will arise if the flow of mass- 
produced tonnage is allowed to continue too long after 
war losses have stopped or become of minor importance. 
There is no doubt that the present building facilities 
can rapidly make world tonnage adequate in quantity 
for the trade offering, although below the standard 
required for commercial competition, so that the 
decision when to cease the mass production of ships 
will require the most careful consideration by the | 





* Memorandum entitled “ Freedom and Efficiency : 
A Policy for Britain’s Merchant Fleet,’’ issued by the 
General Council of British Shipping. 
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; ’- | efficiency of British ships, and the extent to which it | 
sequently, in collaboration with Professor Polanyi, | 
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world | 
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| British and United States Governments. Even be! 
|the war losses have been fully made up, it wil! | 
| desirable to discontinue building the war standard 
types and to commence building specialised ships 
which the shortage will be acute. 

The whole post-war shipping position will be o 
| shadowed by three facts : (a) the shortage of * quality 
ships especially passenger ships; (6) the striki: 
changes in size of the fleets under the different fla 
jand (c) the extensive transfer of ownership of | 
| world’s tonnage from the pre-war shipowners 
| Governments, which is now taking place. 
| A large and vigorous British marine, which is essen: 
|to our economy and in accord with our tradition 
definitely requires, as its setting, that internations 
trade and its transportation shall be substantially fre: 
jand that British trade shall continue to provid 
substantial proportion of total world trade. Following 
| this war, we might well find ourselves in a situation ji: 
which British overseas trade is reduced by: (a 
weakening of our power to initiate trade in vari 


| parts of the world and to finance the movement and 
| marketing of world products; (b) lessened ability 


lend ; and (c) failure to reconcile, by increased out put 
and improved technique, a high standard of living 
with low cost of production, and arising from the abov: 
an invasion of our normal export markets by ot! 

manufacturing countries. In such circumstances t! 


essential conditions required above would not 
fulfilled. 

While control during the immediate relief peri 
may be necessary for the reason explained alx 


it is essential for control to be gradually relax: 
and to secure this the industry must provide th: 
elasticity in the use of ships necessary to meet a shortay: 
in quality tonnage and changes in the channels 
trade. The elasticity should be secured by the Govern 
ment delegating to the industry, through its organis 
tions, the task of carrying out the national and inte: 
national policy in regard to shipping; in the case ot 
liners, through a Liner Committee and, in the case 


|tramps, under a licensing system operated by « 
International Administrative Committee and sup 
| ported by effective Government guarantees. Corr 


sponding arrangements should be made in the short 
sea trades, and tankers also will require appropriat 
organisation, which should include the oil interests 
Once the immediate relief period is over, there should 
be a progressive liberation of shipping, coupled wit! 
the establishment of effective co operative machine: 
in the industry to ensure satisfactory service and t 
maintain freight markets at a reasonable level. Support 
will be required from the Governments of the ship 
owning nations to ensure that vessels of all flags comp!) 
with the conditions of this co-operation under pain of 
suitable penalties. Such assistance, not being financia 
should not involve any question of Government contr 
The British Liner Committee considering what 
alterations in previous Conference practice are desirabl: 
to meet the new conditions. 

The Government will have to give careful thought 
to the effect of their air-subsidy policy on shipping. A 
considerable proportion of the British passenger fleet 
will have been destroyed in war, without replacement 
from war shipbuilding. Uncertainty as to the role 
of air will act as a deterrent to fresh construction « 
passenger ships until the policy in regard to air is 
known. It is probable that, given sufficient financial 


Ls 


f 


| support from Governments as a matter of nationa 
| policy, much high-class traffic, previously seaborne, cat 


be diverted to the air. If this were to be the Govern- 
ments’ policy, then the fast passenger ship will neces 
sarily tend to disappear—a development which cannot 
be allowed to proceed too far, if reasons of national or 
international security require the existence of fast 
ships convertible to trooping. Collaboration and co 
ordination between air and sea, with due regard to the 
interests of both forms of transport, is obviously 
preferable to out and out competition. Shipowners 
have already asked His Majesty’s Government fo! 
an opportunity to consult on these matters before the 
Government policy is decided, and a special Committe: 


lof the General Council is engaged in formulating a 


constructive policy for the co-ordination of sea an 
air transport. 

The National Maritime Board has proved an out 
standing example of successful industrial self-govern 
ment and should continue as the joint machinery for 
the agreement of all questions affecting the employ 
ment and service conditions of personnel. The Boar« 
has already submitted confidentially to the Minister of 
War Transport its views on post-war policy in regard 
to employment, including continuity of contract, pail 
leave and pensions; but these desirable aims ar 
dependent on securing the prosperity of the British 
Mercantile Marine. 

The suggestion that shipping could be operated as « 
Department of State, or by one or more State-finance« 
corporations, indicates a complete lack of understanding 
of the management necessary for its successful opera- 
tion. All experiments in nationalisation have proved 
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that the luxury of a State fleet is a most expensive one, 
ind in the past they have been brought to an end by 
revolt of the taxpayer. Further, they have failed to 
ure the support of the exporters and importers of the 
nation concerned; traders have insisted on using the 
best ship carrying power available, whatever might 
its flag. Apart from this, shipping is essentially 
mpetitive, and it is fearful to contemplate a situation 
vhen a normal incident of commercial competition will 
become an act of State with diplomatic reverberations. 
The fact that bureaucratic control would be disastrous 
does not mean that the industry believes in the un- 
organised activity of individuals without regard to the 
welfare of the workers or the interests of the country. 
The industry has advanced far along the road of self- 
regulation, and there is scope for further development 
without destroying the foundation upon which all 
engaged in the industry, whether employers or 
employed, depend for their livelihood. 

This country must not be afraid to say to its Allies 
that a strong British Mercantile Marine is just as neces- 
sary to this country as its Navy, Army and Air Force. 
Not only must this be said, but the country must be 
prepared to defend it in argument, and to require that 
the peace settlement should include effective guarantees 
against a renewal of the race in subsidies which marked 
the pre-war period. The history of British shipping 
shows that new tonnage has in the past been largely 
financed out of profits and cash representing deprecia- 
tion. In 1939, the depreciation accounts of many 
owners showed that trade in the previous decade had 
been such that full depreciation had not been earned. 
During the war, Government policy has strictly limited 
the earnings of ships—the war profit whether in cash or 
service being taken by the Government—so that, in 
many cases, cash will not be available to replace 
obsolescent tonnage, which survives the war, and 
indeed, in some cases, replacement of war losses, 
especially of tramp shipping, will require financing. 
The Government has been made aware by industry in 
general of the effect of its war taxation system on the 
future recuperative power of industrial enterprise. No 
industry is allowed to make secure provision for the 
future. The vague promise that the Government will 
deal with this problem when it arises is not satisfactory. 
British shipping will be called upon to face competition 
after the war, and it is imperative that the industry 
should retain sufficient financial strength to build the 
best and most competitive ships. 

While the money at the disposal of shipowners for 
replacing losses with ships of good quality may not be 
sufficient to restore British tonnage to its 1939 level, it 
will go a long way if shipbuilding costs can be kept 
under control. The industry is considering whether, 
by arrangement with the shipbuilders, orders can be 
spread over the post-war years so as to keep the yards 
full for as long as possible without so great an increase of 
costs as took place after the last war, and, thereafter, 
to reduce the violent fluctuations in the demand for 
new tonnage. This might involve a continuance of 
some licensing system under the control of the industry. 

There is no real conflict of interest between British 
agriculture and shipping. A prosperous agriculture 
would itself create a larger demand, not only for 
fertilisers and feeding stuffs which could not be pro- 
duced in this country, but for luxury and other foads 
requiring different climates and for imports of machin- 
ery and manufactures. . This would be a set-off against 
any reduction in the quantities of imports required to 
supplement our own production. It follows, therefore, 
that reasonable steps taken to make British agriculture 
prosperous should not harm British shipping, provided 
the cost of living is not raised to the point at which our 
exports cannot be sold abroad. 





TIMBER ConTROL Stock ReturNs.—The following 
dates have been fixed by the Timber Control Depart- 
ment for returns of private stocks of imported and home- 
grown softwood, hardwood and plywood for the next 
five months: February 27, March 27, May 1 and 29, and 
July 3, 





FUEL-EFFICIENCY COURSE FOR OFFICERS.—In order 
that they may study the latest methods in the conserva- 
tion of fuel supplies, and to prevent any possibility of 
fuel being wasted, leave has been granted to some 
16 technical officers in the Southern Command to attend 
a special three-day “ refresher’ course in London. The 
course is being held at the Imperial College of Science, 
South Kensington, and the lecturers are Mr. S. N. 
Duguid, of Messrs. Duguids, Limited, Lymm, and Mr. A. 
Milnes, of Messrs. Spirax Manufacturing Company, 
Limited, Cheltenham. A demonstration is also to be 
held in conjunction with these lectures on the plant at 
Troy Court, South Kensington, lent for the purpose by 
Messrs. Allsop and Company, Soho Square, W.1. The 
suggestion for the refresher course was put forward by 
Regional Fuel Controller for the South Western 
Region and was readily adopted by the military 


the 


authorities. 
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WAR-TIME STANDARDISATION.* 
By C. LE MAIsTRE, C.B.E. 
(Concluded from page 118.) 


Many former problems associated with screw-thread 
tolerances were “ironed out” by the comprehensive 
British Standard for Screw Threads of Whitworth 
Form (B.S. 84) in 1940. In addition to establishing 
the limits for threads in the regular series, this British 
Standard lays down the procedure for obtaining the 
tolerances on special threads—a subject not heretofore 
attempted. For plain cylindrical work, the British 
Standard system of Limits and Fits (B.S. 164) has 
been long established, but it was thought desirable, 
early in the war, to re-write the explanatory text so 
that it might be more readily understood by the many 
new draughtsmen and designers who had been absorbed 
into the design departments, and a war-time issue of 
this British Standard was prepared in 1941. The 
whole work on tolerances and gauging has been com- 
pleted by the issue of two further War Emergency 
British Standards (B.S. 919 and 969), which establish 
the tolerances on the gauges themselves, appropriately 
co-ordinated with the tolerances on the work. 

When the Ministry of Works and Buildings, now 
called the Ministry of Works and Planning, was set 
up in 1940, a Building Materials Standardisation Com- 
mittee was appointed to deal with all questions of war- 
time specifications with particular reference to materials 
in short supply and to substitutes. The B.S.I. was 
brought in, and it was recognised that some of these 
specifications would be anything but standard from the 
point of view of quality, as, in many cases, a reduced 
quality would have to be accepted. It was agreed 
that the specifications, when completed and approved 
by the Materials Standardisation Committee of the 
Ministry, should be issued by the B.S.I., under the 
authority of the Minister, as War Emergency British 
Standards. This Committee is a co-ordinating com- 
mittee of the Government departménts and the B.S.I. 
has been represented on it since its initiation. A 
number of War Emergency Specifications, dealing with 
such matters as metal windows and doors for the great 
camp and hostel schemes, have already been issued. 
The Ministry deals not only with war-time require- 
ments, but also with plans for post-war building. With 
the co-operation of the Ministries interested, the 
Ministry of Works and Planning, in consultation with 
the B.S.I., has recently brought into ‘being a fully 
representative Committee to study the subject of 
codes of practice, with the object of directing the pre- 
paration of such codes for civil engineering, public 
works, building and constructional work. The Com- 
mittee is not a Committee of the Ministry, but is 
independent, the Ministry providing the secretariat. 
The Ottawa Conference recommended that codes of 
practice should be considered as coming within the 
scope of the work of the Central Standardising Bodies 
of the Commonwealth. In view, however, of the 
difficulty of implementing this recommendation, the 
B.S.1., having been consulted by the Ministry at each 
stage, willingly agreed to the Ministry’s proposals. It 
should be added that codes, when finally accepted by 
the Codes of Practice Committee, will be issued by the 
B.S.I. under the authority of the Minister as British 
Standard Codes. 

In addition, the Ministry, under its Directorate of 
Post-War Building, is investigating every aspect of 
building. A number of Study Committees have been 
appointed to investigate various aspects of building 
and make recommendations for post-war work, and are 
directly responsible to a Main Committee, upon which 
the B.S.I. is represented. The work is proceeding 
rapidly and it is expected that a number of reports 
will be issued in the near future. Many of the recom- 
mendations made will be implemented by the issue of 
relevant Specifications and Codes of Practice. One of 
these Study Committees has been asked to deal with 
the question of standardisation. They have the task 
of studying the application in building of standard 
plan elements, standard specifications and building 
components, and methods of fabrication, with the 
particular object of ensuring economy in the use of 
material in the post-war period. It is hoped to intro- 
duce simplified and speedier procedure in construction 
and, wherever possible, improved quality and better 
design. The increased use of work-hardened steel of 
the cold twisting process would appear to have much 
to recommend it. It has been said that, if the present 
supplies of mild-steel rods and bars were rolled in the 
square section and then scientifically twisted, the 
material would effectively reinforce 50 per cent. more 
concrete, as well as giving a considerably higher bond. 
It is estimated that, in this way, several thousand 
tons of steel could be saved annually. 

Just prior to the war, the B.S.I. received a request to 





* Paper delivered at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on January 8, 1943. Abridged. 








set up a committee representative of the distributive 
industries for the purpose of preparing specifications 
for commodities in which they, the retailers, had a 
direct interest. This move was welcomed by the 
B.S.L., as it was felt that the organised distributive 
trades, being in direct touch with consumer require- 
ments, could provide a helpful means of ensuring that 
reasonable standards were agreed upon for a wide range 
of goods which directly concern the ordinary man or 
woman in the street. The question of arriving at 
standards for commodities of this nature raises new 
problems, not the least of which is that the consumer 
is neither organised nor expert in the quality or nature 
of the goods supplied to him. Further, the criteria 
upon which the consumers’ choice is finally determined 
are varied and depend not only on quality, durability, 
and factors which are susceptible to definition and 
specification. Questions of fashion, style, personal 
taste and prejudice enter into the problem. However, 
it was found that there is a considerable field of possible 
agreement in the setting up of standards for consumer 
commodities which would ensure maximum quality and 
general fitness for purpose without interfering with the 
variety and range of choice normally desired by the 
consumer. 

An Advisory Committee of the Ministry of Home 
Security, upon which the B.S.I. was represented, 
requested the preparation and issue of a considerable 
number of A.R.P. specifications. Up to the present, 
some 60 specifications have been issued, some of the 
most important being those for low-intensity illumina- 
tiom (0-0002 ft. candle) for street lighting. 

In view of the B.S.I.’s close association with industry, 
the Institution was requested to inquire into the all- 
important subject of factory office systems, although 
the problems involved were somewhat outside its usual 
field. After some informal talks with the Government 
departments concerned and discussions with a number 
of experts drawn from industry and the Government, a 
representative conference was held in London, with the 
full support of the Minister of Production, at which it 
was decided, practically unanimously, that a com- 
mittee should be at once set up to make recommenda- 
tions with a view to promoting simplification and 
greater efficiency in the clerical side of works production 
and organisation. Thesubject is being studied, in the 
first instance, from the point of view of the engineering 
and allied industries. Many of the underlying princi- 
ples are applicable to all factory offices and it is the 
intention to confer, at an early date, with experts in 
other industries to ascertain whether, and to what 
extent, the recommendations, with any necessary modi- 
fications or additions, may be made of practical assistance 
to firms in these industries. The difficulties and com- 
plexities have militated against general agreement being 
reached with the speed which had at first been hoped, 
but it is confidently expected that a number of booklets 
helpful to industry will shortly be forthcoming. The 
principles enunciated in these booklets will be familiar 
to large and well organised firms, but the majority of 
works in this country are small units and it is mainly to 
assist these, that the booklets are being prepared. 

The subject has been divided into production-control 
methods, costing systems, purchasing and store keeping 
(including receiving, dispatching, and invoicing), pay- 
roll methods and office-practice organisation, the last 
being intended to give the office worker an adequate 
conception of his function in industry. 

It is suggested that, in every factory, there should be, 
depending on its size, either an individual or a com- 
mittee whose duty it would be to study the whole 
subject m the light of the information which will be 
gathered from these booklets as well as from other 
sources, and to focus attention on all the activities 
comprised in the phrase “* Office Aid to the Factory.” 

The well-deserved commendation of the First Lord 
of the Admiralty in connection with the magnificent 
shipbuilding effort of this country removes any possi- 
bility of criticism in regard to war-time standardisation. 
The question of ships is, perhaps, the most important 
subject in the war-production programme to-day. 
Under the rules of the classification societies and the 
Board of Trade, of course, much useful standardisation 
has been effected already in the shipbuilding industry. 
In the very early days of the B.S.I., the industry was in 
the van of the development of material standards, as 
instanced by the British Standards for ship structural 
steel, boiler steel, marine forgings, marine castings, 
structural wrought iron, etc. Then, again, in a number 
of cases, & general standard prepared by the B.S.1. has 
either provided a section sauldeble to shipping require- 
ments or has resulted in the issue of a special British 
Standard for marine requirements as, for example, in 
regard to ropes, steel and fibre. 

Efforts were made in 1921 towards the standardisa- 
tion of deck fittings, rigging details and engineering 
components, including bollards, anchor cables and 
chains, boat davits and marine shafting. There were 
numerous committees on the Clyde and the Tyne, 
and good work was certainly done ; but, largely because 
some could not see eye to eye with those who advocated 
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the application of judicious standardisation in the ship- | of strain which can be imposed on a solid body. In| and stiffer as they are stirred; but the theory of these 
building industry, the work came to a rather sudden | effect, this choice is made because it is easier to think | is rather obscure and I must not attempt to <iscuss 
full stop. Possibly, the programme was somewhat too of the stress as being called into play by an assigned them. At the other end, that of small viscosity, there 
ambitious. However that may be, the scheme foun- | strain than to do what is done in a testing-machine, | is much more interest in a particular substance w hich 
dered, though a few of the specifications which had which is to apply a given stress and see what the strain | was discovered only a few years ago. This is liquid 
been agreed to and issued still find favour with the | is. If, then, we are to start with strain as given, there | helium II. Helium is the substance with the lowest 
industry. The word “ standardisation ” in this con-| can be no question that a linear tension is a rather | boiling-point of any, about 4 deg. absolute. Licquefac. 
nection does not refer to ships’ hulls, except where | complicated thing, involving as it does both a dis-| tion was achieved in 1908. The next thing to do was 
quality is concerned. For many years, British ship- | tortion and a change of volume. to solidify it, but for long no success was achieved, unti! 
builders have used British Standard rolled-steel sections | _This point of view derives from the classical theory | finally, in 1925, it was found that high pressur: was 
for framing and British Standard steel for ship- of elasticity, and it is a very tentative matter to apply | essential, and that solid helium could exist only at a 
building. There are other more recent specifications | it to the question of ultimate strength. In the first | pressure of more than 20 atmospheres. But a much 
for alloys. There was a specification which dealt with place, some materials break in tension and others in| more remarkable thing was also found. At or linary 
boat davits and stowage for cargo ships. In stan- | shear, as is easily seen from the shape of the fractured pressures, the liquid suddenly changes its character at 
dardisation on the machinery side, we had the advan- | Surface. The strongest materials always break in| about 2 deg. Above this temperature, liquid helium | 
tage of the very wide experience of the late Mr. A. E. | Shear, and it seems likely that this is the fundamental | js a fairly ordinary fluid, with a density of about ()-|. 
Seaton and Dr. J. T. Milton, of Lloyd’s Register. The | M@nner. I should conjecture that breaking in tension | and with viscosity and specific heat about the san as 
British Standard for Shafting for Marine Purposes has | is really a secondary business. If a bar under test | those of other liquids. At 2 deg. there is still no change 
found its way into the hands of marine-engine builders | Contains non-uniformities, there will result stress con- | in density or specific heat, but the viscosity drops to a 
all over the country ; not so much, perhaps, as a piece | centrations, and it is the shearing at these concentra-| very small value indeed and the heat-conductivity 
of standardisation to be wholly adopted, but as a/| tions that causes the break. This is only a conjecture, | becomes enormous—one hundred times better than 
technical handbook for marine shafting. but it leads to the plausible consequence that there is | that of copper. That, at least, was how the matter 
When peace comes again and competition has full | ne cause, and not two causes, governing the strength | appeared at first; but there was a good deal of cis. 
play, perhaps the shipbuilding industry may reconsider | Of materials. Now I have pointed out that the classi-al | crepancy between the measures of various workers, 
the subject and examine the advantages to be gained | theory of elasticity suggests that the bulk modulus is | and it was suspected that the viscosity was so low 
through the co-ordination of standards for those com- | more primitive thing than is Young’s modulus, and | because, in every measure, turbulence had occurred, 
ponents in which interchangeability is possible—at this suggests that we should consider what is the * bulk | while measures of viscosity depend on using such fin: 
least, so far as the bolting is concerned. There is | Strength” of materials ; that is to say, the manner in| tubes that turbulence is eliminated. Later work has 
also the question of the economy to be obtained which they yield under hydrostatic pressure or tension. | suggested that the matter is not so straightforward, 
through quantity production outside the yards them- | We can immediately answer half this question, for there | and, in fact, that the character of the substance is not 
selves, which a properly controlled system of stand- | is no doubt that the metal, when hydrostatically com- | to be explained in terms of the ordinary language used 
ardisation could do much to assist. Such standards | pressed, resists that compression strongly and shows no | for liquids ; but the business is by no means clear yet. 
could be agreed upon without too much interference | tendency to break under it. As to its behaviour under | We may say, however, that a solid body could move 
with design if, as it is suggested, they were limited | @ hydrostatic tension, we can hardly give an answer | extremely freely in helium II, and that it is practically 
principally to the spacing of the bolts. Of course, the | 4 all, since it is impossible to apply such a system of | impossible to keep bodies at different temperatures in 
great advances in pre-fabrication and also in welding | forces toasolid. I know of only one experiment where | its presence ; and it has another remarkable chara 
technique are bound to affect future standardisation. | Something of the kind has been done. [Ioffe took a | teristic, in that the liquid can creep over any surface in 
The various standards issued by the B.S.I. dealing | sphere of rock-salt crystal (which is cubic and not far | apparent defiance of the laws of hydrostatics, so that, 
with testing of welds and welding plant and also the from isotropic) and immersed it in liquid air until it if a tea-cup were filled with it, in a short time the liquid 
recent War Emergency British Standard for A.-C. | was all of one temperature. He then plunged it in| would appear in the saucer, and then on the table, and 
Welding Equipment, required by the increased appli- | hot oi] so that the outer parts expanded, and these finally the level of the liquid would be the same all over 
cation of welding technique for shipbuilding and other | parts applied a hydrostatic tension to the inside, which | whatever space was available. 
similar heavy constructional work, will make them-| Was still cold. The tension showed no tendency to Gases.—When we come to gases there is little to be 
selves felt increasingly. Both in America and in Europe, | produce cracks. This one experiment is obviously 4| said as the gas laws are very precise and admit of little 
national standardisation, and rationalisation in the | rather complex business, but it confirms a tentative | variation. There are variations of equation of stat: 
shipbuilding industries, have been extensively adopted | conclusion that I wish to draw. The characters of | near the condensation-point, but in the truly gaseous 
and there is little reason to doubt that there will be | Solid matter may be divided into two types, namely, | eondition the only variety is in the density and the 
a progressive development of such ideas in post-war those sensitive to details of structure and those insensi- specific heat. The most interesting quantity is the 
shipbuilding. tive. All the elastic moduli are fairly insensitive, in| patio of the specific heats, which governs the law of 
In recent years, the B.S.I. has had a reciprocal | that, for example, Young's modulus and the shear | adiabatic expansion, and the speed of sound, which is 
arrangement with the American Standards Association, | modulus are roughly the same for hard and for mild | 5.3 for monatomic gases, 7:5 for diatomic, and still 
so that, on both sides of the Atlantic. This has been | steels ; but we know that the shear strength is sensitive. | jower for more complicated molecules. We can say at 
most helpful, the agreement with America on the I want to suggest that what evidence there is points to | once that 5:3 is the highest ratio that could ever be 
16-mm. sound film being an outstanding example of | the bulk strength being insensitive to structure. If possible. With regard to density, we can say quite 
Anglo-American co-operation. Since the United States this is correct, then we have the simplification of theory definitely that the limit of lightness is attained by 
came into the war and the American Standards Asso- | that we can impute the structure-sensitivity of tensile | hydrogen. Since we can number the elements from 
ciation, like ourselves, have been charged with a greatly strength to the shear strength. The advantage of this | }'to 99 and have samples of all of them (excepting one 
increased amount of Government work, we look forward point of view is that we have only one quantity to con- | o, two of the later ones which could not possibly be 
to further co-operation as of mutual assistance in the sider which needs close examination, while the second | light), we know that there is no prospect of finding 
war effort. It is quite obvious, with the enormous elastic character plays little part in the consideration anything lighter than hydrogen. The only hope of 
amount of materials coming to Britain, that Anglo- | of strength. improvement would be monatomic hydrogen gas, which 
American agreement (for instance, in regard to speci-| Plastics.—After discussing the strength of metals, it | would have half the density ; but, though this gas can 
fications for ferrous and non-ferrous materials) is of | Would be natural to turn to the strength of other | have a transitory existence, it combines rapidly into 
the highest importance. Active steps are being taken | Substances, such as plastics, but their composite struc- | the diatomic gas with great evolution of heat—so great 
to bring this about. ture makes this a troublesome matter, and there is not | that it has been used for welding metals. I must, of 
time to do more than touch on the subject. Roughly course, qualify all these statements by demanding that 
speaking, the plastic itself carries the shear, but the | the gas should be at normal temperature, for, by the 
fibres the tension. Here there is a character very | application of heat, the density of any gas can be 


THE EXTREME PROPERTIES different from what I have just been discussing for| »duced without limit. But, as I indicated at the 





OF MATTER.* metals, and it is attributable to the different nature | beginning, the lift of ordinary hydrogen is already 93 
— . . —pe of the chemical bonds. In metals, the unit is the| per cent. of that of a vacuum, so that in no way could 
By Srr Cuarves G. Darwin, K.B.E., F.R.S. crystal exterding in three dimensions, whereas, in| much improvement be won. 
(Continued from page 106.) organic materials, the tenacity is provided by the bond | But,if I may extend the meaning of the word “ gas,” 
between pair of adjacent carbon atoms. This explains | there are much more interesting things to be said. 


Elasticity —Before going on to other subjects, a| Why they tend to form into chains rather than three- | There does exist matter which is much lighter than 


general point in the theory of elasticity is worthy of dimensional blocks, and hence it comes about that, for | tii 
mention. You will notice that I have been speaking | these fibres, tension is the fundamental quality rather hydrogen. This is the electron, which has a mass iso 
entirely of shearing strains and stresses, and have made | than shear. However, without going into all this we of that of a hydrogen atom. Electron gas can have 
no mention of the much more familiar tensile ones. can see fairly well that we cannot expect to get any- only a rte at oma eee Bo enormous 
Tension can be much more easily measured and tested | thing out of plastics for our present purpose. It is seuuiicive clectels treuns blow * to pleces ab onee a 
than pure shear, and it is often more important in | true that, weight for weight, plastics are about as strong but we can take advantage of this oh me existence 
structures, so the engineer tends to think much more | as actual metals, but the metals are only one-hundredth’) . eee cf a s . ~*~ 
: ; : . in a more limited way. This is especially in connection 
about it. I want, however, to raise the question | 4s strong as they ought to be, and it seems most unlikely ati, cine ahich Ges & Week cates bale © pteeme 
whether tension is not really a secondary thing in the | that we could raise a factor of one hundred for the dis, te @ etichedting Giles, tactile to cbviouly 
theory of the strength of materials. You will recall | plastics. I shall therefore not discuss them further. of the chiefi eee ee ee 3 sad 
’ ne : : : . : i e chief importance in making a given force produce 
that the elasticity of an isotropic material has two Fluids.—After solids, fluids; but I shall touch on the quickest effect. The force on body, which in the 
properties which can be defined in a variety of ways; | these much more lightly. The two main characters of pend year anitonieta eimenet always electric depends 
for example, by giving Young’s modulus and the shear | 4 liquid are its compressibility and its viscosity. Asto| —- 11. electric a e, while the motion depends on the 
modulus, by giving one of them and Poisson's ratio, or | compressibility, there is little to be said. At the one | : rge, pe 
by giving one of these three and the bulk modulus— | end, we pass over into degrees of resistance to com- | mass, so that — is a measure of the capability of a 
that is, the reaction to hydrostatic stress. From any pression comparable with, but not so strong as, those | m 
two of these, the rest can be derived, and the only | of solids. At the other end we come up against the) .vstem to act as a relay. The < of the electron is 
question is, which are the best to take? In other | critical phenomena where liquid passes continuously | ~ , m 
words, which are naturally the most primitive ? A | into vapour, so that again there is no extreme property. | 1,840 times as large as that of the next best system, 
rather strong case can be made for taking the bulk | Viscosity is more interesting. At one end we have | the hydrogen atom, and proportionately again better 
modulus and the shear modulus as the two most | highly viscous materials, such as treacle, then pitch, | than that of heavier substances. It is this enormous 
primitive, since they correspond to the simplest types and then glasses, which shade into plastic materials | factor that is responsible for the high qualities for 
- — — _ . |and become indistinguishable from solids. I may also | amplification of the thermionic valve amplifier. We 
* The 49th James Forrest Lecture, delivered at a refer to those highly peculiar substances which appear | know of no reason or evidence that there is anything 
meeting of the Institution of Civil Engineers, held in | quite stiff but gradually become liquid on stirring, and|in the nature of a “ sub-electron,” so that we have 
London on Tuesday, January 12, 1943. Abridged. 'the converse ones which are liquid, but become stiffer! arrived now at the ultimate limitation in relaying 
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tion by the use of the properties of a transiently- 

-isting electron gas. It is true that there is a thing 

hich is less heavy than electrons, and this is light 
tself, which carries energy but has no “ rest-mass ” 

t all. I have to word this carefully, because, in a 
vider sense, anything with energy has mass. But 

omething besides light must always occur in a relay, 
because at some stage the light has to be acted on or 
(o act on matter with ordinary inertia. The efficiency 
fa relay is that of its heaviest part, and so we cannot 
hope by any means to improve on the electronic valve. 

Although a free electronic gas can only exist tran- 
siently-in a tube, there is an extended sense in which 
it is of much commoner occurrence; this is in the 
interior of a metal. Here there is a framework of 
positively charged atoms to neutralise the electron 
charges, so that the gas can now be permanent. Such 
a gas has certain properties which are entirely different 
from those of an ordinary one, a fact which was first 
recognised with the discovery of the New Quantum 
Theory, 15 years ago. The molecules of an ordinary 
yas are moving about with various and frequently 
changing velocities, and the frequency of occurrence of 
these velocities is governed by Maxwell’s law of dis- 
tribution, giving the average numbers at any instant 
with each velocity in the form of the well-known 
-‘ cocked-hat "’ error law, the size of the curve depending 
on the absolute temperature. The electron gas has its 
velocities distributed quite differently. This is because 
of the Exclusion Principle, one of the basic principles 
of the Quantum Theory. I must not go into techni- 
calities, but the rule is that two electrons must never 
be doing the same thing. Thus, if one electron is at 
rest in the metal, no other can be at rest ; in an ordinary 
gas, there is no reason why many molecules should not 
be at rest simultaneously. There are a great many 
electrons in the metal, and they comply with all the 
conditions of low energy and many of the higher, so that 
a lot of them are forced to have quite a high energy. 
Instead of the Maxwellian figure we get, at ordinary 
temperatures, a curve with a very sharp fall to zero. 
The speed at this break corresponds to what in the 
other curve would be given at a temperature of about 
10,000 deg. To misstate it in picturesque language, 
the Exclusion Principle squeezes the electrons out 
of their rightful temperature ; if the metal could be 
raised to 10,000 deg. without melting, then, for the 
first time, the electron gas would behave something 
like an ordinary gas. I wish I could enlarge further 
on this, but it is hard to do so without going more deeply 
into technicalities. Moreover, my main purpose in 
mentioning it at all has been because I shall want to 
return to it in the next subject for discussion. 

Weight.—We have just been considering what is the 
lightest substance. It is natura] next to ask, what is 
the heaviest. Forty years ago, the immediate answer 
would have been metallic osmium, which has specific 
gravity 22, and the only saving clause would have been 
that there might be other unknown elements which would 
prove heavier We now know that there are no un- 
known elements, and yet we must answer the question 
quite differently. This is on account of certain very 
unexpected astronomical discoveries, made about 
15 years ago. Certain stars were discovered which 
gave out light at a white heat and yet were very faint ; 
therefore they were called “ white dwarfs.” The white 
heat implied a high temperature, and with this tem- 
perature they had no business to be faint ; their faint- 
ness could only be explained by small size, and this 
implied a very high density. For example, the com- 
panion of Sirius is about the weight of the sun, but 
about the diameter of Uranus, and therefore its mean 
density must be about 50,000. At this density, 1 cub. 
in. of the material would weigh about 1 ton. 

The general theory of these “‘ dwarfs * is understood, 
though no one yet knows fully why they occur, and 
what happens to them ultimately. Their structure 
is an extreme case of the electron gas in a metal. In 
the interior of a star, the temperature is so enormous 

-millions of degrees—that the atoms lose most of 
their electrons, and this large number of electrons 
becomes subject to the Exclusion Principle. Accord- 
ing to this principle, there is a simple relation between 
pressure and density which is independent of tem- 
perature ; it is the same relation as that which applies 
for the adiabatic expansion of a monatomic gas. So 
long as the temperature is not too high (and by high 
temperature I now mean something like one hundred 
million degrees), this relation holds, and implies that, 
under sufficiently high pressures, there is no limit 
to the density. As in most things of this kind, the 
result must not be pushed too far, because we have 
omitted certain secondary matters which ultimately 
become important. But there is good reason to believe 
that, in the deep interior of “ white dwarfs,’ there are 
densities of something like 2 tons per cubic inch— 
specific gravity, one hundred thousand—which are 
maintained by pressures of the order of 1 million 
million atmospheres. It seems reasonable to hope 
that this is a final limitation on the density of matter. 
(To be continued.) 








LABOUR NOTES. 


AT a meeting in London, last week, the executive 
committee of the Associated Society of Locomotive 
Engineers and Firemen decided to withdraw its threat 
of a strike in support of the organisation’s claim for a 
re-hearing of its application for an increase of wages. 
A delegate conference, which is to meet on Wednesday 
next, will reconsider the position, and also, it is under- 
stood, consider the question of initiating a new wage 
claim. At its meeting the executive committee had 
before it a report by Mr. J. Burns, the president, and 
Mr. W. P. Allen, the general secretary, on their con- 
ference earlier in the week with the Minister of Labour 
and National Service. The executive also had before 
it a written communication from Mr. Bevin in which 
he repeated the essential part of his statement to 
Mr. Burns and Mr. Allen. 





“It was noted,” it was officially stated, after the 
meeting, ‘‘ that the Minister expressed the view that 
it would be contrary to the spirit and intention of the 
Conditions of Employment and National Arbitration 
Order, and to the policy which he has consistently 
followed in support of agreed joint machinery if, for 
the purpose of the Order, the Minister were to regard 
as a trade dispute a wages claim which had been the 
subject of a decision by an independent arbitration 
tribunal, which claim had been referred to it for final 
decision by agreement of the parties concerned. In 
the circumstances, Mr. Bevin stated, it would not be 
eee to invoke the procedure of report and 
reference under the Conditions of Employment and 
Nationa] Arbitration Order. The executive committee 
has, therefore, decided that in the circumstances it 
would not be possible to operate the terms of the 
delegate conference decision with reference to a stop- 
page of work in the event of the Minister's not interview- 
ing within 21 days of the date from which the alleged 
dispute was reported to him for the purpose of his 
reference within the Order.” 





Electricians employed in the shipbuilding and ship- 
repairing industries discussed war-time relaxation of 
their union’s rules at a meeting in London last week. 
Statements were made by Mr. Bevin, Minister of Labour 
and National Service, and Mr. Hall, Financial Secretary 
to the Admiralty, on the shipping situation and the 
need for the speeding up of the completion of electrical 
equipment in both shipbuilding and ship repairing. 
By a large majority, the meeting decided to recommend 
the executive council to agree to some system of pay- 
ment by results, so long as the system did not involve 
piecework which set men one against the other. 





The Ministry of Fyel and Power state that there 
were more absences from work in coalmining last month 
than in January a year ago, the overall figure being 
12-9 per cent. and at the coal face 15-7 per cent. this 
year and 12-5 per cent. and 15-5 per cent. respectively 
last year. For the first time, the Ministry are able to 
make a confident distinction between avoidable and 
unavoidable absenteeism, the latter including absences 
which inquiry has proved to be due to reasonable 
causes. In the last of the January weeks, the total 
absenteeism was 12-32 per cent. of which 7-43 per cent. 
was unavoidable and 4-89 percent. avoidable. Among 
the coal-face men, the total of absenteeism was 14-78 
per cent., and, of that, 8-66 per cent. was unavoidable 
and 6-12 per cent. avoidable. 





Mr. Simmonds, the Unionist Member for the Duddes- 
ton Division of Birmingham, asked the Minister of 
Production in the House of Commons last week, what 
precise steps his Ministry desired managements in war 
industries to take after both the Ministry of Labour 
and the appropriate Supply Department had been 
informed that the complement of labour permitted 
remained insufficient to meet the required production 
programme. Mr. Lyttelton, in a written reply, said :— 
“In the circumstances envisaged . . . there are two 
courses which I should expect to be pursued. First, 
the management of the undertaking should make every 
endeavour to utilise its available labour force in the 
most efficient and economical manner possible ; 
secondly, if in spite of their endeavours, the manage- 
ment has real grounds for believing that production 
requirements cannot be met, representations should 
then be made to the Supply Department concerned 
for some modification in the firm’s production pro- 
gramme.” 





The workers’ representatives on the Central Agri- 
cultural Wages Board have put forward a number of 
important claims affecting hours, working conditions 
and wages. One is that, during the war, normal weekly 
hours should be 48 in winter and 50 in summer, with 
time and a quarter for overtime, time and a half for 





work on Saturdays after 12.30 p.m. and double time 
for work on Sundays. Other claims are that women 
should be paid 48s, for a week of 48 hours, that uniform 
rates should be introduced for juvenile workers, and 
that all workers should have a six days’ paid annual 
holiday and six paid statutory holidays. 





The Transport and General Workers Record states 
that an agreement has been entered into with the 
British Aluminium Company providing for an advance 
of 1d. an hour to men and women 18 years of age and 
over and 4d. an hour to workers under 18. It is now 
in operation. (peer 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service the changes in rates of wages reported to have 
come into operation in December resulted in an aggre- 
gate increase, estimated at about 250,0001. in the weekly 
full-time wages of nearly 1,240,000 workpeople. No 
reductions in wages were reported during the month. 
The classes of workpeople whose wage rates were 
increased included women and girls in the engineering 
industry and workpeople employed in the railway 
service, the heavy chemical and allied industries and 
the furniture industry. 





The changes in rates of wages reported during 1942 
are estimated to have resulted in an aggregate net 
increase of over 1,600,000. in the weekly full-time rates 
of wages of about 6,500,000 workpeople compared with 
a net increase of over 2,000,000/. in the weekly wage 
rates of about 8,000,000 workpeople in the same 
industries during 1941. There were wide variations 
in the amounts of increase granted in different indus- 
tries, but it is ‘estimated that, at the end of 1942, the 
average level of full-time weekly rates of wages in all the 
industries (including agriculture) for which information 
is available was approximately 5 per cent. higher than 
at the end of 1941 and about 32 per cent. or 33 per cent. 
higher than at the beginning of the war. These figures 
relate to rates of wages and take no account of the 
marked increase in average earnings which have 
resulted from the operation of such factors as fuller 
employment, overtime working, and the extension of 
systems of payment by results. 





The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour and National 
Service as beginning in December was 87. In addition, 
seven disputes which began before December were still 
in progress at the beginning of that month. The 
approximate number of workpeople involved in these 
94 disputes (including workpeople thrown out of work 
at the establishments where the disputes occurred, 
though not themselves parties to them) was 25,000, and 
the aggregate duration of the disputes in December was 
about 90,000 working days. 





The number of disputes involving stoppages of work 
reported as having begun in 1942 in Great Britain and 
Northern Ireland was 1,281, as compared with 1,251 
in the previous year. The great majority of the 
stoppages affected only individual establishments and 
were of short duration. The number of workpeople 
directly involved—on strike or locked out, that is—in 
disputes in progress in 1942 was about 349,000 while 
about 106,000 were indirectly involved. The total 
number of workpeople involved, either directly or 
indirectly, in all disputes which were in progress in 1942 
was thus about 455,000 as compared with about 361,000 
in 1941. The aggregate number of working days lost 
on account of disputes at the establishments where the 
disputes occurred is estimated at over 1,500,000 in 
1942 compared witb nearly 1,100,000 in 1941. 





The total income of the Unemployment Fund in 1942 
was 78,476,0001. and the expenditure on benefits, 
administration, etc., 6,656,000/., leaving a credit 
balance of 71,820,0001. On the separate agricultural 
account, the income was 1,593,0001. and the expendi- 
ture 355,0001. leaving a credit balance of 1,238,000/. 





Replying to a question in the House of Commons on 
Thursday last week, Mr. Bevin, the Minister of Labour 
and National Service, said that the relatively small 
numbers now registering as unemployed consisted 
mainly of persons who were changing from one job to 
another or were unsuitable owing to age or physical 
disability or for other reasons, for ordinary industrial 
employment. In view of the pressure of work in his 
Department and of the necessity for all possible 
economies in the use of staff, he had decided, he said, 
that the unemployment statistics should in future be 
compiled and published only at quarterly intervals. 
Under this arrangement, the next figures to be pub- 
lished would be those for April. 
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THE FIRST GAS-TURBINE 
LOCOMOTIVE.* 


By Dr. ADotr MEyer. 


WHEREAS steam locomotives exceed to-day, in both 
number and power, not only the steam road cars, but 
also stationary steam engines, in the case of the 
internal-combustion engine it is not the locomotive, 
but the motor car, which has outpaced and almost 
completely displaced every other form of road vehicle ; 
s0 that now it exceeds in number and in total power 
all the wind, water, steam, and stationary internal- 
combustion engine power plants of the world. The 
combustion-engined locomotive is still relatively young | 
and is represented mainly by the Diesel locomotive, 
which is almost always provided with an indirect 
drive in the form of an electrical transmission. The 
fact that electric transmission, which from the engin- 
eering standpoint is not only entirely reliable, but also | 
possesses many advantages, has been used on steam 
locomotives only in exceptional cases, is due not so 
much to its economic drawbacks as to the fact that, 
by the time the electrical engineering profession was 
able to offer a satisfactory solution of the problem, the | 
steam locomotive with mechanical drive could look | 
back on nearly 100 years of development, which had | 
already led to the successful creation of distinct types 
for nearly all the different classes of service. 

Notwithstanding this, the first electrical transmission 
of power to the wheels of a vehicle was applied to a | 
steam locomotive. This was the Heilmann locomotive, 
so named after its French inventor, for which the 
electric drive was supplied in 1896 by Messrs. Brown 
Boveri and Company under the leadership of its young 
technical leader, Charles Brown. It is illustrated in | 
Fig. 1, on page 130, the power unit being a six-cylinder | 
Willans and Robinson steam engine of 1,350 h.p. The | 
speed was 400 r.p.m. The engine drove two direct- | 
current generators of 450 kW. one from each end of 
the shaft. A separate two-cylinder steam engine drove 
a 15-kW compound-wound generator for supplying the 
excitation of the main machines. This power plant 
was mounted on a common frame supported by two 
four-axle pivoted carriages, each axle being provided | 
with a hollow-shaft 125-h.p. series-wound motor capable | 
of propelling the machine at 60 m.p.h., by means of 
three arms on the hollow shaft, which transmitted the 
power to the wheels through compression springs. 

Regarcing the gas-turbine locomotive, one of the | 
first questions to be considered was whether or not | 
electrical transmission should be used. The decision | 
arrived at was governed by both practical and tech- 
nical reasons. Among the former was the desire not 
to employ in the gas-turbine locomotive any new 
feature which was not imposed by the use of the | 
gas turbine. On the other hand, the adoption of | 
electrical transmission seemed natural in view of the 
fact that the system developed by the author’s firm for | 
Diesel-electric cars—which had been successfully tried | 
in more than a hundred cases—ceuld readily be applied 
to a gas-turbine unit. Fig. 2, page 130, shows diagram- | 
matically the power unit of the gas-turbine locomotive 
without the transmission system. The air, which is | 
supplied by the compressor C, in considerable excess | 
over that required for combustion, is heated in the | 
chamber A by the combustion of oil issuing from the | 
burner. The excess of compressed air serves to reduce 
the temperature of the gases to a value admissible for 
the blades of the gas turbine. The gases then pass, at a 
temperature of 850 deg. to 1,100 deg. F., from the com- 
bustion chamber to the gas turbine, where they expand, 
giving up heat for the production of mechanical work 
and suffering a corresponding drop in temperature. 
Thereupon they flow through the air preheater, where 
they give up heat to the compressed combustion air, and 
finally escape through the roof to the atmosphere. To 
deliver a useful output of 2,000 h.p., the gas turbine 
must develop 8,000 h.p., because the compressor 
absorbs 6,000 h.p. The excess or useful power must 
now be transmitted to the driving wheels either | 
mechanically, electrically, or by hydraulic-pneumatic 
means, or some combination of these methods. 

Direct mechanical transmission is excluded for a 
number of reasons. First, it would cause the speed of | 
the gas turbine and compressor unit to vary directly | 
with that of the locomotive, which would not be | 
admissible unless a gear-shift arrangement were pro- | 
vided. Second, the reduction gear with a ratio of the | 
order of 10/1 would have to allow the set to be coupled 
and uncoupled while running; for, as in the case of | 
the automobile, the power unit would have to be run | 
up light and engaged afterwards. Gear-changing and | 
clutch devices for such high powers, however, have not 
yet been tried in practice. The same consideration | 
applies to hydraulic and pneumatic transmission 
systems. Hydraulic transmissions have been success- | 


| 

* Paper read at a meeting of the Institution of 
Mechanical Engineers, held in London, on Friday, 
December 18, 1942. Abridged. 
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Fic. 4. Gas-Tursrne Generator Unit petra LowERED INTO LOCOMOTIVE. 


fully applied to locomotives of up to 400 h.p., but 
satisfactory operating experience with considerably x 
7 
TABLE I.—Particulars of Gas-Turbine Locomotive. 
Guaranteed continuous output of the thermal unit! < : | : : 
measured at the generator coupling, 2,200 h.p. at | imag 
+—y 1241100 


+ 


5,200 (reduced to 812) r.p.m. | 
Tractive effort at the wheel rim :— | 

At starting ... ... 29,000 Ib. at 0 to 16 m.p.b. | 

During 1 hour’s run ... 17,000 ,, 30. Cs, 


5 
Continuous... ope «= BOO te @ ww ‘ 
3 
4 
P 
E 
& 


$38 


Maximum speed --.» 70 m.p.h. 


Effective weight with fuel tanks full :— 
On branch line service 92 tons. 
On main line service... 93-5 tons. 
Permissible driving-axle load :— 
On branch lines ... 16 tons. 
On main lines ... 18 tons. 


- 500 woo 1%00 
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higher powers does not appear to be available. Not-| locomotive with a mechanical-hydraulic transmission 
withstanding this, the Allis-Chalmers Manufacturing | the operating results will be awaited with interest. 

Company, of Milwaukee, a licensee of Messrs. Brown| When, therefore, the Swiss Federal Railways place! 
Boveri, is proposing to build a 5,000-h.p. gas-turbine | the order with Messrs. Brown, Boveri and Company 
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COMPLETED LOCOMOTIVE. 
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for a 2,000-h.p. gas-turbine locomotive, it was decided 
to provide electrical transmission. The 
was ordered early in 1939 for service on branch lines, 
where the traffic did not justify electrification. 
main particulars are given in Table I, opposite 


The fuel consumption at full load is about 1-0 Ib. | 
per horse-power hour at the wheel rim, equivalent to | 


a consumption of about 2,000 lb. of fuel oil per hour at 
2,000 h.p. at the wheel rim. The entire thermal unit 
was erected on a common auxiliary frame, which serves 
as a reservoir for the oi] fuel and the lubricating oil. 
Extensive tests were carried out at the Baden works 
by the Swiss Association of Steam Boiler Proprietors, 
the Swiss Association of Electrical Engineers, and the 
purchasers. The points measured are recorded in Fig. 5, 
opposite, and show a good agreement with the calcu- 
lated values. In Fig. 5, the curve numbered | shows 
the percentage efficiency ; curve 2, the speed of the 
generator; curve 3, the gas-turbine inlet temperature, 
in deg. F.; and curve 4, the blower delivery pressure, 
in pounds per square inch. All these values are plotted 
in relation to the output, in horse-power. After the 
tests, the unit, which is shown erected in the shops in 
Fig. 3, opposite, was transported to Basle, where it was 
fitted on the locomotive as shown in Fig. 4. The 
external appearance of the completed locomotive is 
illustrated by the photograph reproduced in Fig. 6, 
above, and Fig. 7 shows it on a trial run from Baden 
to Schaffhausen with a trailing load of 100 tons. 
Fig. 8 shows the interior of .the cab. 


(To be continued.) 
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FARADAY MEDAL.—The Council of the Institution of 
Electrical Engineers have made the 2ist award of the 
Faraday Medal to Sir Archibald Page, honorary member 
and a past-president of the Institution, in recognition of 
the outstanding services rendered by him in the sphere 
of electricity supply, and especially for the prominent 
| part he has taken in the planning, construction and 
The Faraday 
Medal is awarded by the Council of the Institution not 
more frequently than once a year, either for notable 
scientific or industrial achievement in electrical engin- 
cering or for conspicuous service rendered to the advance- 
ment of electrical science, without restriction as regards 
nationality, country of residence, or membership of the 
Institution. 


CARBORUNDUM LAPPING COMPOUNDS.—A new booklet 
entitled Lapping Compounds by Carborundum has just 
been issued by Messrs. The Carborundum Company, 
Limited, Trafford Park, Manchester, 17. After sections 
on the characteristics of lapping compounds, the booklet 
deals with general lapping practice and the technique 
adopted for particular operations. This includes the 
lapping of ball-bearing raceways, bearings of various 
types, tool tips, drawing dies, crankshafts, cylinders, 
pistons and plungers, moulds, rollers, gears and a number 
of other machine parts. The finishing of sections for 
microscopic examination, and miscellaneous polishing 
operations, are also discussed. The booklet should prove 
| useful to those interested in the production of fine 


finishes. 
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STATIC WATER TANKS. 


summary of a paper entitled 

Static Water Tanks,” presented by Mr. J. T. Griffith 
before a section of the Institution of Structural En- 
gineers. Although the paper was read in April, 1942, 
it has only recently been published in the Journal 
of the Institution. Mr. Griffith first outlined the 
practice in a large industrial town situated oh a river. 
This town is divided into squares having sides a quarter 
of a mile long, these squares being grouped in “ High 
Risk Areas’ which are allowed 1,500,000 gallons to 
2,000,000 gallons of mile, and in 
* Low Risk Areas ”’ 
to 500,000 gallons per square mile. The tanks vary 
greatly in both capacity and number; thus, there are 


We give below a 


water per square 


two holding 400,000 gallons each and 40 holding 5,000 | 


gallons each, while 27 others range from 12,000 gallons 
to 200,000 gallons. There are, moreover, six dams 
vcross the river which collect together approximately 
750,000 gallons. Neither the area covered of the 
town nor the total population can be stated. The 
water can be used at a considerable rate, since 10 
auxiliary fire pumps can be easily operated alongside 
the 400,000 gallon and 200,000 gallon tanks and each 
has a pumping capacity of between 50 gallons and 80 
gallons per minute. Generally, the size of tank for 
particular positions in a town is governed by several 
considerations. If a large factory has to be protected, 
the authorities can, for example, install either a number 
of small tanks suitably grouped or one large one of 
an equal aggregate capacity. In a town of sufficient 
size, large tanks can be placed in the most advan 
tageos positions with small tanks located at convenient 
points between them 

Mr. Griffith then described, in some detail and with 
illustrations, typical methods of constructing static 
water tanks installed by different authorities. The first 
example was of a brick-walled tank with a concrete 
bottom. The depth of water is 3 ft. 3 in., the water 
level being about 2 in. below the top of the wall. The 
tank is 30 ft. square inside and the capacity is approxi- 
mately 18,300 gallons. The base of the wall is 1 ft. 6 in. 
below the ground level, the excavated soil being placed 
on one side and subsequently used as a sloping backfill 
against the part of the wall above ground. The wall 
stands on a 6:1 
forced by a single layer of mesh | in. from the bottom. 
The raf* projects 6 in. beyond the 
in line with the wall, rests on a 6-in. concrete footing 
2 ft. wide. 

Inside the tank the raft is with a 
layer of water-repellent concrete 2 in. thick, so that 
the total depth of the bottom of the tank in way of 
the water is 6 in. The walls are of Fletton brick and 
are 9in. thick. Brick construction was selected instead 
of concrete as there happened to be a number of skilled 
bricklayers in the locality at the time and a correspond- 
ing shortage of unskilled labour for dumping concrete, | 
etc., while timber shuttering would have proved both 
costly and difficult to arrange for, as wood was scarce. 
Waterproofing was effected by coating the inside of the 
brick walls with three layers of a bitumen compound, 
with two layers of hessian between the coats. Cement 
rendering of these surfaces had not proved effective 
owing to excessive cracking. The hessian layers are 
carried for a width of about 6 in. under the 2 in. coating 
of water-repellent concrete and the corners of the 
tanks have an extra layer of hessian. Two sumps, 
about 6 in. deep and about 2 ft. 6 in. square at the top, 
the sides being sloped, are provided so that the tanks 
can be emptied below the general floor level. The 
bottom is correspondingly thickened in way of the 
sumps and they are waterproofed with bitumen 
compound. 

A second type of tank has galvanised sheet-steel 
walls of 20 B.W.G. The tank is approximately circular 
in plan, or rather polygonal, as the walls consist of 
nine flat sheets about 8 ft. long by 4 ft. high with bolted 
lap joints, the inside diameter being approximately 


cov ered 


26 ft. The capacity is 12,000 gallons. The shell 
stands on a concrete raft of 6:1 concrete, without 
reinforcement, 6 in. thick. No excavation is needed 


for this type of tank unless the top soil is unsuitable, 
though a fairly firm base is needed to receive the 
concrete. The walls are held on the raft 
between two rings of brickwork. The space between 
the rings is filled with a layer of a patent cement topped 
by cement grout. The top bricks of the outer ring 
butt up against the outer face of the wall. Since the 
top edge of the wall would be liable to cut hoses passed 
over it if left untreated, iron piping split longitudinally 
is fitted to the edge, thus forming a rounded edge. 
The pipe also gives a certain amount of rigidity to the 
wall. The lap joints in the wall are first covered with 
watertight cement, and the whole surface is then 
coated with a bituminous solution. A deep sunip is 
provided. Other types of tank described in the paper | 
are of fly-rib construction, and large tanks of 400,000 | 
gallons capacity which are virtually excavations with | 
sloping sides lined with concrete. 


concrete 


which are allowed 250,000 gallons 


~oncrete raft, 4 in. thick and rein- | 


wall all round ‘and, | 


| 
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j} assembly the tongues and the clips are locked 


| bracket 4. In assembling the axlebox on the axk 


PATENT RECORD. roller cage is placed on the axle and the upper 


ABSTRACTS OF SPECIFICATIONS RECENTLY |} cy linder 1 is placed in position. The lower half cyli: 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. is then brought up from below and when the tong 
|} are partly engaged with the clips, semi-circular ste: 


** ENGINEERING’ ILLUSTRATED 


The number of views given in the Specification Drawings | 
is stated in each case; where none is mentioned, the ? 2 
a : | : 4 
Specification is not illustrated. | . P 


. c_ 
Where inventions are communicated from abroad, the | 








Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, | 
Chancery-lane, London, W.C.2, price 18. each. 
The date of the advertisement of the acceptance of a| 
Complete Specification is given after the abstract in | 6 
each case, unless the Patent hes been sealed, when the | 
word ** Sealed *’ is appended. | 
Any person may, at any time within two months from the 


£47,390 
date of the advertisement of the acceptance of a Complete ‘ 4 


3 


Specification, give notice at the Patent Office of ‘ ‘ 
opposition to the grant of a Patent on any of the felt washers are inserted throwch the openings k 
grounds mentioned in the Acts. opposite ends of the two half cylinders. Then th« 


| halves are slid into position and the axlebox is ck 
The bracket 4 which lies in the space between the 
is then mounted on the vehicle and prevents the 
Two straps are fixed or 


ELECTRICAL APPARATUS. 


547,591. Trolley-'Bus Insulation Tester. The English 
Electric Company, Limited, of London, P. L. Mardis, of | box from being opened. 
Iikley, and G. E. Waters, of Bingley. (1 Fig.) July 18,| bracket to prevent the axlebox from turning about 
1941.—The tester enables three different connections of | @Xis in the bracket. To enable the cage for the 1 
the testing circuit to be made: (1) Between the whole | bearing to be easily mounted on the axle, the cag: 
(2) bet ween made in two parts hinged together. Flat steel | 
welded together to produce two half rings in which 
The link of the cage is formed by 
lengths, the sma 
The limbs of th« 
hinge. ( Accept 


of the wiring system and the vehicle chassis ; 
the whole of the wiring system and the various motor 
and other frames for testing the primary insulation | rollers are held. 
alone, and (3) between all the said frames and the chassis | four limbs of two U's of different 

insulation The two | member fitting within the larger. 
arms 2a. The equip-| are connected together by a rivet 
Auguat 25, 1942.) 


for testing the secondary alone 
trolleys are mounted on trolley 
ment includes the main motor 3, the armature and shunt 
main contactors 6 in the motor circuit, 
a contactor panel 6a, the contactor controller 7, and an | 
driving, say, an air compressor. The 
} to 8 are insulated from the 
number of 


field resistances 4 
SHIPS AND NAUTICAL APPLIANCES. 
547,877. Stop for Ship’s Telegraph. Chadburn’s (Ship 
Telegraph Company, Limited, of Bootle, G. M. D. Bamford 
and D. C. Bamford, of Hoylake, Automotive Products 
Company, Limited, of Leamington Spa, and F. S. Eves, of 
Leamington Spa. (4 Figs.) January 11, 1941.—Th« 
invention is a stop which prevents the rotation of t! 

master handwheel of an engine-room telegraph beyor 

a certain maximum number of revolutions. The trans 
mitter consists of a pair of hydraulic units, one operating 
the order receiver and the other operating the “‘ number 
of revolutions required" receiver. These units ar 
operated by handwheels. The handwheel of the order 
telegraph is geared to a pointer on an order panel. 0: 

| revolution of the handwheel moves the pointer from on 
order to the next. The stop mechanism consists of a 
spur wheel 21, having 20 teeth, mounted on the operating 
shaft of the handwheel. The wheel 21 has a compara 
tively long boss, integral with which are two tongues 21 
and 24a, one on each side of the wheel and projecting 
beyond its outside diameter. The end of each tongue 
' | is machined at an angle of 25 deg. to the tangent of th 
| wheel at the centre line of the tongue. These faces ar 
twice the circular pitch of the wheel teeth in length. Th« 


auxiliary motor 8, 
frames of the various parts 
chassis by the insulation. A 
testing sockets 9 are mounted on the vehicle, two being 


secondary 


connected to the wiring system on either side of one of 
the contactors 6, two more to the bases supporting the 
trolley arms 2a, one to the frame of the auxiliary motor 8, 
one to the frame of the resistances 4, one to the frame of 
the controller 7, 
to the chassis. 


one to the contactor panel 6a, and one 
A test plug 10 to fit the socket 9 has 
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ir 
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— 


plug contacts connected to three lines 11, 12 and 13. 
The test panel 14 is connected to the two poles of the 


supply through a double-pole switch 17 and a series 
milliameter 18 for showing any leakage current. Three 
double-pole switches 19, 20 and 21 are mounted on the | 
panel and are push-button operated. The switch 19 | 
connects the test circuit between the lines 11 and 12 
for testing the primary insulation, the switch 20 con- 
nects the test circuit between the lines 12 and 13 for 
testing the secondary insulation, while the switch 21 
connects the test circuit between the lines 11 and 13 for 
testing the whole insulation. For checking continuity | 
of the circuits in the test equipment, the panel also 
carries a socket 22, into which is inserted the test plug 10 
and which connects together the lines 11 and 13. In 
carrying out the test, the vehicle is run to a position in 
which the trolleys engage two sections 23 of trolley wire 
insulated from the of the system, but normally 
connected to it through normally closed contactors 24 
on the test panel 14. The switch 17 is then closed to 
connect the supply to the testing circuit and at the 
same time to disconnect the sections 23 of trolley wire 
by energising the contactors 24. The test plug 10 is 
first inserted in the socket 22 and the switch 21 closed ; 
if the test circuit is continuous the milliameter 18 gives 
The test plug 10 can then be inserted in 
( Accepted September 2, 1942.) 





(547.877) ‘92 33 


tongues on each side of the wheel are of identical form 
except that their inclined faces are inclined in opposite 
directions. The boss of the spur wheel 21 constitutes a 
bearing for a floating casing 26 which carries the axle of 
a planet wheel 29 in mesh with the wheel 21 but having 
18 teeth. The wheel 29 carries two tongues 30 and 31, 
one for each direction identical with the 
tongues 24, 24a except that their respective centre lines 
intersect at an angle of 120 deg. The casing 26 is provided 
with a lug 32, which is held by two spring-loaded plunger= 
33 located on the body of the transmitter. With the order 
pointer at “‘ Stop” and the handwheel located at its 
top dead-centre, the tongues 24 and 24a onthe toothed 
wheel 21 point vertically downwards, as shown and the 
tongues 30 and 31 lie at 60 deg. to the vertical. One 
revolution of the toothed wheel 21 will cause a displace- 


547,390. Axlebox. M.E. Engineering, Limited, of | ment of two teeth over a revolution of the toothed whee! 
London, and O. Judell, of London. (9 Figs.) January 28,| 29. Therefore, one of the tongues on the wheel 29 
1942.—The invention is a pressed-steel axlebox of simple | according to the direction of rotation, will engage with 
construction and few components which can be produced | one of the tongues on the wheel 21 after three revolutions 
without complicated press tools. Two half cylinders 1, 2 | to prevent further movement of the handwheel beyond 
are pressed from sheet steel and each has a nipple 3 on | either of the “ Full Speed " positions, resist the resultant 
which the completed box, when secured in the bracket 4, turning moment of the casing 26, and prevent jar on the 
The upper half cylinder 1 | apparatus. No strain has to be taken by the mechanism 
operated by the handwheel when the latter is brought to 

a stop. (Accepted September 16, 1942.) 
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of rotation, 





an indication. 
the test socket 9. 


RAILWAYS AND TRAMWAYS. 


pivots about a vertical axis. 
has four clips 6 on its longitudinal edges and the lower 
has four tongues 7 which engage in them. In the final 
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THE DEVELOPMENT OF oe 


DOXFORD MARINE OIL 
ENGINE. 


By Dr. W. Ker Wutson, M.1.Mech.E. 
(Continued from page 122.) 


of 2,700 brake horse-power at 77 r.p.m. This) 
engine, however, was very massively constructed to 
prevent breakdown due 


obscure and unpredictable structural weakness ; 





to the presence of some | 
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| about 40 in. above the cylinder tops. 


'with the minimum of manual labour. 


breaking any pressure joints. In the case of single- 


which formed the main-bearing journals. The bed- | each overhaul. 


plate was made of sufficient depth to enable a| 


at the journal bobbin pieces and lowered into the | 


broken section of the crankshaft to be disconnected 


crankpit, leaving sufficient clearance for a spare 
length of plain shafting to be inserted in its place. 
In this way it would have been possible for the 
vessel to make port with the vessel operating on 
the three remaining cylinders. 
were constructed with four-piece crankshafts, this 
ingenious scheme for avoiding the worst conse- 
quences of a crankshaft failure was never used. It 


Fig. 13. 


Fig. 11. 
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Although 25 engines | 


As an indication of the enthusiasm with which 
Doxford engineers tackled any problem likely to 
improve their design, it is of interest to recall that, 
serious consideration was given to the 
possibility of bringing about a considerable short- 
/ening of engine length by providing disc-shaped 


in 1931, 


webs connecting the side crankpins to the journals, 


and running the shaft on the peripheries of these 
|dises. This scheme envisaged the use of Michell 
| journal-bearing pads, and a full-size disc was manu- 
factured for experimental purposes. The disc was 
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probably served a useful purpose, however, in allay- 
ing nervousness and counteracting criticism of a 
novelty in crankshaft construction which, in some 
quarters, was even regarded as an unpractical 
departure from orthodox practice. 

By 1924, the specific weight of engines with four- 
piece crankshafts was reduced to about 290 lb. per 
brake horse-power, partly by a reduction of scant- 
lings and partly by an increase of engine service 
rating. Further modifications carried out during 
the first ten years of development, including the 
replacement of the four-piece crankshaft by a two- 
piece shaft in four-cylinder designs, and the three- 
piece shaft by a single-piece shaft in three-cylinder 
designs, eventually reduced the specific weight to 
about 230 Ib. per brake horse-power for single-screw 
engines and 190 Ib. per brake horse-power for twin- 
screw sets. In addition, important reductions of the 
overall dimensions of the engines were achieved. 
Another substantial reduction of weight and overall 
dimensions was obtained in 1933, when the Doxford 
electrically-welded fabricated-steel construction was 
adopted for the engine framing and bedplate; a 
development to which further reference will be 
made. 

Incidentally, in the early days of development 
the height of the Doxford engine was frequently 
compared unfavourably with the height of orthodox 
types. The critics, however, overlooked the facts 
that, for a given overall height, the stroke of an 
opposed-piston engine is greater than that of any 
other type, and that the headroom necessary for 
removing the pistons of an opposed-piston engine 
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driven by an electric motor and loads were applied 
to simulate the estimated working conditions. The 
principal difficulty was that of starting from rest 


under load and this could only be overcome by | 


applying a jack to the shaft on which the disc was 
mounted so that the weight was taken off the lower 
Michell pads, thus enabling the necessary oil film to 
be established. Once started, however, there was 
no difficulty in maintaining rotation, although the 
power absorbed in journal friction was quite appre- 
ciable. The starting difficulty and the power lost 
in friction prevented this interesting idea from 
being applied in an actual engine. 

The camshaft drive on the prototype engine was 
by helical gears and vertical shafts situated at the 
forward or free end of the crankshaft, as shown in 
Fig. 11 and Figs. 12 (a) and 12 (6), on this page. Dur- 
ing the maiden voyage of the first Doxford motor- 
ship, considerable wear occurred on the teeth of the 
helical gears. This was originated by movements of 
the forward crankshaft journal in its spherical bear- 
ing. An attempt was made to reduce the vibration 
by disconnecting the propeller shafting at the after 
coupling and rolling it through one bolt pitch 


-before re-coupling, so that the propeller blades 


were moved to a different position relatively to the 
engine cranks. This experiment, however, produced 
no noticeable change. The immediate trouble was 
remedied by a rather ingenious expedient, illustrated 
in Fig. 12 (c), which allowed free movement of the 
crankshaft journal but prevented transmission of 
this movement to the gear. At the first opportunity, 
however, the camshaft drive was moved to the after 
end of the crankshaft and the helical gears were 
replaced by a bevel-gear drive, as shown in Fig. 13. 
This rearrangement completely cured the trouble and 
had the further advantage that, in the event of the 


is ae about 16 in. in the largest sizes, making it 
possible to put the engine below deck beams only 
This space is 
sufficient to accommodate an electric crane, so that 
a top overhaul can be carried out extremely rapidly 
In this 
| connection, it may be recalled that Doxford engi- 
| neers were among the first to regard an electric 
crane as an essential feature of every oil-engine 

THE weight of the prototype engine was 490 tons, | installation. The time required to remove the upper 
or 330 lb. per brake horse-power, based on a rating | and lower pistons of one cylinder is only about 
15 minutes, and this is accomplished without 


piston engines, not only must sufficient headroom 
| be provided for withdrawing the piston complete 
furthermore, the crankshaft was built up from four | with its skirt and rod, but the main pressure joint 
interchangeable pieces, connected by short bobbins | on the cylinder head must be broken and re-made at 





forward-end section of the crankshaft becoming 
damaged, the camshaft drive would still be available 
for working the remaining cylinders. It served well 
for a number of years, but was eventually replaced 
by the much neater and quieter construction illus- 
trated in Fig. 14, employing sprocket wheels and 
a silent roller chain. Here again, the Doxford 
engine was one of the first to use a roller-chain 
drive in large sizes. 

Incidentally, the original camshaft drive on the 
prototype engine was particularly noisy at about 
70 r.p.m. to 72 r.p.m., and was relatively quiet at 
engine speeds immediately above and below this 
region. ‘Torsional vibration investigations made 
several years later showed that the two-node natural 
frequency of the prototype installation was about 
560 cycles per minute; that is, the eighth order 
major two-node critical speed was at 70 r.p.m., the 
speed at which the camshaft drive had been 
particularly noisy. 

The exhaust manifold on the prototype engine 
was rectangular in section, water-cooled, and fabri- 
cated from mild-steel plates. This design was not 
altogether successful, due to expansion and corro- 
sion troubles, and was therefore replaced by a 
water-cooled cylindrical cast-iron design, free from 
internal pockets where corrosive products could 
accumulate. All these early designs, however, were 
rather heavy, and eventually a much simpler and 
lighter construction was obtained by eliminating 
water cooling. The final design was an uncooled 
cylindrical mild-steel manifold, which was well 
lagged to prevent the escape of heat to the engine 
room. This resulted in an increased ing tem- 
perature inside the manifold, which was beneficial 
not only from the point of view of preventing con- 
densation of corrosive products on the inner surfaces, 
but also because it materially increased the avail- 
ability of the heat in the gases for'use in an exhaust- 
gas boiler. 

About 1926, there was some fairly widespread 
criticism of the time taken by motorships to go 
from full ahead to full astern. To meet this criti- 
cism, a rather interesting engine-braking system 
was designed and fitted to a number of Doxford 
engines. This gear was essentially a decompressing 
device, which prevented the energy taken from the 
moving parts and stored in the air trapped between 
the pistons during the compression stroke from being 
restored to the moving parts by subsequent re-expan- 
sion during the next outward stroke of the pistons. 
This was accomplished by cross-connecting the 
combustion spaces of pairs of cylinders having 
cranks phased at 180 deg., so that the pistons of 
one cylinder of the pair were moving inwards on 
the compression stroke while the pistons in the other 
cylinder were moving outwards on the expansion 
|stroke. In this way the air compressed in one 
cylinder was discharged to atmosphere through the 
exhaust ports of the other cylinder. 

The air starting pipes to the cylinders were used 
for cross-connecting purposes by inserting a pneu- 
matically-operated valve in the pipe line. Normally, 
this valve was closed, so separate starting pipes 
were provided for each cylinder, but for braking 
purposes the valve was opened by air pressure on 
|a leather diaphragm, thus providing an excellent 
| cross-connection between the cylinders. The flow 
of air was controlled by the non-return starting 
valves on the cylinders, for which purpose, pneu- 
matically-operated plungers were fitted at the ends of 
the starting valves. Normally, these plungers were 
held sufficiently clear of the valve spindles to permit 
the valves to function as simple non-return start- 
ing valves, but, for braking purposes, the plungers 
were brought into contact with the valve spindles 
by air pressure on leather diaphragms. The supply 
of air to the plunger diaphragms was controlled by 
a small piston valve operated by a cam on the front 
camshaft. In this way, the opening and closing of 
the starting valves was timed to produce the 
maximum possible braking effect. The braking 
system was designed to function only when the 
engine was running in the ahead direction, and was 
regarded purely as an emergency device. It pro- 
vided a useful reduction of the time required for 
reversing the engine, but experience showed that 
the occasions on which it was used were so infre- 
quent that it never became a standard item of 
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equipment. Subsequent improvements in the 
normal manceuvring and reversing gear rendered 
the use of brake gear redundant, even for emergency 
purposes. 

Balanced Engines.—The year 1926 was eventful 
in the history of the Doxford engine, for in that year 
the balanced type of engine was introduced, mainly 
as the result of losing an important contract because 
of some criticism of engine balance. 
was solved so effectively that, in the same year, the 
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This problem | 


engine was selected for powering the quadruple- | 


screw luxury liner Bermuda, a contract which laid 
special emphasis on freedom from vibration. 
of the four main engines of the Bermuda, one of 
which is illustrated in Fig. 15, herewith, developed 
2,800 brake horse-power at 110 r.p.m. 
cylinders 600 mm. bore by (760 mm. + 1,040 mm.) 
stroke, with an overload capacity of 3,400 brake 
horse-power at 120 r.p.m. 
auxiliary high-pressure fuel pump, and one of these 
pumps is shown in Fig. 16. 

The normal rating was 90 lb. per square inch 
mean indicated pressure, which corresponded to 
a brake mean effective pressure of about 81 Ib. 
per square inch, with a mechanical efficiency of 
90 per cent. The mean piston speed was 650 ft. 
per minute and the fuel consumption was 0-38 Ib. 
per brake horse-power per hour at this rating. 
The overload condition corresponded to a mean 
indicated pressure of 100 Ib. per square inch, a 
brake mean effective pressure of 90 lb. per square 


inch, a mean piston speed of 710 ft. per minute,! procating parts of the upper piston assembly was 


Each | 
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in four 


Each engine had its own | 
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and a fuel consumption of about 0-41 lb. per brake | 


horse-power per hour. 


Prior to 1926, the strokes of the upper and | 


lower pistons of all slow-speed Doxford engines 
were equal and, since the weight of the reci- 











M.S. Bermupa, 1926. 


about twice that of the lower piston assembly, 
there was an appreciable unbalanced reciprocating 
weight at each cylinder. Under running conditions, 
this produced a pulsating force along the line of 
stroke of each cylinder which varied between a 
minimum and a maximum value during each revolu 
tion of the crankshaft. In multi-cylinder engines 
with equally spaced cranks and cylinders in line, the 
inertia forces acting at the individual cylinders 
cancel one another, so that there is no residual 
inertia force for the engine as a whole. There is, 
however, an unbalanced couple tending to rock the 
engine about its centre of gravity at a frequency 
equal to the r.p.m. of the crankshaft. This couple 
is due to the greater leverages of the primary inertia 
forces acting at cylinders remote from a given 
|reference plane, compared with the leverages of 
| cylinders close to the reference plane. 

Now the action of an unbalanced force or couple 
jon an elastic structure causes deformations which 
absorb a certain amount of energy, and results in 
the excitation of vibrations in the structure which, 
in turn, dissipate the input energy as heat generated 
by intermolecular friction in the materials or by 
mechanical friction at rubbing surfaces. Thus, the 
action of pulsating forces or couples on an elastic 
structure always causes some loss of operational 
efficiency, while, if the mass and elastic characteris- 
tics are such that the structure has a natural ten- 
dency to vibrate with the same frequency as the 
applied pulsations at a particular operating speed, 
very powerful sympathetic response may occur, and 
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vibratory forces may be produced of magnitudes| did add new matter to his borrowings, besides 
very many times greater than the magnitude of the | supplying improved illustrations. 
initiating impulses. | feature in Biringuccio’s character is the care with 
This phenomenon is known as “ resonance,” and | which he distinguishes between conclusions based 
the consequences vary from the transmission of very upon his own experience and upon that supplied 
unpleasant vibratory disturbances to actual struc-| from outside sources. He brings to his work a 
tural collapse. Many examples can be found in all | practical knowledge of mining, the treatment of 
branches of engineering practice of the astonish-| ores and metal founding; and, in other sections 
ingly vigorous response of really sensitive structures | where his knowledge is limited, he informs his 
to quite feeble impulses applied at a frequency which | readers of the fact. He steers a middle course 
produces resonance. On the other hand, the} between two extremes ; for instance, while keeping 
extremely smooth running conditions which can be | up a running fire of criticism on the wild notions of 
obtained, even in the presence of quite large periodic the alchemists, he accepts alchemy as a science and 
disturbing forces or couples, by keeping the operat- | illustrates it by bringing together his accounts of 
ing speeds well clear of any resonant condition, is| brass and steel, both of which come within the 
almost equally astounding. Although unbalanced | category of alchemical products, though not of 
inertia couples are usually less troublesome than | alchemical origination. He can even administer to 
unbalanced inertia forces, this depends entirely upon | alchemists *‘a few salutary insults” and yet take 
individual circumstances, and, if serious resonant | advice from individual alchemists of known experi- 
conditions should occur, an unbalanced couple is|ence. Without showing great originality in his 
just as capable of producing severe vibratory load- | work, he does not overlook the importance of weight 
ings on the structure as an unbalanced force. |and volume alterations. He notes an increase of 
(To be continued.) | weight in the calcination of lead, and that the 


‘ 


| increased volume of brass more than covers the cost | 





|of the copper. In his chapter on Alloys—a new 


| chapter in metallurgical bibliography—he insists) |) + aircraft of the Luftwaffe has been brought down 


that ‘* you must make the proportion [of the added 
| matter] with a definite ratio by weight and not by 
chance.” In reading Biringuccio, therefore, con- 


Pirotechnia. By VANNoccio Brrincuccio. Translated | fidence is felt not only in the integrity of the writer 
from the Italian, with an Introduction and Notes, by | but also in his practical ca it 
Dr. Cyril Stanley Smith and Dr. Martha Teach Gnudi. | P pacity. 


New York: The American Institute of Mining and| Under the survey of ‘The background of the 

Metallurgical Engineers. 1942. [Price 5 dols. net.) | Pirotechnia and its place in metallurgical literature,” 
Tuts is the first translation in the English language | by Dr. Smith, we note the omission of a reference to 
of an Italian classic on metallurgy and the arts | ® Swedish work by a monk named Peder Mannson 
dependent upon the use of fire. First published in | (¢. 1460-1534) who resided in Rome from 1508-24 
1540, it was reissued at intervals between 1540 and | Where he collected information on the crafts. His 
1678, with French versions published between 1556 | Papers were edited by Robert Geete, of Stockholm, 
and 1627. The absence of a complete English trans- | in 1913-15 and were published in three parts at 
lation is probably due to the death of the author in | 2-50 kr. each. It is not certain that these papers 
the year preceding the publication of the work, | 4T exclusively, or even mainly, of a technological 
which deprived its publishers both of the final super- | Character ; indeed, we believe that an investigation 
vision of the text and of guidance in promoting|™ade a year or two ago pointed in the opposite 
foreign sales. Actually, it would appear that | direction. If, however, the sample on glass making, 
circulation was confined principally to Italy and | printed by Winbolt in his Wealden Glass, is a fair 
France ; Dr. John Ferguson, of Glasgow, a notable | #mple of the character of the work, a case exists 
bibliographer in his day, drew attention in his for further examination, since Mannson’s work was 
Books of Secrets, published in 1882, to the rarity of | compiled some years before that of Biringuccio was 
the first Italian and French editions of the Piro-| printed. The latter’s visit to Rome was probably 
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An attractive | With a flash of literary interest. 








| °9 ° ‘ P . 
| Dr. Gnudi’s translation can illuminate the narrative 


It is for his prac- 
tical mining, metallurgical and foundry knowledge 
that Biringuccio’s work will be regarded as indis- 
pensable to the industrial historian. 

As a critical edition of the Pirotechnia, the present 
work deserves unstinted praise. It will be appre- 
ciated for its learned introductions and competent 
annotation, for the useful appendices of additional 
figures, weights and measures mentioned in the 
text, the list of previous editions, and for the 
bibliography. The Printing Office of Yale Univer- 
sity must be congratulated, too, on the happy selec- 
tion of a toned paper which, without reflection, to 
cause eyestrain, or an undue increase in the weight 
of the volume, reproduces the type and blocks so 
well. Rubrication is employed with good effect. 
The binding is attractive, and last, but by no 
means least, the index is adequate. 


A First Course in Air Navigation. By F. F. Orossiey. 
London: Macmillan and Company, Limited. [Price 
2s. 6d. net.) 

In the splendid record of performance daily accruing 

to the Royal Air Force lies a promise that, when the 


in flames, facts will be revealed about some astound- 
ing developments in the science and technique of 
air navigation. It is not expected, of course, that 
a book of the type of Mr. Crossley’s First Course in 
Air Navigation will anticipate that indefinite pro- 
mise; yet, if originality of content is not to be 
sought, originality of presentation for its entirely 
unoriginal subject matter certainly is a quality 
which, to-day, is essential to every volume added 
to the spate of small, cheap books purporting to 
outline the elements of air navigation. The mush- 
room growth of the Air Training Corps, added to the 
almost violent expansion of the Royal Air Force, 
discovered a dearth of air navigation text-books. 
It also illustrated with some emphasis a Shavian 
aphorism; for, every fit navigator having been 
pressed into active service, the teaching of a host 
of air-minded youngsters fell upon a small number 
of navigators who were not fit, supported enthusi- 
astically by a large number of teachers who were 
not navigators. The practical navigator seldom is 
book-minded, so the teachers, who are, have 
extended their acknowledged enthusiasm to the 


technia. In the first supplement to his work, he | # brief one, but its date falls within the period when | relief, also, of the text-book shortage. That is why 
noted that a change had taken place and that the | Mannson was in residence there. Another work,| every new volume which merely re-presents a 
first Italian edition had become common ; a state-| Which, perhaps, might have been included in the) selection of the matter of official treatises must be 
ment which is confirmed by the experience of one | bibliography, is John M. Burnam’s Classical Tech-| not only sound, but sound with a difference, before 
British national library, which, between 1901 and | "ology, edited from the Codex Lucensis, of 490 a.D., | it can hope for a welcome. 


1908, acquired copies of three Italian and two | and published in Boston by R. G. Badger in 1920. | 


Mr. Crossley’s book, while being amply illustrated, 


French editions at very reasonable prices, the| This Eighth-Century MS. consists of chemical | clearly printed and of a size suited to fit the pocket, 


Italian copies being in first-rate condition, while | 
the French were worn. The fall in prices was due, | 
no doubt, to “‘ unloading *’ by Italian publishers or 
libraries. A census of British and American-owned 
copies would confirm this view, no doubt. 

In any circumstances, the present English trans- 
lation of the Pirotechnia, which is limited to 1,000 
copies, would be sure of a hearty welcome, as it re- 
lieves the English-speaking public from the reproach 
of slackness in the recognition of a foreign classic. 
Its publication is due to the support of the Seeley W. 
Mudd Memorial Fund. A prefactory note by 
Harvey S. Mudd is followed by two admirable 
introductions by Drs. Cyril Stanley Smith and 
Martha Teach Gnudi, the former dealing with the 
technological side of the work and the latter with its 
linguistic aspects. 

The work which stands next to Biringuccio’s in 
order of date, subject matter and merit is, without 
doubt, the De Re Metallica of Agricola. Here again, 
the first complete English translation, by the Hoover 
brothers, has to be credited to American scholarship, 
and its rapid appreciation in value in recent years is 
of good augury for the future demand of the present 
work. The reputation of Agricola’s work, however, 
as pointed out by Dr. Smith, is based to an extent 
not generally recognised on the work of Biringuccio, 
for he appropriated Biringuccio’s accounts of 
mercury and sulphur, distillation, glass and steel 
making, the recovery of saltpetre, alum, salt and 
vitriol, together with other minor borrowings, with 
no acknowledgment of his indebtedness other than 
that of ** refreshing his memory "’ ; though Agricola 


era. It is unlikely that Biringuccio ever consulted 
this MS. but it covers closely the ground occupied 
by his section on Semi-Metals. 

The foregoing summary gives a general idea of 
the character and scope of the Pirotechnia, but 
Biringuccio does not always confine his chapters to 
metallurgical topics. He has a few side lines such 
as gems and precious stones, on which he promises 
a future treatise ; on the lodestone and its proper- 
ties, of which, he admits, his knowledge was limited ; 
and on the distillation of oils and waters, from which 
it appears that, after all, his opposition to the 
alchemists was not whole-hearted. These sections 
are the least valuable portions of the work, but 
Biringuccio gets back into his stride with his 
** Advice how to operate a Mint honestly and with 
profit,” with its continuations on smithing gold, 
copper and iron, on wire drawing, and on the manu- 
facture of leaf metal. Pottery is introduced to 
illustrate the manufacture of crucibles, but he also 
deals with brick and lime-kilns. The tenth book is 
pyrotechnical, being concerned with the manufacture 
of saltpetre and gunpowder, and the practice of 
loading and aiming guns. A large portion of this 
section was incorporated in Peter Whitehorn’s work 
on military tactics and pyrotechny, published in 
London in 1560. Following his ‘ Fireworks,” 
Biringuccio becomes semi-autobiographical. Cupid 
is invoked to provide a happier ending to the above 
chapters, but the squib misses fire, and not even 











recipes which may possibly represent the subject | cannot be said to excel in any of the virtues here 
manner of lecture courses in Greek, delivered in | deemed 


Alexandria in the early centuries of the Christian | author's style aspires rather to simple directness than 


indispensable. Properly enough, the 
to comprehensive precision ; but printed instruction 
all too easily sacrifices meaning to simplicity and, 
by condoning loose usage of technical language, 
concludes by denying the reader “‘ clear ideas of 
things in themselves clear.” When we read: 
‘“* Compass North, which is the sum of the effects of 
variation and deviation . ” we recall innumer- 
able practical navigators for whom the sum of these 
effects is the Compass Error they use to simplify 
conversions between True and Compass directions ; 
and there are other hurried-seeming phrases. Of 
the inversion of temperature gradient which often 
ensues when terrestrial radiation to a clear night 
sky cools the atmosphere from below, it is stated 
that “‘ In this case the temperature on the ground 
may be lower than that of the higher air and causes 
a partial reversal of the temperature gradient.” 
A statement, on page 76, that ‘“‘ An approximate 
correction”’ . . . for density error affecting the air 
speed indicator . . . may be made by adding 1-75 
per cent. of the indicated air speed for every 1,000 ft. 
above sea level,’ is misleading; while the term 
“ corrected air speed,” which was probably intended, 
like the three forms of deviation card illustrated on 
pages 17, 18 and 19, has fallen from grace. The 
book, and especially the examples set for exercise, 
will be of greater value to the student who already 
has access to the detailed Navigation Notes, officially 
prepared for Air Training Corps members, than one 
who lacks this authoritative background. 











THE ENGINEERING 
OUTLOOK. 


V.—AGRICULTURAL MACHINERY. 


Few figures have been published to indicate the 
expansion in output of agricultural machinery 
during the past year. In August, 1942, however, 
it was estimated that 120,000 tractors were in use 
in Great Britain, compared with 52,000 in July, 
1939, and 105,000 at the end of 1941. Mr. R. A. 
Hudson, the Minister of Agriculture, said, in Decem- 
ber, 1942, that ** tens of thousands ’’ more tractors 
would be needed, and on January 1, 1943, the 
Ministry announced that the output of farm machi- 
nery would be greatly increased in 1943. It is 
doubtful whether this will result in any increase in 
total supplies of agricultural machinery during the 
coming year, as imports from the United States 
will be seriously curtailed. The United States 
Government has announced its intention to restrict 
the output of agricultural machinery during the 
twelve months ending October, 1943, to 20 per cent. 
of the average output for 1940 and 1941, though 
there has been a good deal of opposition to this cut 
from the agricultural machinery makers. It is 
interesting to note that, in the third year of the last 
war, there were only 1,500 tractors in use in the 
British Isles. A comparison between this country 
and Germany in the present war, shows that Britain 
probably still has slightly fewer tractors, as it was 
estimated in the middle of 1940 that there were 
100,000 tractors in use in Germany. This figure 
has probably been increased considerably since 
then, though the German agricultural machinery 
industry has had to maintain a fairly high level of 
exports to the occupied countries in order to increase 
the production of foodstuffs available to Germany. 
If account is taken of the acreage of the two coun- 
tries, however, Great Britain has a much larger 
proportion of tractors. 

More combine harvesters have been brought into 
use, many on farms with no grain-drying facilities, 
so that the grain has to be dried at the nearest 
available mills. Some of the mills have drying 
facilities, but more are needed in the countries as 
well as at the port mills. As the use of combine 
harvesters means a saving of labour on the farms 
and makes the gathering of the harvest less depend- 
ent on the weather, it would seem desirable to 
increase the number of combine harvesters and at 
the same time to provide more mills with drying 
facilities. 

Further efforts have been made during the year 
to encourage the better use of machinery already in 
existence. The number of agricultural engineering 
firms and blacksmiths with oxy-acetylene welding 
equipment has increased, making possible many 
machines which, otherwise, would have 
remained idle for lengthy Complaints 
have been made, however, that the supply of spare 
parts has not been altogether satisfactory in some 
districts. It has been felt that, although members 
of the War Agricultural Executive Committees have 
had opportunities to attend demonstrations on the 
efficient use of machinery, the ordinary farm worker 
has not, and that courses should be arranged on 
farms to demonstrate the best methods of main- 
tenance for tractors and farm implements, and of 
saving tractor vaporising oil. Although farmers 
have been allowed to buy this fuel freely, there is 
scope for considerable economy in its use. It 
also felt that some farmers are becoming lazy, and 
are tending to use tractors for work which could be 
done equally well by horses ; this is not a desirable 
practice at a time when there is so much work to 
be done for which tractors have very considerable 
advantages over horses. 

In view of the further 600,000 acres which it is 
hoped to plough for the 1943 wheat crop, more 
intensive use will have to be made of the available 
tractors, and Mr. Hudson has urged farmers to 
plough by night. Black-out regulations make this 
difficult, but it is possible to illuminate the furrow 
and the plough behind the tractor without infringing 
the regulations. If night ploughing could 
organised on a large scale, the tractor position would 
be considerably eased. Another suggestion to 
increase the supply of tractors is that of converting 


repairs to 
periods. 
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lorries and even large private cars. It is claimed 


| that quite effective tractors can be made in this 


way. The great demand for agricultural machinery 
| is reflected in the high prices which second-hand 
| implements have been fetching. In June, 1942, in 
the House of Commons, Commander King-Hall 
| pointed out that second-hand tractors were being 
sold at nearly double the price of new ones; and, 
in his reply, Mr. G. Hicks stated that the Minister 
of Agriculture was proposing to make a new Order 


controlling the price of second-hand tractors and | 
| other classes of contractors’ and agricultural plant, | 


and that it would come into force within a week. 
The Agricultural Machinery Development Board 
for Great Britain, formed in January, 1942, to 
arrange for the testing of agricultural machinery and 
implements and to consider questions of uniformity 
and standardisation, the provision of educational 


and advisory facilities, and any matters relating to | 


the mechanisation of agriculture, has set up a 
National Institute of Agricultural Engineering at 
Askham Bryan, near York. The Institute of 


Research in Agricultural Engineering at Oxford has 
been handed over to the Ministry of Agriculture by 
Oxford University, and is forming the nucleus of the 
new Institute. Mr. 8. J. Wright, M.A., Director of 
the Oxford Institute, has been appointed director of 
the new Institute, and the staff has been strengthened 
and adequate workshop facilities provided. The 
Institute is being temporarily housed in buildings 
belonging to the Yorkshire Council for Agricultural 
Education, but after the war it is intended to build 
a permanent home in the same vicinity. The main 
functions of the Institute are: to act as a general 
clearing house for information about agricultural 
machinery and its use ; to carry out tests or demon- 
strations of new or improved implements ; to under- 
take experimental and demonstration work on the 
better utilisation of existing equipment; and to 
fill the gap between inventor and manufacturer by 
putting new ideas into practical shape and con- 
structing prototype machines. The Institute should 
certainly prove of great value to British agriculture 
both during and after the war. It should also be 
in a position to assist in determining the best 
methods of mechanisation to be adopted in order 
to put agriculture on a sound basis for post-war 
production. 

The very rapid strides which have been made in 
the mechanisation of agriculture since the outbreak 
of war, which have led the Minister of Agriculture 
to declare that this country is now more highly 
mechanised per acre than any other, has given rise 
to further discussion regarding the post-war outlook 
for agriculture. At the present time, emphasis is 
laid on the production from the present expanded 
arable acreage of the maximum quantity of food for 
human consumption, and this has been reflected in 
a very considerable expansion in the production of 
wheat. It is, however, just in this field that this 
country is least likely to be able to compete with 
overseas producers unless some radical change is 
made in the organisation of British agriculture as 
a whole. Some authorities consider, therefore, that 
there is likely to be a gradual return to predominantly 
dairy farming, based on a high proportion of per- 
manent grass land, and involving a comparatively 
high level of concentrated feeding stuffs. If such a 
development does occur, the scope for further 
mechanisation is likely to be restricted, and there 
may even be a surplus of agricultural machinery 
left over from the war years. 

On the other hand, it must not be forgotten that 
the economic effects of increased agricultural 
mechanisation have not yet been fully worked out. 
In war time, the objective is maximum production ; 
this has been the spur behind the increased mechani- 
sation so far achieved, rather than the need to 
reduce the costs and prices of agricultural products 
to the lowest possible level. The need for an addi- 
tional supply of milk in the post-war years has 
been stressed in several quarters from the nutri- 
tional point of view, and one way in which this 
could be achieved, without at the same time 
increasing substantially the imports of feeding 
stuffs, would be by growing in this country a larger 
proportion of the arable crops required for feeding 
livestock. The loss during the war of the greater 
part of British foreign investments may render 
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}such an agricultural policy essential, and if, by 
increased mechanisation and greater general efjj- 
ciency in agriculture, such a policy can be put into 
| effect without the need for an increase in milk 
prices, this might prove a means of ensuring the 
continuance of a prosperous agriculture without 
prejudicing the development of export trade and 
shipping. Before the war, the arable acreage in 
Great Britain had fallen below 13,000,000; it has 
now increased to about 18,000,000 acres. Probably 
not all the increase would be suitable for peace-time 
cultivation, but it has been argued that a total of 
| 16,000,000 acres of arable land could be reasona))|\ 
| maintained. On this basis, and taking into account 
the spur to maximum efficiency provided by the 
increase to 31. per week of the minimum agricultura! 
wage, a reasonably high level of demand for agri 
| cultural machinery might be expected. 








THE EXTREME PROPERTIES 
OF MATTER.* 
By Str Cuarves G. Darwin, K.B.E., F.R.S. 
(Concluded from page 137.) 
Electrical Properties of Matter 


I will now turn 


review the electrical properties of matter and their 
limitations. What is the best insulator we can hoy» 
for? Here the answer is fairly definite; we already 
have it in the form of good transparent crystal 


such as quartz. The theory of insulators, as form 
lated nowadays, is curiously like that of conductor 
The individual! electrons in both are free to move ab 
in the crystal, but the Exclusion Principle leads to 
important difference. In the case of metals ther 
soto speak, room for an electron to behave in a different 
way from what it is doing —not all the seats are occupied 
so that it can wander about, carrying its electricity 
with it. In an insulator, there is a full house, so that 
when one electron shifts its place, another is forced 
at once to take that place, and there can be no transport 


of electricity, and so no conduction. There are two 
ways in which insulators fail. Firstly, the surface oft 
becomes covered with some foreign material, often 


merely water, which causes a leak over it. The second 
failure is much more interesting. One way of escaping 
from the rigour of the Exclusion Principle is to provide 
an electron with a good deal of energy, because then 
it can be * doing something different "’ from the others 
If a crystal, say, of rock salt, is illuminated with ultra 
violet light, some of its electrons absorb the light and 
acquire a high energy which sets them free to wander 
through the crystal. In this way, a conductivity not 
unlike that of electrolysis arises. To get a perfect 
insulator, this must be avoided, and it can best be done 
by keeping the crystal in the dark ; there is 
always radiation due to temperature, to make it very 
cold will also help. 

At the other end of the scale, what is the best ele 
trical conductor? Here can make a rather 
definite answer. The conductivity of alloys is worse 
than that of their constituent elements, both theoreti 
ally and in practical experience, so that we need only 
examine the table of the elements to see which is best 
If we reckon by weight, this is sodium, but others are 
nearly as good. But a far more important question is 
the temperature. The conductivity improves with 
cold, and tends to very high values at the absolute zero 
It is not certain whether it might not become infinite, 
but, as a general rule, there seems to be a small residual 
resistance. But the interest of this very much 
diminished by the extraordinary phenomenon of super 
conductivity. Certain of the elements—-not by any 
means the best conductors at room temperature—and 
also some alloys and compounds, as the temperature 
lead does 


since 


also we 


is 


drops suddenly, become perfect conductors ; 
so at 4 deg. K., so that, if a current is started in a lead 
ring below this temperature, it just goes on for ever 
always provided the stock of cooling liquid lasts. This 
is a fascinating subject of study, not by any means 
cleared up yet, which possesses many of the characters 
of the older physics of Faraday rather than of modern 
atomic physics. I must not go into it now, but may 
say that there are pronounced limitations in its practical 
utility, because superconductivity sensitive to 
magnetic fields, and fails when the field is strong; so 
that, if too great a current is carried by a superconduct 
ing wire, that current’s own field destroys the super 
conductivity. 

Magnetism.—The question of magnetism 
interesting because such great technical advances have 
been made in it lately. I can only touch on some parts 
of the subject, in particular on permeability and 
saturation values. Of these, the permeability at low 
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* The 49th James Forrest Lecture, delivered at a 
meeting of the Institution of Civil Engineers, held in 
London on Tuesday, January 12, 1943. Abridged. 
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fields is important for many purposes. The value for 
mumetal is about 60,000, and we may ask whether 
this could be increased. According to present ideas, 
iron and nickel have the property of being spontane- 
ously magnetised in smal] domains, and al] that the 
external field does at first is to turn the direction of 
spontaneous magnetisation into another direction of 
easy magnetisation. There does not seem any par- 
ticular limitation on this process, so that (if we may 
leave out the troublesome practical questions of self- 
demagnetisation due to the shape of the specimen) we 
can see no reason why quite a small field should not 
give practical saturation. Thus we know no reason 
why there should not be a better mumetal in the sense 
that the permeability for weak fields might be much 
larger; but, correspondingly, the exciting field would 
have to be reduced, or saturation would ensue. The 
question of magnetic saturation may be answered much 
more definitely, since there exists a fairly complete 
atomic theory. We can say that it is certain that 
nothing can show magnetic saturation per atom greater 
than five times that of iron, and it is extremely unlikely 
that anything will be found perceptibly better than 
fron. In this matter of saturation, we are not con- 
erned with the ease or difficulty with which the 
magnetisation can be set up. In iron it is spontaneous, 
whereas in some substances it calls for such strong 
external fields that nothing like the maximum has ever | 
been attained. There is a natural unit of magnetisa- | 
tion, the Bohr magneton, but theory indicates that 
there is no reason why an atom should possess an exact 
whole number of magnetons. Thus iron has 2-2, 
cobalt 1-7, and nickel 0-6. The largest number known 
is in the rare earth, europium, some salts of which 
10. This magnetisation the salt, where 
the europium atoms are fairly far separated from one 
inother, so that the total magnetisation will not be 
very large. There is to think that it would 
10t be so good for the metal, which is not spontane- 
uusly magnetic like iron anyhow, and that is why I 
said that there was very little expectation of getting 
inything better than iron. 

Summary.—I have ranged over a wide field of pro- 
perties of matter, and had better summarise them in 
conclusion. I am going to do so in a fanciful manner, 
by taking a structure built out of all the extreme 
materials I have imagined and seeing what it is like. 

I propose to rebuild the ship Queen Elizabeth. 
My metal is one hundred times as strong as that used 
in the present ship. I do not propose to go into com- 
plicated questions of design ; for example, the tension 
members can be immediately lightened one hundred 
times, but the thrust members will have to be much 
enlarged tubes in order to remain stable. I see no 
reason why I should not build the ship with one- 
hundredth of the weight of material. As the ironwork 
weighs something like 30,000 tons in the present ship, 
my ship will weigh only 300 tons. Therefore, to get 
the displacement, I shall have to ballast it with nearly 
30,000 tons before I begin to put in the cargo. I 
immediately think of using material from a “ white 
dwarf” star for this, and my ballast will then occupy 
about 17 cub. ft. However, I now notice that there 
will be technical difficulties in this way of doing things, | 
since I should have to keep it at a pressure of one billion 
atmospheres and at a temperature of one hundred 
million degrees, so I give up this idea and fall back on 
ballast made of metallic osmium, of which I shall require 
as much as 50,000 cub. ft., say, a block in the form of a 
cube of 12 yds. side. It is time now to attend to the 
machinery. Presumably, I shall think of putting in an | 
atomic engine, but the trouble is that, whatever the 
engine itself may be like, so far as I can see, it will have 
ultimately to raise steam for a turbine, so that my 
engine-room will still have to be quite large. For the 
auxiliary machinery, I will certainly take advantage 
of superconductivity, so that the wiring of the ship will 
be cooled by liquid helium; it must be made of tin 
or lead wire, since copper is not a superconductor. 

This suggests a further flight of fancy. My ship on 
its journeys still has to contend with the resistance of 
the water. Would it not be more economical to alter 
the composition of the sea into something less resistant ? | 
If it is liquid helium IT, I can economise in many ways. 
I shall need no special cooling for the superconducting | 
electric wires. I can leave out nine-tenths of the 
ballast, since the density of the sea is now reduced to 
one-tenth. It is possible that I can give up having an 
engine altogether, by giving the ship a good shove at 
the start of the journey and receiving it on buffers at 
the end; I know too little about the real viscosity to | 
judge of this. But the end of all my plans is tragedy. 
On account of another of its properties, the liquid 
helium II willirresistibly creep up the sides of the ship, | 
over the bulwarks, across the deck, and down the | 
companion ways, until it settles in the hold, in the 
effort to come to the same level inside as out. Deeper 
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reason 


and deeper will grow the liquid in the hold, and deeper 
and deeper the ship will settle, until at last my imagin- 
ary ship will founder in the depths of the imaginary 
ocean ! | 


|eompound ZnSb or the element antimony may be 
| present in the alloys investigated. 
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EXTRUSION BRASSES FROM 


FIRED CARTRIDGE CASES.* 
By Joun Rag, Jr. 

TuIs paper is based on a works’ report of an investi- 
gation carried out in order to determine whether scrap, 
fired 0-303 in. cartridge cases, could be safely used in 
the production of some extrusion brasses, and to obtain 
certain data on the subject. Various troubles have 
been associated in the past with the use of scrap fired 
cartridge cases, with the result that they have generally 
been avoided by manufacturers, except for low-grade 
work. The detrimental influence of the cartridge cases 
has usually been attributed to the presence of small 
percentages of either antimony or mercury, introduced 
by the explosive mixture in the cap; the effect of this 
is generally considered seriously to impair the elonga- 
tion of brasses, in the making of which scrap cases 
have been used. 
of the explosive mixtures used in the cap was ascer- 
tained, and the amount of antimony present before 


firing was found to be 1 per cent. of the weight of the | 


unfilled case, in the form of antimony sulphide. A 
considerably smaller percentage of mercury is present, 
but it is thought to be very unlikely that any of this 
would remain after remelting, owing to the low 
volatilisation point of mercury; this view was con- 
firmed by later experiments. 

The present paper is confined to studies of extrusion 
brasses of alpha-beta composition, and the references 
in the literature to the effect of antimony on such 
brasses appear to be very scanty. Most writers con- 
demn antimony as being a very dangerous impurity in 
brasses; E. Gregoryt states that ‘‘ both antimony 
and bismuth yield brittle intererystalline films in alpha 
and alpha-beta brasses, and in a good brass either 
element is usually limited to 0-01 per cent.” In view 
of recent work by W. Lynes,t who shows, by means 
of a comprehensive series of tests, that 0-1 per cent. | 
antimony has practically no effect on the physical 
properties of 70:30 brass, Gregory’s reference to 
alpha brass would appear to be open to doubt. The 
earliest work on the copper-zine-antimony ternary 
system to which there is reference in the literature 
appears to be that done in Germany by P. Reinglass in 
1919. He came to the conclusion that antimony has 
an effect similar to magnesium, only a small quantity 
going into solution, while the remainder forms an 
injurious separate constituent. Test figures given for 
a 60:40 brass with 0-46 per cent. antimony and a 
70: 30 brass with 0-11 per cent. antimony are, respec- 
tively, about 14-5 tons per square inch tensile strength 
with 2 per cent. elongation, and 14-0 tons per square 
inch with 8 per cent. elongation ; this latter result again 
is not borne out by Lynes. 

Another German metallurgist, W. Keese, has par- 
tially investigated the ternary system copper-zinc- 


| antimony in work on the substitution of antimony for 


tin in gunmetals, but his work refers mainly to higher | 
percentages of antimony. However, he states that the 
range of homogeneous alpha solid solution is bounded 
by a straight line in the ternary diagram, joining the 
38 per cent. zine point on the copper-zine side with the 
8 per cent. antimony point on the antimony-copper 
side. This would help to explain the difference in the 
results obtained by Lynest on alpha brasses and those 
obtained on alpha-beta brasses in the present investiga- 
tion. In an alloy containing copper 57-5, zine 15, and 
antimony 27-5 per cent., Keese confirms the existence 
of Cu,Sb and Cu,Sb, but, as the solubility of antimony | 
in copper is about 8 per cent., it is thought that these 


|eompounds are not likely to occur with the small 


amounts of antimony present in the alloys now under 
investigation. In the binary system antimony-zine, | 


| the compounds Zn,Sb,, Zn,Sb,, and ZnSb are known 


to exist; according to F. Halla and his co-workers 
Zn,Sb, is stable only at elevated temperatures, de- 
composing on cooling into zinc and ZnSb. There 
would thus appear to be the possibility that either the 


Experimental Procedure.—The tests were carried out 
under full production conditions, the heats being 
melted in half-ton -low-frequency electric induction 
furnaces and poured into 6}-in.-diameter water-cooled | 
moulds ; the billets so produced were extruded under 
normal conditions and at a temperature suitable to the 
composition of the alloy concerned. Standard war- | 
time mixtures containing a large percentage of scrap 
were used, the cartridge cases replacing copper and | 
spelter as far as possible, and, in each case, comparative 











* Paper entitled ‘* The Use of Fired Small-Arms Cart- 
ridge in the Production of Some Alpha-Betu 
Extrusion Brasses: Indications of the Effects on the 
Physical Properties of the Extruded Rods,” submitted | 
to the Institute of Metals, London, for written discussion. | 
Abridged. 

+ See Metallurgy, London, 1932, page 227. | 

t Proce. Am. Soc. Test. Mat., vol. 41, page 859 (1941). | 
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As a preliminary, the composition | 


| diameter shown. 


| tions requiring a lead-free alloy. 





heats were made without cartridge-case additions. 
Added antimony was introduced as follows: A piece 
of antimony of the calculated weight was placed in an 
iron tube of 1 in. inside diameter by 12 in. long and 
with a }-in. hole in the side; the bottom was open and 
plugged with pure 70:30 brass turnings, the tube 
being screwed to an iron rod and preheated before the 
antimony was inserted. After the melt in the induc- 
| tion furnace had been skimmed, the tube was plunged 
| well below the surface and stirred. Rods were tested 
|in the “as extruded” condition, except in the case 
|of the drawn leaded bress, the drawing of which was 
| carried out cold in the normal manner. Test-pieces 
| were taken from the middle of the rods in each case. 
| Tensile test-pieces were machined to conform with 
| the B.S.I. specification, aud hardness tests were carried 
| out on a Brinell machine,\using a 10-mm. ball with a 
load of 1,000 kg. applied for 30 seconds on } in. flats 
filed. on the surface of the rods. It was considered 
that the Izod impact test would give useful data on 
the embrittling effect of antimony. Such tests were 
carried out on a 120 ft.-lb. machine, with test-pieces 
machined to 0-45 in. diameter with a notch 0-320 in. 
| thick at the base. Bend tests were carried out on the 
full cross-section over a radius equal to the diameter ; 
the rods were taken to have passed the test if they bent 
through an angle of 180 deg. without cracking, other- 
wise the angle at which they broke was recorded. The 
bend test, while not strictly scientific, is recognised to 
give a good indication of bending properties, and is 
useful for comparison purposes, although it does not 
bear a definite relationship to the Izod value. 

In the riveting test, a 0-45-in. diameter test-piece 
was headed over cold with hammer blows until cracks 
showed, this test giving a good indication of riveting 





























properties, with reproducible results; the result is 
TABLE I. 
Alloy | Diameter of Copper, per Zine, per = 
No Rod, in. Cent. Cent. | ay tee 
| per Cent. 
1 1 62 38 75 
2 lj 59 | 41 60 
eo + 56 44 10 
TABLE II.—Composition of ‘‘ Straight’ Brasses. 
Die | Chemical Composition, 
’ Clean | per Cent. 
Alloy | Mix- Fired | Muffled 
No. | ture Cases, Cases, | | 
No. |per Cent./per Cent.) Cu. Pb. Fe. | Sb. 
| | | ' 
: ay RS ee cars; 
1 A nil nil 61-7 | 0-06 | 0-05 | 0-002 
B 60 | nil | 61-9 0-06 | 0-05 | 0-012 
onme — ——— —_ — —— — a — 
2 A nil nil 59-1 | 0-05 | 0-05 | 0-001 
B | nil | 60 59-0 | 0-06 | 0-05 | 0-012 
c | 7 | nil 58-9 | 0-04 0-05 | 0-013 
3 | A | nil | nil 56-1 | 0-02 0-03 | 0-001 
| B | 60 | 56-5 | 0-04 | ‘ 0-013 


nil | )-09 | 


| 





expressed as the percentage increase in diameter of 
the head that occurs before cracking. Tests were not 
carried out on alloys unsuitable for riveting. Forge- 
ability tests were carried out to give an indication of 
the hot-stamping properties. These took the form of 
the test included in B.S.I. Specification No. 218-1940, 
to pass which a specimen having the full cross-section 
of the rod and a length equal to the diameter, must 
be reduced to 20 per cent. of its original length with 
one blow from a drop-hammer without cracking. The 
test-pieces for this test were heated to the correct 
stamping temperature for the alloy concerned, and 
were carefully examined for cracks after forging. 
Samples for analysis were taken from the portion of the 
rods adjoining that from which the test-bars were 
obtained, and the following elements were determined : 
copper, tin, lead, iron (including traces of manganese 


}and aluminium), nickel, and antimony, the balance 


being taken as zinc. For the antimony determinations, 
a development of the sulphide method (titration by 
permanganate) was used, in which arsenic did not 
interfere ; check samples of several alloys were analysed 


| for this constituent in the British Non-Ferrous Metals 


Research Association’s laboratories and good agree- 
ment was obtained. 

Three “‘ straight’ brasses of the nominal composi- 
tions given in Table I, were extruded into rods of the 
In practice, Alloy 1 is used for appli- 
cations requiring good cold-working properties, and 
is usually specified where cold-riveting is required. 
Alloy 2 is used for similar purposes, but where the 
degree of cold work is not so great, and also for applica- 
Alloy 3 has little 
commercial use, but was made up to ascertain the effect 
of antimony on a practically all-beta alloy. The com- 
positions of the three alloys are given in Table II, 
Traces of tin and nickel, none of which was above 
0-01 per cent., were also present in the alloys. 


(T'o be continued.) 
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‘* FRASER-HELLER ’’ METAL 
DEGREASING SYSTEM. 

Tue degreasing equipment for metal parts, illus- 
trated on this and the opposite pages, is known as the 
* Fraser-Heller” metal degreasing system, and 


THE 


18 


manufactured by Messrs. Fraser and Fraser, Limited, | 


Bromley-by-Bow, London, E.3; it constitutes a 


definite change in the technique of the degreasing | 
metal parts by | 


process. The practice of degreasing : 
means of trichlorethylene, C,HCl,, is now well-estab- 
lished and has hitherto been carried out, usually, either 
by immersing the parts in hot liquid solvent or by 
exposing them to its vapour. To appreciate the claims 
made for the Fraser-Heller system it is necessary to 
consider briefly these two processes. When parts are 
immersed in the hot liquid, this may be contaminated, 
to some extent, by oil introduced in previous opera 
tions. With soluble oils, the trichlorethylene will 
become emulsified, with a consequent formation of 
soap, as the greater part of the water contained in the 
oil evaporates, 
the bath and adheres to the parts as they are lifted 
through it. Should acid pickling have to follow the 
degreasing, the clinging laver of soap will prolong this 
operation unduly ; or the soap may not be removed at 
ull. The trichlorethylene vapour degreasing 
effect, liquid degreasing, since the vapour condenses 


is, 


in 


und is deposited in liquid form on the metal parts, its | 


quantity being limited by their thermal capacity. 


Inadequate degreasing not infrequently results, particu 


larly with thin sheet-metal parts, light metals, and where | 


* dried-on ” oil or soluble oil are involved. 

With the Fraser-Heller system, the metal objects are 
first degreased with trichlorethylene vapour, and subse- 
quently with a concentrated rain of the condensed 
solvent, and this condensate is treated so that it con- 
tains no grease picked up from previous operations. 
The metal parts are, thus, rinsed for a period of from 
2 minutes to 3 minutes with a quantity of trichlorethy- 
lene about twenty times as great as that which would 
be condensed on them from the vapour, and a thorough 
cleansing is effected in a short time. Another important 
advantage 
degreasing 
circulating solvent are carried out entirely in a closed 
circuit. There is, in consequence, no escape of trichlor- 
ethylene vapour into the workshop. Apart from the 
unpleasant, and even poisonous, effects of the trichlor- 


ethylene vapour, it decomposes in moisture-laden air 
und may form hydrochloric acid with resultant corrosive 
effects on machines and metal parts in the shop. The 


vapour, moreover, in contact with any fire, welding 

ares, burners, etc., decomposes even more unpleasantly ; 

it is possible, for example, that phosgene may bx 

formed. Since external vaporisation secured by | 
closed-circuit operation it follows that the amount of | 
liquid trichlorethylene expended for a given weight of | 
parts degreased is considerably re duc ed, Messrs. Fr wer 
snd Fraser claiming that it is possible to carry out 
degreasing with from 10 per cent. to 20 per cent. of the | 
trichlorethylene which would be used in an open. bath 
system, and stating that, in an establishment where, 

say, 20 tons of trichlorethylene were previously used 

in a year, the initial outlay on a Fraser-Heller plant of 

medium size would be more than repaid in that time by 

the saving in the amount of the solvent required. 

The plant shown in Fig. | is capable of dealing with 
77 tons of various sheet-metal and machined mild-steel | 
parts in 100 working hours, the loss of trichlorethylene 
for this output being 20 gallons. The principles of | 
construction and method of operation of the system | 
can best be explained with reference to Fig. 2, opposite. 
Generally, a normal plant consists of one or more 
washing tanks, a distilling unit and a unit for recovering | 
the trichlorethylene vapour which is in the washing tank 
at the end of each degreasing operation. The washing 
tank is shown at a in Fig. 2, as a container with a door | 
at one side through which a basket, holding the parts 
to be degreased, is loaded. The washing tank seen on | 
the right in Fig. 1, however, is cylindrical and has a} 
hinged door on the top, shown open as the basket con- 
taining a number of trays of metal parts is just about 
to be lowered into place. Obviously the shape of the | 
washing tank can be made to suit the particular type | 
of work dealt with; for long parts, for instance, a 
horizontal tank of relatively small cross section and 
having a door at one end into which a trolley carrying 
the parts may be run, would be convenient. The parts 
may remain stationary in the washing tank or any 
required movement may be imparted to them; for 
instance, cup-shaped parts are usually degreased in a 
drum rotating on a horizontal axis, thus ensuring 
thorough drainage of the trichlorethylene from the 
cavities. 

The capacity of the washing tank is related to the 
volume of the work handled. Thus, in a plant with a 
washing tank of 3 cub. metres (105 cub. ft.) capacity 
which is charged 250 times a week, the gross volume 
handled is 750 cub. metres. has 


Is 


Since experience 


The emulsion floats on the surface of | 
] 


of the Fraser-Heller system is that the | 
operation itself and the purification of the | 
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shown that the maximum consumption of trichlorethy- 
lene is 0-35 kilogram per cubic metre of gross volume 
handled, the weekly consumption would be 262-5 kg., 
or 39 gallons. The net volume of material degreased 
can be assumed to be approximately 50 per cent. of the 
gross volume referred to above, 





so that this particular | 
| plant would handle 375 cub. metres of work per week. 
| The consumption of trichlorethylene is determined by 


the gross volume and is not affected by the nature of the | 


work, which may be heavy material such as castings or 
light sheet metal parts. A reasonable assumption 
would be that between 5 tons and 8 tons of metal parts 


| can be degreased with the loss of one gallon of trichlor- 


ethylene. 

In both illustrations a number of cylindrical objects 
will be noticed at the top of the washing tank. These 
are gilled tubes, through which cold water is circulated, 
and form what is known as the distributing condenser. 


|a flow of air to the tank. 
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of a dense rain on to the work. This action washes 
away any oil or soluble oil which may have resisted the 
action of the vapour. The now impure solvent, on 
reaching the bottom of the tank, which is steam-heated, 
undergoes a change, the trichlorethylene being again 
vaporised and the oil and soluble oil remaining as a 
sludge with some liquid trichlorethylene. When the 
degreasing operation is completed, valve d is closed 
and a valve e at the lowest point of the tank is opened. 
The fan f is also started, its function being to deliver 
The fluid contents of the 
tank, namely, the oil and liquid trichlorethylene mix- 
ture, are now evacuated, leaving trichlorethylene vapour 


| and the wet degreased metal parts. 


The washing tank is assumed to be charged with its | 


load, and trichlorethylene vapour which has been 
generated in the container 5, is admitted through the 
pipe c, the flow being controlled by the valve d. The 
vapour, being of higher specific gravity than air, builds 
up from the bottom of the washing tank, which is steam 
heated, and condenses upon the cold metal parts. 


soon as these have reached a temperature of 87 deg. C., 
| the boiling temperature of trichlorethylene, condensa- 
tion on them ceases and the surplus vapour is liquified 
by contact with the gills of the distributing condenser. 
The condensate drips from the edges of the gills, which 
are closely-spaced and therefore numerous, in the form 


As | 





The vapour is displaced by the air and the parts ar 
dried off, while the vapour passes to the condenser g, 
which is of a normal tubular water-cooled type, through 
the pipe A. The vapour is condensed to liquid tri 
chlorethylene, which drained through the aii 
separator ¢ to the water-separator j. The air, contain- 
ing an amount of trichlorethylene vapour consistent 
with the saturation point of air with this vapour, 
which point varies with the temperature at the outlet 
of the condenser, leaves the air-separator i, and is 
passed through the vessel k, which contains activated 
carbon. The account of its further course may be 
deferred for the moment, with the remark that the 
flow of liquid trichlorethylene leaving the air separator 
is observed through the window | at the bottom of the 
separator. When this flow ceases it is clear that the 
washing tank has been emptied of all vapour and then 


is 
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AIRCRAFT PARTS. 


Ir is, no doubt, common knowledge that the Ford 
Motor Company of the United States has erected a 
factory at Willow Run for the production of the four- 
engined bomber known as the Consolidated Liberator. 
At the end of March, 1941, the site was virtually virgin 
soil, but by the beginning of September of the same year 
machinery was being installed in the completed build- 
|ings. The magnitude of the task can be gauged by the 
| fact that the buildings have an area of 2,547,000 sq. ft., 
|excluding hangars, and a length of 3,200 ft. The 
factory was laid out to produce one Liberator bomber 
per hour, the aircraft being flown away from the 
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adjoining aerodrome. The methods adopted, however, 
will permit the manufacture of the parts for three 























Liberators per hour, when the factory is in full pro- 
duction. One of these sets of parts will be assembled 
at the factory, and a complete aeroplane dispatched 
each hour, while the remaining two sets of components 
will have to be assembled elsewhere. 

It might be thought that the obvious way of dealing 
with this tripling of production would have been to 
extend the factory, particularly in view of the rapidity 
with which it was originally erected, but two factors 
influenced the Government of the United States in 
rejecting this plan. The first of these was that in the 
district in which Willow Run is situated the problems 
* of man-power, housing and passenger transport were 
already acute owing to the great growth of other war 
‘factories. The second factor was that two plants 
capable of completely assembling the parts were already 
in existence, though at a distance of about 1,800 miles 
| from Willow Run. It was decided, therefore, to utilise 
these two factories and to transport the parts to them by 
road, and it was for this purpose that the trailer- 
| tractors, illustrated on page 150, were constructed. 
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ontains only the degreased parts and the fresh air 
blown into it by the fan. The fan is now switched off, 
the door of the washing tank opened and the basket 
withdrawn. Another container, which has meanwhile 
been loaded with greasy parts, is then inserted and 
another cycle started by closing valve e and opening 
valve d. During the “ blowing-through ” process the 
greasy trichlorethylene from the washing tank has been 
discharged through the valve e. which is also provided 
with a flow-observing window. to the swarf trap m, 
in which swarf and dirt are s¢ parated, and passes thence 
to the still ». The liquid is heated in this still, by 
means of a steam-heated coil, to its boiling point and 
the resultant vapour is passed through the pipe o to 
one of the compartments in the condenser g. in which 
compartment it is liquified. After leaving the con- 
denser through a pipe provided with a flow-observing 
window, the liquid enters the water separator j. and 
flows thence into the container 4, which holds the pure 
solvent and from which, as has already been stated. the 
washing tank is supplied, vaporisation of the liquid 
solvent being effected by a steam-heated coil. 

It will be evident that in course of time the mixture 
drained into the still » from the washing tank will 
contain so large a proportion of oil that the entrained 
trichlorethylene cannot be separated by evaporation 
using the steam-heated coil. The steam in this coil 
cannot be allowed to exceed a temperature of 120 deg. 
C., corresponding to a pressure of 15 Ib. per square 
inch, otherwise the trichlorethylene would be decom- 
posed, with the formation of hydrochloric acid. Live 
steam is therefore injected directly into the mixture. 
when conditions indicate it to be necessary, and this 
results in the carrying away by the steam of almost 
the very last traces of the trichlorethylene. The steam 
and vapour flow to the condenser g, through the pipe o 
and are both condensed in it. The water. on account 
of its lower specific gravity, does not mix with the 


trichlorethylene but floats on the top of it in the water- | 


separator j, and escapes through an overflow pipe. 
The liquid trichlorethylene is led to the container b. 
The remaining oil in the bottom of the still x can be 
drained away and, it is stated, can be re-used in many 


cases, To drain the still without the live steam dis- | 
tillation operation, might result in the loss of consider- | 


able quantities of trichlorethylene, since the oily 
mixture might contain as much solvent as oil. ; 

Returning now to the recovery of the trichlorethylene 
leaving the air-separator i. It will be understood that 
most of the solvent used in the washing tank is con- 
densed and thereby recovered in the condenser, only a 
small fraction being carried away in the air. The air 
stream, having a considerable speed, may, however, 
pick up minute quantities of liquid trichlorethylene. 
Chis is intercepted by a system of baffles in the air- 
separator ¢ and drains to the water-separator j. The 
air-borne vapour passes through a bed of activated 
carbon, the surface of the particles of which, owing to 
the high porosity of the material, is very great in 
relation to the bulk of the particles. The trichlore- 
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; OT, I The parts referred to are assembled sections, as will 
} | be clear from Figs. 2 and 3, which both show what is 
“enamncERING” | actually loaded into the trailers. 

Referring to Fig. 1, it will be seen that the vehicle 

| consists of a large open-topped container, covered by 

| a tarpaulin, with a tractor coupled to it somewhat on 
the lines of the well-known ‘‘ mechanical horse ” used 
in this country. The wheelbase, therefore, although 
very long, is not rigid, and no difficulty has been met 
with in negotiating the curves of the route travelled. 
The trailers themselves are slightly over 60 ft.in length, 
by 7 ft. 6 in. wide, by 10 ft. high. All the sections of 
one aeroplane can be carried in two of the trailers. 
One trailer carries the complete fuselage and two 
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times heavier 





is about 4-5 


which 
than air. is absorbed by the activated carbon, good | 
grades of which will take up as much as 25 per cent. 


thylene vapour, 


of their own weight of trichlorethylene. When the 
saturation point is reached the material is regenerated | 
by passing live steam into the containing vessel, the | a ae - : “4 
latent heat of the steam liberated by condensation | — 7 +7 fe — feed oP pons ee 
evaporating the trichlorethylene. This liberated vapour | co A on nari. gg ~ agg g 
di Oo & eomnes os ? ennin in which | #!teady bolted down, while, in the background, the 
Is passed to a separate portion OF condenser g in Wiie® | forward half of the fuselage can be seen being lowered 
SS et Sees oe sotuenes to the ayutem by into position. The contents of the other trailer are 
eee 6 ie eee ee partly visible in Fig. 3. In the middle is seen a centre 
a duplex activated carbon system, so that one can be ence Wi the ri hs onal euntiee ovedinnainn tn 
regenerated while the other is in use ; thus the opera- | hen peng Bevo ne nile ah Sw one ne lendin , 
tion of the plant as a wholeis not interrupted. The make- &: stages ye! - - ne 
; ‘ : : : edges. Below, and out of sight, are the engine cowlings, 
up solvent is added to the washing tank as required. elewehere, beaab-clmnei’e qualeuute on the lower deck 
Although the lay-out of the plant shown in Fig. 1 " ° ‘ : 4 
liffers 5 . : sic 9 etc. In both cases the parts are held securely in place, 
differs somewhat from that illustrated in Fig. 2, there 4 - — _ 
= are  s rar ce and travel without shock or jar. Since the Liberator 
should be no difficulty in identifying the various parts. | . : = 
T ; a ’ is understood to have a wing spread of 115 ft., the 
The washing tank bas already been referred to, the a >, ‘ , 
sment tae eam te naam in ee enn in Bie, 1.1 of the complete machine, except the engines, 
rite 0 Aare oo. 2 ae or . ©. .°| which are manufactured at a separate factory, in two 
and immediately behind it is the still into which this | . 


. on . | trailers is a noteworthy feat. 
trap drains. Above the still is the container for the ae , : ‘ 
clean solvent and above that is the condenser with The tractor employed is fitted with two engines, each 


which the water separator is incorporated; the air Sag = with egg agee — oo —- 
separator is about half-way up on the right hand side. | : rs . er aa . ing to bee pone 4 ors “ 
| The vessel just visible in the background is an air-pre- gga’ hs 5, 22 eae vane te ha i a bentind 
heater used in plants which have to deal occasionally | rail “ a ties oo ape ge a roe t rs % 
| with very light metal parts, the heated air being blown Swe by I an > pent ~ a sopale 8 oe 
into the washing tank. The fan in the plant illustrated | pa : aia A salle "tei heey oan Thee. 
in Fig. 1 is mounted on top of the pro-heater. ened eine in fve-heet shifts leaving four one-hour yeriods 
activated carbon vessels are not included in this view of the 24 hour day for pone ond enatie The elie 
f the pet. 2 we oe vee Gt wees Be om are air-conditioned and space is provided for sponge- 
pletely closed circuit the Fraser-Heller system, which | bbe soma fet Ge od ae The taasheee 
has been patented in this country and abroad, effectu- | ™N?°°T mnatere —o hir ths  acliy or wa — = 
ally prevents vaporisation of the solvent into the — mommies ay ° aot a ra ‘ile o> kl elisa 
| workshop and conserves this material while providing | “T° Uncoupe: fom tne loaded wallets an 

| complete degreasing. 








at once to an empty trailer for the return journey. 
Conversely, at the loading end tractors coming off 
the empty trailers are attached to already-loaded 
| . 

| ‘Tre SALVAGE OF Usep RaILWay TICKETS.—Railway trailers. 

| tickets to the number of 156,498,741, and weighing 122 
|tons, have been collected on the London Midland and 
Scottish Railway and sent for re-pulping during the last 
| 12 months. In addition, the L.M.S. are salving titket 
| inspectors’ clippings, of which an average-sized station 
| yields half a hundredweight per annum. 











AERO RESEARCH TECHNICAL Notes.—The Director of 
Research and Development, Aero Research, Limited, 
Duxford, Cambridge, has sent us the first issue of a 
bulletin of technical information, entitled ‘‘ Aero Research 
Technical Notes.” The present bulletin contains two 
articles, respectively entitled, “‘ Speeding Output with 
Synthetic Adhesives,” and ‘‘ Recent Invest igations of the 
Hot-Wire Method of Glueing.”” We understand that the 
bulletin is to be supplied, on request only, to users of the 
firm’s products and to responsible officials who wish to 
keep in touch with developments in synthetic adhesives 
and wood technology. 


Cuapwick “ Bossom Girt” LecTURE.—The Bossom 
| Gift Lecture, held under the auspices of the Chadwick 
Trust, is this year to be held at 2.30 p.m., on Tuesday, 
| April 6, at the Royal Sanitary Institute, 90, Buckingham 
| Palace-road, London, 8.W.1. The lecturer will be Mr. 
| Thomas Sharp, M.A., M.T.P.1., whose subject will be 
| Town Planning and Public Health.” 
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CIRCULAR SAWS FOR WOOD. 


THE recent activities of the Forestry Commission in 
the handling of British timber have given extended 
opportunities to the Forest Products Research Labora- 
tory, Princes Risborough, Aylesbury, Bucks, to work 
out the most suitable characteristics and conditions of 
operation for circular saws employed on these and 
other timbers. The results of the additional experience 
are embodied in Leaflet No. 23,* issued by the Labora- 
tory for the Department of Scientific and Industrial 
Research, and entitled “* Circular Saws.” The leaflet 
contains much information of a practical nature, and 
is fully illustrated with tooth contours for different 
kinds of work and for different methods of mounting 
the saw. 

After an introductory dealing the 
selection, mounting and sharpening of a cjreular saw, 
the subjects of gullet shape and size, hook, clearance, 
bevels, set, and cutting speed are dealt with separately. 
The nature of the data given may be illustrated by 
reference to the matter of one or two of the sections. 
For example, in that dealing with hook, it is stated 
that for high-speed ripping of European conifers, such 
as pine and spruce, hook in excess of 30 deg. is some- 
times used, but it is recommended that, for ordinary 
purposes, the maximum value for rip-sawing either 
green or seasoned softwoods should be 25 deg. Again, 
for hardwoods of medium density, such as American 
oak, European beech and African mahogany, a hook 
of 20 deg. has been found to be most suitable when 
the material is in the green or only partly dried condi 
A reduction to l5 deg. may be needed tor cutting 
thoroughly seasoned timber, this value being generally 
satisfactory for the denser hardwoods, though in certain 
cases 10 deg. or less should be employed. 

Similar detailed treatment is given to other sections, 
particularly that relating to the influence of saw speed. 
\ warning is given regarding the importance of correct 
speed, a common source of faulty work being the 
continued use of a saw, after frequent re-grinding, on 
its original spindle. the re-grinding results in 
« reduction of diameter and the spindle speed cannot 
usually be altered, the peripheral or cutting speed 
falls off. It is suggested that such saws be used on 
another bench with a spindle running at the appropriate 
speed. A low peripheral speed involves undue strain 
yn the saw and difficulty in feeding ; on the other hand, 
too high a peripheral speed, especially when cutting 
hardwoods, will tooth vibration, charring and 
dulling. 

Although the generally accepted peripheral speed is 
10,000 ft. per minute, a speed of 11,000 ft. per minute 
can be used with advantage in rip-sawing softwoods 
and one of 13,000 ft. per minute for swaged and ground- 
off saws. It is an advantage in sawing timbers of an 
abrasive nature to employ rather less than the normal 
speed, say, 9,000 ft. per minute, and to as fast 
a rate of feed as is practicable. This gives each tooth 
a slightly deeper cut, and thus avoids the scraping or 
rubbing which would increase the rate of blunting of 
the teeth. This last-mentioned speed is stated to be 
more suitable also for dense hardwoods, provided, of 
course, that the correct tooth pitch is used, 


section with 
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AIRGRAPH LETTER FORMS FOR SALVAGE. Every six 
weeks, 6,000,000 Airgraph forms containing the originals of 
messages, photographed in London and transported by air 
to troops in the Middle East and elsewhere, are sent by 
the Post Office to the pulping mills They weigh 27 tons. 

COMMODITY INSURANCE SCHEME.—With the approval 
of the Treasury, the Board of Trade have decided that, 
in respect of the period beginning March 3, 1943, and 


ending June 2, 1943, the rate of premium payable under 


any policy issued under the Commodity Insurance 
Scheme, War Risks Insurance Act, 1939 (Part II), shall 
be at the rate of 2s. 6d. per cent., per month. The 


policies for a fixed sum and 
hitherto will 
constitutes a reduction of 


monthly and three-monthly 
three-monthly adjustable policies, 
be continued. The 
50 per cent. on the rate for the current period. 


issued, 


new rate 


JUTE Sacks.—The Directorate of Salvage and Recovery 


of the Ministry of Supply state that there are 188 million 
sacks in constant circulation in this country and that 
they represent 60 per cent. of the 160,000 tons of jute 


imported, chiefly from India, every year. The sacks are 
used as containers for various foodstuffs and other com- 
and the Directorate state that it vitally 
important to treat the sacks with great care, jute 
sacking is needed for sandbags, camouflage, as a substi- 
tute for tarpaulin, and other specific war purposes. \ 
recent Ministry of Supply Order forbids the use of sacks 
for unauthorised purposes and users are urged to return, | 


modities 


as 


to their place of origin or to sell to a dealer, all the sacks 
in their possession. Damaged sacks will be repaired. 


* Crown Copyright reserved. 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Rubber Conveyor and Elevator Belting—A_ war- 
emergency revision (B.S. No. 490-1943) of the specifica- 
tion covering rubber conveyor and elevator belting 
has recently been issued. This is intended to super- 
the previous edition of the specification (B.S. 
No. 490-1933) for the duration of the period of emer- 
gency resulting from the war. It has been prepared 
by the Technical Sub-Committee of the India Rubber 
Manufacturers’ Association, now the Technical Com- 
mittee of the Federation of British Rubber and Allied 
Manufacturers’ Associations, which acted as Technical 
Advisory Committee to the Rubber Controller and the 
British Standards Institution. The new specification 
is based on the proposals of this Committee, embodied 
in Rubber Control Order, No. 16, which limits the 
of rubber in belting. The clauses of the specification 
relate to the construction, fabric, and rubber cover of 
the belting, transverse and longitudinal joints, and 
methods of sampling and testing the finished belting. 
[Price 2s. net., or 2s. 3d. including postage. | 
Lead-Alloy Pipes.—A new war-emergency specifica 
tion (B.S. No. 1085-1943), covering lead-alloy pipes, 
has been prepared at the joint request of the Ministry 
of Works and Planning and the Non-Ferrous Metals 
Control of the Ministry of Supply, with the object of 
obtaining the maximum economy in the use of lead. 
rhe quantity of this metal now available is limited and it 
has been necessary for the Ministry of Supply to impose 
severe restrictions on the use of lead pipe. The new 
specification relates to a lead-alloy which will enable 
a pipe of lighter weight than one made of unalloved 
lead to be employed for most waterworks purposes, 
thus assisting the supply position. The composition 
of the metal differs from that required by specification 
No. 602, covering lead pipes for other than chemical 
purposes. It has been found that the small percentages 
of alloying materials, namely, copper and silver, have 
the effect of increasing the resistance of the pipes to 
creep due to steadily maintained internal pressure, and 
that the alloy is capable of withstanding 
higher than those which can be safely imposed upon 
commercial lead. The Committee responsible for the 
preparation of the specification are therefore satisfied 
that the wall thickness of the lead-alloy pipes can be 
reduced very considerably. It is pointed out that 
solder joints can be made with the new alloy as easily 
as with ordinary lead pipe and that it is just as easy to 
work and to handle. [Price ls. including postage. | 

Steels for Hardened and T+ m pered Coil Springs. \ 
new specification, B.S. No. 8.T.A. 2, covering steel bars 
for hardened and tempered coil springs for various 
Service requirements, has recently been issued. The 
specification gives particulars of four types of steel 


sede 


use 


stresses 


which may be used for these springs; and in each case, 
the chemical composition is laid down. Attention 
drawn to the fact that two out of the four types of 
steel may only be used with the sanction of the Iron 
and Steel Control tequirements are stated regarding 


Is 


the manufacture of the steel, and the usual clauses 
covering testing, tolerances and marking are given. 
The actual manufacture of the springs, from steels 
conforming to the specification, is described in an 


appendix which is issued separately. [Price of speci 


fication and appendix 6d. net, each 








BOOKS RECEIVED. 


The Engineer’ Vear-Book of Formule, Rules. Tables. 
Data and Memoranda for 1943 Originally compiled 
by H. R. Kempe and W. HANNEFORD-SMiTu 19th 
annual issue tevised under the direction of L. St. L. 


PENDRED London Morgan Brothers (Publishers), 


Limited, 28 Essex-street, Strand, W.C.2. Price 
0s. net 

Lligh Frequency Thermionic Tubes. By Dr. A. F. HARVEY 
London Chapman and Hall, Limited Price 18s. 
net 

Radio Receiver Design. By Dr. K. R. STURLEY Part I 


Radio Frequency Amplification and Detection. London : 
Chapman and Hall, Limited Price 28s. net 
Electric Power System Control. H. P. Youna. 
Chapman and Hall, Limited. [Price 25s. 
Switchgear Practice. By ARTHUR ARNOLD. London: 
Chapman and Hall, Limited. Price 22s. net.| 

The Sheffield. Department of Glass Tech- 
nology. Experimental Researches and Reports. Volume 
XXIV. 1941. Sheffield: Department of GJass Tech- 
nology, Sheffield University. Price 7s. 6d.| 

Smithsonian Institution, Washington. Publication No. 
3653. Artificial Converters of Solar Energy. By H. C. | 
Horre.. Washington, D.C.: Smithsonian Institution. 
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FEB. 19, 1943. 


PERSONAL. 


Mr. J Kituick, C.B.E., M.Inst.C.E., 
appointed chairman of the British Quarrying Company 
Bush House, Aldwych, London, W.C.2, 
sequence of the death of Sir HENRY Maysury, G.B.I 
K.C.M.G. CoLoneL D. W. CLEAVER has been co-opts 
to the board 

Mr. ¢ T. WesTLAKE, 
W yeombe Electric 
Limited, Buckinghamshire, who is due to retire in Jul 
1943, has agreed to serve for a further period of 12 month 


has bee 





~ 


Limited, in con 


engineer and manager t 


Borough Light and Power Compan 


Mr. R. TurNeR Hoop, A.M.1.Mech.E., has relinquish: 
his appointment with Messrs. British Timken, Limite: 
to take up the post of general manager with Mes 


Bradley and Company, Limited, Bilston, Staffordshir 
MAJOR BRIAN M.Inst.M.M., has be 

appointed consulting to the Non-Ferro 

Mineral Development Control of the Ministry of Suppl 


LLEWELLYN, 
engineer 


Mr. W. L. Morse, A.M.1.Mech.E., has taken up t 
position of chief technician to Messrs. Alan Muntz 
Company, Limited. 

Dr. W. H. Hatrieitp, F.R.S., has been re-elect 
President of the Sheffield Society of Engineers 


Metallurgists 

Mr. 8. A. SHINGLER, A.M.1.Mech.E 
acting chief engineer of Magnesium Elektron 

Mr. P 
Hepburn and Gale 
London, 
advancing 


has been appoint 
Limited 


Hopeson, a founder director of Mesers. Bart 
Limited, belting and conveyor mar 
S.E.1, from the lx 
years. LINDSAY “ 


retired 
R. M 


years 


has 
Mr 
for many 


facturers, 
to 
has served the 
Mr. Hodgson on the board 
Mr. I. ¢ 
the office of President of the Chamber of Shipping of t 
United at the to be held 
February 25 LEIGHTON Seacer, C.B.E., D.! 


J.P... has been nominated for election as vice-president 


owing 


company has succeed 


Geppes has been nominated for election 


Kingdom annual meeting 


Sin (sr, 


Mr. W. Guy Jones, Road Motor Engineer, South« 
and North-Eastern Areas, London and North East« 
Railway, has been appointed Road Motor Engineer f 
the whole of the system under the Chief Mechan 
Engineer 

De. A. H. Ratinc, M.LE.E., has been elected cha 
man and joint managing director, and Mr. Les! 
GAMAGE, M.C., ALA... F.C.LS., vice-chairman and join 
managing director, of the General Electric Compan 
Limited Mr. THomMas Dyke and Mr. N. A. ENTICKN 
have been appointed temporary joint secretaries 

Proressorn R. V. SouTHWweLi, M.A M.1.Mech.|} 
F.R.AeS F.RS tector of the Imperial Colleg« 
Science and Technology. London, formerly Fellow 


Brasenose College and Professor of Engineering Scien 
in the University of Oxford, has been elected to 
honorary Fellowship of Brasenose College 

Mr. ¢ \. MAsSTERMAN, M.A., F.L M.1.Mech.t 
M.1.Gas.E., has been appointed Convener to the Post 


Planning Committee of the British Gas Federatior 
throug 


War 
This appointment 
the sudden death of Mr. STEPHEN 
MR 
Perkins 
elected 
\ssocl 


become vacant 
LACEY 

of Messrs. Bak 
Peterborough, ha- 
of the Britis! 


vear 


has recently 
Ivor BAKER, a director 
Westwood Works 

the 
ition during the 


ALLAN 
Limited 


been to serve on Council 


Engineers ensuing 








annual gene! 
will be hel 
offices of th 


The 
society 
im the 
W.l 


AERONAUTICAL SOCIETY 
Roval Aeronautical 
March 27, p.m 


Hamilton-place, London 


Royal 
meeting of the 
at 3 


on Saturday 


Society. 4 


The 
increasing 


Colonial Office 
output 


PRODUCTION IN KENYA 
announced that Kenya is 
and that abandoned Ceara plantations 
brought into production 


RUBBER 
has its 
wild 


being rapidly 


rubber are 


TI 
b 


FRENCH AFRICAN COLONIES. 
London of Commercs 
the Trading with the Enemy Department of the Boar: 
of Trade to point out that such trade as is possible wit 
French North Africa, French Somaliland and French West 


Africa is conducted official channels and that i 


C'OMMERCT WITH 


Chamber has been requested 


through 


is not yet possible to permit the resumption of privat« 

trading relations 4 public notice will be issued immed 

ately it becomes possible to remove these restrictions 
ANTI-GAS VEHICLES ON THE L.M.S.—The organisatior 


of the London Midland and Scottish Railway for defence 


against air raids has been further strengthened by the 
introduction of special anti-gas vehicles. Converted 
from old passenger coaches, these units form a per 
manent feature of selected breakdown trains. The unit- 
are divided into two sections; one contains A.R.P 
clothing and all the stores and requisites necessary for 


dealing with gas, and the other serves as a riding com 
partment and dressing room. The provision of thes« 
anti-gas units will enable L.M.S. breakdown gangs to 
deal with any wreckage occurring in a gas-infected area 


without assistance. 











FEB. 19, 1943. 


NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel Trade.—The increased demands for war 
production have been met satisfactorily and the output 
has exceeded that of the same period last year. Plate 
akers will not be able to undertake fresh deliveries for 
nother five or six months, owing to the accumulation of 
rders on their books. It is hoped, however, that the 
tuation will be improved without much delay as the 
scottish works have been reorganised with the object of 
ncreasing their production of plates. A greater demand 
r merchant bars been experienced by re-rollers. 
small angles, for which there is a good demand, are being 


has 


iied from shell discard steel. Billets can only be 
btained from imported stocks, and are, therefore, 
difficult to obtain. Consumers are requiring large 


uantities of medium and heavy steel scrap, but there 
s a smaller demand for light scrap. Current prices are 
unaltered and are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 16/. 3s. sections, 151. 8s. 
ton; medium plates, § thicker, rolled 
heet mills, 212. 15s. per ton ; 


per ton ; 


in. and 


per 


gauge, 221. 158. per ton: and galvanised corrugated 
heets, No. 24 gauge, 26]. 2s. 6d. per ton, all for home 
delivery. 

Valleable-Iron Trade.—Orders received by makers are 
mainly for thin plates, and satisfactory supplies of raw 


Cur- 
Crown bars, 151. 128. 6d. 


uaterials are enabling them to meet the demand. 
rent quotations are as follows : 


per ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
i3/. 178. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There is no change in the | 


Hematite, basic iron and foundry 
raw-material supplies 
Hematite, 


Scottish pig-iron trade. 


are in steady demand and 


rons 


ire adequate Prices are unchanged at: 

61. 18s. 6d. per ton; basic iron, 6/. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
il. 5s. 6d. per ton; and No. 3, 61. 3s. per ton, both on 


trucks at makers’ yards. 





SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


NOTES FROM 


Tron and Steel.—The organisation of spare-time labour 
is now taking definite shape, it having been recognised 
that labour scarcity is likely to increase rather than to 
diminish. At steel and engineering works a high level 
of production maintained. On their own initiative 
10,000 operatives at one of the largest armament and 
munition concerns in this district, last week, engaged in a 
production drive to celebrate the Eighth Army’s victories 
and the North African landings. As result, output 
rose appreciably. Steel plants, which are in full produc- 
tion, are supplying increased demands; virtually the 
whole make of special alloy steel is earmarked for priority 
use. The engineering sections are booked well ahead. 
Electrical engineers can expect further orders arising 
from new schemes of capital expenditure. Sheffield Cor- 
poration proposes to purchase boilers and 
plant for the Blackburn Meadows generating station 
extension, feeder mains for the development of primary 
distribution, and substation equipment. The necessity 
for avoiding heat losses in furnaces and generating plants 
accounts for an increased demand for refractory linings 
and insulating materials. Apart from steady outputs of 
steel arches, bars, and rails for maintenance purposes, 
colliery engineers have orders for calcining, screening, 
drying, grinding, and crushing plant. 

South Yorkshire Coal Trade.—Both South and West 
Yorkshire have still to earn an output bonus; the latest 
returns show that the certified percentages reached were 
92-6 and 90-3, respectively. Supplies are coming to 


is 


associated 


hand better at the moment, though according to colliery | 


officials the proportion of preventible absenteeism is still 
large. The house-coal position appears to have 
deteriorated. Distributors are in arrears with deliveries, 
and many consumers are having to fall back on small 
emergency stocks; a larger demand for coke and coke 
nuts for household purposes natural corollary. 
Steam-raising fuels of all types are in active request. 
The export position is unchanged. Blast-furnace coke 
is a strong feature, and there are still numerous inquiries 
for central-heating coke. 


too 


is a 








HELE-SHAW NATIONAL CERTIFICATE PrRIzE.—The 
Council of the Institution of Mechanical Engineers have 
awarded the Hele-Shaw National Certificate Prize and 
Medal for 1942 to Mr. Robert Anthony Fryars, of the 
Associated Equipment Company, Limited, and a student 
at Southall Technical College, Middlesex. Mr. Fryars 


is deemed to have shown outstanding merit and industry | 


throughout complete part-time courses leading to the 
award of the Ordinary National Certificate, with three 
distinctions, in 1940, and of the Higher National Certifi- 
cate, with three distinctions, in 1942. 
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| NOTES FROM THE SOUTH-WEST. 
| CARDIFF, Wednesday. 


| The Welsh Coal Trade.—The production problem was 
| still under consideration in the Welsh steam-coal trade 
during the past week. Production was down by over 
3 ewt. per shift from the 1939 level, although the facilities 
Some 


| 
|} at the pits were as good now as they were then. 
| of the men were working really very hard, but they were 
| unable to make up for those who absented themselves. 
Supplies of practically all descriptions of coal were 
difficult to secure for early delivery, owing to the direction 
of supplies to the essential war industries and the public 
utility services, which were making increasing demands ; 
consequently deliveries to ordinary industrial concerns 
under contract were being interrupted. Most producers 
held sufficient priority business to cover the bulk of 
their potential outputs for several months to come and 
there was little likelihood of any easing in the present 
strong position. There was a steady demand for the 
best large sorts which were being steadily absorbed and 
were firm. Supplies of the sized kinds were not easily 
arranged and as the demand was still active the tone was 
| strongly upheld. There was a continued scarcity of 
| bituminous smalls, which were in strong demand, and 
| the occasional odd parcels that became available were 
quickly taken up. Best dry steam smalls were busily 
engaged, but the inferiors were usually plentiful to meet 
a slow request. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—Although conditions in the iron | 
and allied trades are greatly restricting market trans- 
actions, the constant demand enables producers to plan 
their work for months ahead. There is a continued 
good supply of native raw materials and an improve- 
}ment in the limited imports of overseas iron ores is 


expected. The supply of pig iron is sufficient for all 
purposes, but consumers are obliged to accept consider- 
able quantities of qualities to which they have not been 
|} accustomed. All descriptions of semi-finished iron and 
| steel are in strong request and the demand for finished 
commodities is keeping the plants exceptionally busy. 
Clereland Jron Trade.—A \arge tonnage of foundry pig 
is passing into use and the requirements of the con- 
sumers continue to expand, but there is little difficulty 
in obtaining adequate supplies. The shortage of Cleve- 
land qualities causes no inconvenience as merchants are 


still able to supply, at short notice, substantial quantities | 


from other foundry-iron producing centres; considerable 
parcels of Midland brands are regularly reaching North 
East Coast foundries. 


Basic Iron.—Basic-iron producers are operating their 


furnaces at the maximum capacity in order to maintain | 


their outputs at a level which is sufficient for the require- 
ments of their own consuming departments and to permit 
occasional small additions to be made to the emergency 
stocks. The situation, however, not yet justify 
the release of parcels for the market. 

Hematite.—-The inconvenient searcity of hematite and 
all grades of low-phosphorus iron continues to necessi- 
tate the strict adherence to the control of distribution 
regulations and to enforce the use of substitutes as much 
as possible. An increase in the very limited output of 
hematite is not unlikely but in the meantime only small 
| quantities ean be spared for needs of paramount im- 


does 


portance. 
| Manufactured Iron and Steel.—Semi-finished iron 
| commodities are in sufficient supply for current needs, 
but users of steel semies are pressing for the maximum 
| deliveries of bars, billets and blooms. There are still 
| moderate stocks of imported steel semies, but the situation 
| necessitates an increase in the home makes. Re-rollers 
| continue to take up substantial quantities of discard 
| shell steel and are able to keep the mills fully employed. 
Finished-steel plants are operating at full capacity and 
are consuming large quantities of scrap. The output of 
plates has been allocated for requirements to the end of 
June. Alloy steels are in urgent demand and the develop- 
| ment in this trade is expected to extend into the post- 
war years. Sheets, colliery equipment and railway 
material are urgently required and specifications for 
structural steel are on a large and increasing scale. 

Scrap. 
are available and the regulated distribution is working 
smoothly, but larger deliveries of good heavy steel scrap 
would be welcome. . 








MEN OF MAUDSLAYs.—The third visit organised by 
| the Men of Maudslays, a society founded on May 2, 1942, 
will be to the President’s works, Messrs. W. H. A. Robert- 
son and Company, Limited, Bedford, and will take place 
on Friday, April 16, London members will leave St. 
Pancras Station at 12 noon, arriving at Bedford at 
11.9 p.m. Luncheon will be by invitation of the President, 
‘Mr. W. H. A. Robertson, M.I.Mech.E. 


Satisfactory supplies of iron and steel scrap | 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

NORTH OF ENGLAND INSTITUTE OF 
MECHANICAL ENGINEERS. Saturday, February 
2 p.m., Neville Hall, Newcastle-upon-Tyne. (i) ‘‘ Use of 
Concrete Underground, with Specia] Reference to Con 
crete Props,”’ by Mr. L. C. Maitland. (ii) Film: ‘‘ Ameri- 
can Coal Getting with Joy Loaders, Shuttle Cars, Duck 
Bill Loaders and Jeffrey Conveyors.” (iii) Film: “ Bri- 
tish Huwood Loader.” 

INSTITUTION OF MECHANICAL 
Western Graduates’ Section: Saturday, 
2.30 p.m., The Engineers’ Club, Manchester. 
and Industrial Development in Modern Turkey,” 
Mr. N. A. Dolay. Education Group : Friday, February 26, 
2.30 p.m., Storey’s-gate, St. James’s Park, 8.W.1. (i) 
*““ Development of Engineering Education and Technical 
Training,””’ by Wing-Commdr. T. R. Cave-Browne-Cave. 
(ii) *“‘ The Training of Engineers in Technical Schools and 
Colleges,”’ by Dr. W. E. Fisher. Southern Branch : Satur- 
day, February 27, 2 p.m., Kimbell’s Café, Osborne-road, 
Southsea. ‘* Boiler Operation and the Economic Use of 
Fuel,” by Mr. J. H. Beynon. Western Branch: Saturday, 
February 27, 2.30 p.m., Merchant Venturers’ Technical 
College, Unity-street, Bristol. Thomas Hawksley Lec- 
ture: ‘**‘ Recent Developments in Refrigeration,”” by Lord 
| Dudley Gordon. Yorkshire Branch: Saturday, Feb- 
| ruary 27, 2.45 p.m., Royal Victoria Station Hotel, Shef- 
| field. ‘‘ Caustic Embrittlement,” by Messrs. E. W. 
| Colbeck, S. H. Smith and L. Powell. London Graduates’ 
| Section : Saturday, February 27, 3.30 p.m., Storey’s-gate, 
James’s Park, S.W.1. ‘“‘ Centrifugal Pumps: Their 
Types, Performance and Installation,”” by Mr. C. D. 

Dransfield. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
| land Students’ Section : Saturday, February 20, 2.30 p.m., 
Griffin Hotel, Boar-lane, Leeds. ‘“‘ Dialling Over Long- 
Distance Telephone Circuits,” by Mr. B. R. Horsfield. 
Institution: Monday, February 22, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Informal Meeting. 
Discussion on “ Single to Three-Phase Conversion with 
Special Reference to the Ferraris-Arno System,”’ to be 
opened by Mr. A. H. Maggs. North-Eastern Centre : 
Monday, February 22, 6.15 p.m., Neville Hall, Newcastle- 
|}upon-Tyne. “ A Critical Survey of the Whole Field of 


AND 


20, 


MINING 





ENGINEERS.— North- 
February 20, 
* Social 
by 





St. 


| Busbar Protection,’”” by Messrs. W. Szwander and M. 
| Kaufmann. 
INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 


February 20, 2.30 p.m., The E.L.M.A. Lighting Service 
| Bureau, 2, Savoy-hill, W.C.2. “ Fluorescent Lighting 
|and Its Probable Future Application,” by Mr. A. D. 
| Atkinson. 

INSTITUTION OF CIVIL ENGINEERS.—South Wales and 
| Monmouthshire Association: Saturday, February 206, 
| 3.30 p.m., University College, Swansea. * Photo- 
Elasticity,”” by Mr. J. S. Caswell. Railway Engineering 
Division: Tuesday, February 23, 5.30 p.m., Great 
George-street, S.W.1. ‘‘ Railway Construction in Great 
Britain under War Conditions,” by Mr. A. 8S. Quarter- 
maine. North-Western Association: Saturday, Febru- 
ary 27, 2.30 p.m., Engineers’ Club, Manchester. “ Post 
War Planning and Reconstruction,”’ by Mr. H. J. Man- 
Yorkshire Association: Saturday, February 27, 


zoni. 
2.30 p.m., Royal Victoria Station Hotel, Sheffield. Prize- 
winning student papers. 

INSTITUTE OF TRANSPORT.—Tuesday, February 23, 


1.15 p.m., Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment. W.C.2. “ Transport Be- 
tween the United Kingdom and the Continent,’’ by 
Mr. R. Kelso. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, Feb- 
ruary 24, 6 p.m., Municipal Annex, Dale-street, Liver- 
pool. ‘Some Cases of Failure of Engineering Metals,” 
by Professor C. O. Bannister. 

INSTITUTION OF PRODUCTION 
Section: Wednesday, February 24, 6.30 p.m., Royal 
Victoria Station Hotel, Sheffield. ‘‘ Surface Treatment 
| of Metals for Prevention of Corrosion and Wear,” by Mr. 
IR. E. Shaw. North-Eastern Section: Friday, Feb- 

ruary 26, 6.15 p.m., County Hotel, Newcastle-upon-Tyne. 
| “* Nitriding and Case-Hardening of Steels,”” by Lieut.-Col. 
J. A. MeWilliam. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
| SHIPBUILDERS.—Student Section: Wednesday, Febru- 
| ary 24, 6.45 p.m., Mining Institute, Newcastle-upon-Tyne. 
Address by Professor C. J. Hawkes. 
| BRITISH ASSOCIATION OF REFRIGERATION.—Thursday, 
| February 25, 3 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. “‘ The Drying 
of Foodstuffs in the Frozen State,” by Dr. A. 8 
| McFarlane. 

IRON AND STEEL INsTITUTE.—Thursday, February 25, 
p.m., Joint Meeting with EBBw VALE METALLURGICAL 
* Rimming 





ENGINEERS.—Sheffield 





|7 
Society. The Workman’s Hall, Ebbw Vale. 
Steel,”’ by Mr. James Mitchell. 








TRAILER 











Fie. 2. 


ELECTRICAL GENERATING PLANT RESTRICTIONS.—<ASs 
stated on page 28, ante, the British Standards Institution 
has issued, at the request of the Directorate of Industrial 
Electrical Equipment, Machine Tool Control, a war- 
emergency Specification B.S. 1084-1942, which 
alternators and direct-current generators of from 50 kVA 
or kW to 1,000 KVA or kW, for use with internal- 
combustion engines. All new machines within this range 
must comply with this specification, though machines on 
board ships, those already in hand, and special require- 


covers 


ments dealt with by individual licence or general direc- | 


tion issued by the Minister of Supply, are excluded. 
The object of the control is to economise in labour and 
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material. Applications in respect of special requirements 
should be addressed to the Director of Industrial Elec- 


| trical Equipment, Ministry of Supply (Code V.A.), Ma- 
London, | 
| public-utility companies, irrespective of the purpose for 


chine Tool Control, 35, Old Queen-street, 


S.W.1. 


PURCHASE OF CRAWLER CRANES.—lIn future, crawler 
cranes will be manufactured only to crawler-excavator 
designs with crane equipment, and not specially 
designed crawler cranes, and will come under the permit 
system now governing the purchase of excavators. All 
persons desiring to purchase new crawler-excavators with 
must obtain a permit from the 


as 


1e equipment now 


TRAILER LOADED 








with Wina Sections. 

Engineer Stores Assignment Working 
Committee, Room 616, Lambeth Bridge House, Albert- 
embankment, 1. This applies to all purchasers of 
new plant of this type, including local authorities and 


Joint Secretary, 


which the machines are required. Applications should 
be made on Form AS. 72/CP/AR1, obtainable from the 
Joint Secretary, at the address given above, by whom a 
permit to purchase will be issued in cases approved by 
the Committee. The purchaser will be notified accord- 
ingly. No “‘M” form will be required, as the necessary 
allocation of steel will be made to the manufacturers 
directly by the Ministry of Supply. 

















ENGINEERING. 





151 





FEB. 19, 1943. 











ENGINEERING ams ot alah 

e ae ' PAGE 

. The Development of the Doxford Marine Oil 
an a. ee. <n peer Engine (J/lus.) 141 

’ ord Street, Strand, London, W. * | Literature.—Pirotechnia. A First Course in Air 
We desire to call the attention of our readers to Navigatic 143 
the fact that the above is the address of our Regis- we" rma - . 
tered Offices, and that no connection exists between | The Engineering Outlook 144 








this Journal and other publications bearing some- | The Extreme Properties of Matter 144 

what similar —. ; se ; Extrusion Brasses from Fired Cartridge Cases 145 
TELEGRAPHIC ENGINEERING, LESQUARE | The “ Fraser-Heller ” Metal Degreasing System 

ADDRESS LONDON. (Illus.) a 146 

TeLerHone NumBbER—TEMPLE BAR 3663 (2 lines). | Trailers for Transporting Aircraft Parts (JUlus.) ... 147 

Circular Saws for Wood — 148 

British Standard Specifications 148 


SUBSCRIPTIONS, HOME AND FOREIGN. 
“ENGINEERING” may be ordered from any 


Books Received 
Personal 








newsagent in town and country and at railway book- | Notes from the North 149 
stalls, or it can be supplied by the Publisher, post free, Notes from South Yorkshire 149 
at the following rates, for twelve months (or for six | Notes from the South-West 149 


or three months, pro rata), payable in advance :— | Notes from Cleveland and the Northern Counties... 149 
For the United Kingdom £3 5 0 | Notices of Meetings 149 
For Canada— | Post-War Industrial Research 151 
Thin paper copies £2.18 6 | Canadian Water Power 152 
Thick paper copies £3 3 0 | Notes 153 
For all other places abroad | Letters to the Editor.—Post-War Employment in thé 
Thin paper copies £3 3 0 Engineering Industry. “‘ Modern Oil Engine 
Thick paper copies £3 7 6 Practice ” 154 


Foreign and Colonial subscribers receiving incom- | Obituary.—Mr. A. Lindsay Forster. Commander 
plete copies through newsagents are requested to| F. J.C. Allen, R.N. ...... 
communicate the fact to the Publisher, together with | 0-6-0 Saddle-Tank Locomotive (Jllus.) : 
the agent’s name and address. Recent Developments in Structural Engineering 
| Progress in Electrical Research 
When foreign subscriptions are sent by Post Office | The Synchrophone Method of Audio-Visual Instruc- 

Orders, advice should be sent to the Publisher. | tion (Ilus.) 

Labour Notes 
| The First Gas-Turbine Locomotive (Jilus.) 
| ‘“* ENGINEERING ” Patent Record (Illus.) . 


ENGINEERING 


FRIDAY, FEBRUARY 19, 1943. 
No. 4023. 











ADVERTISEMENT RATES. 


The charge for advertisements classified under the | 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements | 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- | — 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The | 
pages are 12 in. deep and 9 in. wide, divisible into four | 
columns, of 2} in. in width. Serial advertisements will | 
be inserted with all practicable regularity, but cannot 
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POST-WAR INDUSTRIAL 
RESEARCH. 


One of the main problems facing this country 
be guaranteed. after the war will be the maintenance, and increase, 
of its export trade. On that, the future standard of 

| living will depend. In 1928, Great Britain paid 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion | 850,000,000]. for imported food and drink, oil, 
in the current week’s issue must be delivered not raw materials and semi-finished and finished pro- 
later than first post on Wednesday. Alterations ducts. An important fraction of that sum was off- 
= ~uy by 2-4 the aay af nt | set by the return on foreign investments and pay- 
tig . , oe apd et blice” | ment for shipping services. A substantial propor- 
by Friday Be ny otherwise they will be tion of the former of these sources of income has 
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possession for more than two years. | years immediately following the end of the war, 


on ‘. Sie to “ RNGEMENENEROGL™ Tan | do not suggest that it will be able to contribute to 
accounts are payable NGID 'y . 


| the balance of international payment on the scale 
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Bank, Limited, Charing Cross Branch.” Post Office | of the past. In these circumstances, export trade, 


Ord i. tn cone ble at which is the other main source of funds for the pur- 
Strand, rr. AD GUgEND ob Sees Chees, | chase of imports, will have to carry a greater share 


=. | of the total of foreign payments than it did in pre- 
|war years. The prospects for some branches of 
TEMPORARY ADDRESS. | export trade, of which coal is an example, do not 
| suggest that any important increase in the volume of 
|exports is probable and, in the main, the extra 
financial burden will fall on the manufacturing 
industries. 

This importance of export trade was referred to 
by the Chancellor of the Exchequer in the recent 
debate in Parliament on employment after the war. 
Speaking of the international balance of payments, 
he said ‘“‘we must... rely in the main upon a 
considerable expansion of exports,”’ and added that 
we should have to ‘adapt and develop our in- 
dustrial and commercial organisations, machinery 
and methods to the new and unexampled “condi- 
| tions.”” Sir Kingsley Wood did not discuss methods 
| by which this adaptation and development might 
| be attained, but the subject has received much 
| attention from speakers of many schools. There 
|are some who presuppose the complete recasting 
lof the political structure of the country, either on 
some Continental model or on some abstract social 
|theory. The majority, however, have confined | 
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their proposals to modifications within the existing 
political framework. Revolutionary alteration in 
the method of government is not inherently likely 
and, any other considerations apart, would have the 
disadvantage of introducing new problems and new 
difficulties at a time when all attention and all 
ability were necessary for the solution of the old ; 
post-war conditions will demand action enabling 
industry to change over its activities to a peace- 
time basis without undue delay. Dr. P. Dunsheath 
put the matter clearly when he said recently that 
“Certain established political conditions may be 
extremely difficult to change, so that the course of 
action most likely to produce practical results in a 
measurable time is that which accepts them.” 

That some modification in the structure of the 
business activities of this country will take place 
in the post-war period is certain, but there is 
|nothing new in that; the process has been in 
operation for years. Two examples are furnished 
by the creation of public or semi-public authorities 
to operate important public services, and the 
increasingly close association between manufacturers 
jengaged in the same branch of industry. Both 
| of these movements are likely to continue. Associa- 
tion between manufacturers has taken many forms, 
some of a purely commercial kind, others having 
closer bearing on the technical efficiency on which 
increase in the export trade of the country so 
largely depends. An aspect of this latter type of 
| association formed the subject of the first Llewelyn 
B. Atkinson Memorial Lecture which Dr. Dunsheath 
delivered before the Royal Society of Arts on 
February 1. The quotation from the lecture which 
is given above may suggest that he was dealing 
| with the political structure of this country. The 
| femark, however, was incidental; his title was 

“* Industrial Research in Great Britain: a Policy 
|for the Future,” a topic which must occupy an 
|important place in any discussion concerning 
| increase in manufacturing efficiency. 

In the course of the period which has elapsed 
since the end of the last war, scientific and indus- 
trial research have established themselves as essen- 
tial items in any efficient industrial policy. Dr. 
Dunsheath, in the course of his address, said that 
“* Scientific research is definitely established as one 
of the best long-time financial investments whether 








for the individual industrial concern or for the 
country as a whole.”’ Possibly the term “ long- 
time” in this sentence may explain why industrial 
research has been rather slow in establishing itself 
in this country. Some industries, notably those 
concerned with chemistry, electrical engineering and 











metallurgy have excellent records, but there are 
others in which the maintenance of a testing labora- 
tory to check the quality of raw materials and 
finished products is still considered to constitute 
the carrying on of industrial research. Much has 
been done and the outlook is promising, but none 
the less, British industry does not occupy a leading 
position in this matter. 

Dr. Dunsheath quoted Professor Bernal to the 
effect that while the Soviet budget for science was 
1 per cent. of the national income, that of the 
United States was three-tenths of 1 per cent. and 
that of Great Britain one-tenth of 1 per cent. This 
is clearly not a direct comparison of expenditure on 
industrial research, but specific figures for this latter 
activity are available for the United States, in which 
in 1940 there were 2,200 industrial corporations 
maintaining 3,500 research laboratories and employ- 
ing 70,000 persons at a cost of 75,000,000/. per 
annum. There is no authoritative list of British 
industrial laboratories available to the public, but 
Dr. Dunsheath estimates that in the electrical sphere 
the sum spent by manufacturing firms in their own 
laboratories is of the order of 1,000,000/. a year. 
For all industries, the total must be many times 
this figure, but must still be far behind that of the 
United States. That direct Government expendi- 
ture is on a modest scale in this country is made 
evident by the figure of 100,000/. quoted as the net 
annual expenditure on the National Physical Labor- 
atory, and 300,000/. per annum for the other estab- 
lishments of the Department of Scientific and 
Industrial Research. 


After a review of the work of the industrial 
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research associations and the research work carried 
out in universities, Dr. Dunsheath turned to the 
possibilities of the future. Pointing out that ‘* one 
of the greatest services that can be rendered to 
industrial research to-day is the provision of im- 
proved means for the cross-fertilisation of ideas,” 
he said that it was necessary for science and industry 
to be brought into even closer contact. The 
Government-assisted research associations have done 
much to bring the results of scientific research into 
the industrial sphere. This has especially been so 
in the case of the smaller firms, which have not 
been in a position to maintain extensive research 
laboratories of their own. In addition to the 
co-operative work which those associations repre- 
sent, there has been a considerable amount of 
co-operation between individual firms. In some 
cases this has taken the form of the establishment of 
a research organisation by two or more firms in 
common. There are notable examples of this proce- 
dure in the metallurgical and chemical industries. 
In other cases, without any direct unification of 
laboratory work, joint committees have been formed 
by means of which the research activities of different 
firms are kept in touch. 

‘ Cross-fertilisation of ideas *’ would be greatly 
assisted by intensification and extension of this 
inter-working. A practical step presenting no great 
difficulties is an interchange of members of research 
staffs. This has been talked of for many years, 
but, Dr. Dunsheath states, has been put into opera- 
tion only by a few progressive firms. Closer contact 
between the universities and practical life, by an 
increase in the provision of refresher courses and 
again by an interchange of staffs, would also be of 
value. Measures of this kind might be extended 
if financial assistance were provided by the Govern- 
ment, acting through a suitable authority such as 
the Department of Scientific Research. The prin- 
ciple of assistance of this kind has already been 
established, and public funds are, for instance, 
involved in the work carried out in university 
laboratories for the Iron and Steel Research Council. 

In spite of the ramifications of the activities of 
the Department of Scientific and Industrial Re- 
search, it does not at present constitute a clearing- 
house for the industrial research of the country ; 
it has, for instance, little knowledge of the work 
of private firms in this field. Dr. Dunsheath sug- 
gested the creation of a “ live central co-ordinating 
secretariat which would command respect in the 
industrial world and which would be in contact with 
a first-class scientific, technological and patent 
library.” This proposal might be applied with 
no change in the commercial aspects of the present 
political structure. The secretariat could very 
properly be supported from public funds; its 
purpose and service would be directed to the 
improvement of the manufacturing efficiency of the 
country as a whole. Dr. Dunsheath suggested that 
the present Patent Office, with its library, might 
be one of the components of the organisation. 

A rider to this proposal appears to go somewhat 
farther than the setting-up of a central information 
centre, and, in some aspects, to verge on Government 
control of research, if not of industry. The secre- 
tariat would be a valuable service for ** the formula- 
tion of new problems and their allocation to suitable 
investigators.” It is also suggested that it might 
be given authority “‘to extract payment from 
industry for the use of non-patentable newly dis- 
covered scientific principles and to re-invest the 
proceeds in research.’’ The form of the authority 
is not discussed in detail, but the suggestion is 
made that it might be a “‘ semi-governmental body 
similar to the B.B.C.,”’ which would grant licences 
permitting ‘‘ industrial concerns to operate only 


on condition that they made adequate contributions | 


.... to the advancement of the science of the 
branch of industry concerned.” This very far- 
reaching proposal would require extensive and 
detailed consideration before it could be accepted. 


— “a . ° ° . | 
Scientific research is now ramifying into almost | 


every industry and it would appear that in inten- 
tion, and presumably ultimately in practice, the | 


manufacturing activity of the whole country, since 
that activity is more ‘and more being fashioned in | 
terms of the results obtained in research laboratories. 
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CANADIAN WATER POWER. 


In considerable measure, the rise of Canada to the 
satest manufacturing country 
in the British Empire is due to the great water- 
power resources with which it is endowed. 
have been developed with great ability and energy ; 
jon January | of this year, the installed "eH 
plant had reached 9 
This figure is rapidly being added to and it is : stated 
in the annual review of hydro-electric progress, pre- 
pared by the Dominion Water and Power Bureau, 
that construction now in progress will increase the 


position of the third gre 


of hydro-electric 


This will by no means exhaust the potential capacity 
of the country and the immense possibilities of the 


addition of this latest quota, some 80 per cent. of 
the possible water-power resources will still be 
The rate of progress at the present } 
time is very rapid owing to the continually increas- 
electro-chemical 
plants, but the contribution Canada is now making 
to the war effort owes much to the orderly and far- 
seeing developments of the past, 
instances kept ahead of the immediate demands of 
Additional calls on resources of the 
country rapidly followed the outbreak of war. 
situation was dealt with by hastening the completion 


civil engineering work had been already completed, 
the transference of power from secondary to primary 
uses, and the continuance of daylight saving through- 
The whole of these mea- 
sures naturally did not give immediate results, but 
they kept pace well with the growing industrial 
i valuable addition to the | 
total power available has followed the agreement 
Government of the 
water to the Canadian 
The measures taken in the early 
days of the war for the installation of new plant 
bearing fruit and 
The output for each of the first 


out the winter months. 


the diversion of more 
side at Niagara. 


available in 1942. 
months of that 
increase over that of the corresponding month for 
Figures for November and December were 
not available when the annual review was prepared 
but they were expected to 
and it was anticipated that the output for the year 


a similar result, 


Important blocks of Canadian electric power are 
utilised in electro-chemical and electro-metallurgical 
plants, aluminium and copper being particularly 
important products. 
very extensive developments have taken place in the 
British Columbia is producing 
Alberta has built up a large 


As is well known, 


manufacturing field. 

ships and explosives ; 
electro-chemical munitions industry ; 
the premier industrial province, 
of manufacture, 


has a wide range 
which covers iron and steel, 


ships, aeroplanes, guns and shells. 
in manufacturing importance is occupied by Quebec, 
which, in addition to extensive electro-chemical and 
electro-metallurgical plants, has factories engaged 
in the production of tanks, aircraft, guns, shells and 
explosives, together with important ship yards. 

The major power-station extensions in the year 
under review have naturally taken place in the great 
industrial provinces of Ontario and Quebec. 
account of the progress made in the former has 
already been given in these columns in a review of 
the latest report of the Hydro-Electric Power Com- 
i information there 
given it may be added that the Commission installed 
310,000 kVA of transformers, 
i , and constructed 12 miles of 110,000-volt 
transmission lines, 37 miles of 13,000 volt to 44,000- 
| volt lines, and 74 miles of rural power circuits. 
r-station extensions were 


mainly in existing 


, important power 


‘body similar to the B.B.C.” would control the | carried out, totalling 280,400 h.p. 
were two 55,000-h.p. sets added to the Chute-a-Caron 
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| station, on the Saguenay River, by the Aluminum 
| Power Company. These, however, were not thi 
largest units made available during the year, as thi 
company also started up the first two 85,000-h.p 
sets in the Shipshaw station, on the same rive: 
| A further eight units of this capacity are on order fo: 
this important development, to which it is als 
proposed to transfer two 55,000-h.p. sets fron 
Chute-a-Caron. Important increases in statio: 
capacity were also made by the Shawinigan Wats 

and Power Company, which added a 40,000-h.p. uni: 
to its Rapide Bland station and one of 44,500 h.; 

at La Tuque. Both these stations are on the St 
Maurice River. The sets are expected to be i 

operation next July. The Aluminum Power Con 

| pany is also constructing a reservoir on the Peri 
bonka River, with a capacity of 6,500 square mik 

feet, to provide additional water storage for th 
Saguenay River plants. 


Although the power-station capacity in Ontari 
and Quebec greatly exceeds that of the oth 
provinces, important work designed to assist th: 
war effort is being carried out in other parts « 
Canada. In British Columbia, for instance, th: 
increased power demand for the lumber industry 
explosives and chemicals has necessitated re 
|arrangement of distributing mains and substatio: 
capacity both on the mainland and in Vancouve: 
Island. The West Kootenay Power and Light 
Company, which is owned by the Consolidated 
Mining and Smelting Company, is now building 
station at Brilliant on the Kootenay River, designed 
to accommodate four 34,000-h.p. units operating 
under a head of 77 ft. in flood conditions, and 85 ft 
at times of low flow. This will be the fifth statio: 
built by the company on this river and will complet: 
the development of all practicable sites. As ar 
example of smaller-scale development, the installa 
tion of a second 3,800-h.p. unit in the Shuswa; 
station, of the West Canadian Hydro-Electric Cor 
poration, may be mentioned. 

Important work is also in progress in the prairi: 
provinces. In Alberta, the Calgary Power Com 
pany’s Minnewanka Lake development went int: 
full operation in October, 1942. This provides 
power for an extensive electro-chemical munitions 
industry and comprises a reservoir of 180,000 acre 
feet capacity and a 23,000-h.p. generating station or 
the Cascade River, near Anthracite. The sam 
company has enlarged its storage reservoir on 
Upper Kananaskis Lake by 55,300 acre-feet. This 
storage, together with that which has been provided 
in the Lake Minnewanka reservoir, will augment th« 
supply to the company’s four generating stations 
on the Bow River, near Calgary. In Manitoba, th: 
Power Commission, in conjunction with the Depart 
ment of National Defence, has constructed a con 
siderable mileage of transmission lines to serve ai! 
fields and other defence projects, and to relieve th« 
overload on existing lines, caused by war-tim 
demands for power. 

No new hydraulic development was in progress in 
New Brunswick in 1942, but the New Brunswick 
Electric Power Commission installed a 7,500-kVA 
steam turbo-generator in its Grand Lake station 
This is expected to go into operation this year. In 
Nova Scotia there was some water-power develop 
ment of local importance, although on a small scak 
compared with the impressive work in progress in 
Ontario and Quebec. The Avon River Power Com 
pany, which is a subsidiary of the Nova Scotia Light 
| and Power Company, completed its Lumsden station 
at Hell’s Gate on the Black River during the year 
This station has a 4,500-h.p. turbine driving a 
3,500-h.p. alternator. The Nova Scotia Power Com 
mission commenced the development of a site or 
the Medway River at Eel Lake in September, 1942 
The plant which will have a capacity of 1,290 h.p.. 
is expected to go into operation early this year 
Nova Scotia is one of the Canadian provinces not 
liberally endowed with natural water power and 
electricity supplies are partly furnished by steam 
stations. Some extensions were made during the 
| year, new sets being installed at the Halifax station 
| of the Nova Scotia Light and Power Company, and 


The largest units | in the Brooklyn plant of the Mersey Paper Company. 


The municipal station of Truro was also extended 
in April, by the installation of a 3,125-kVA turbo- 
generator set. 
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NOTES. | 


PARLIAMENTARY AND SCIENTIFIC 
COMMITTEE. 


THE 


Tue second annual luncheon of the Parliamentary | 
and Scientific Committee was held at the Savoy 
Hotel, London, on Thursday, February 11, the 
chair being taken by the Rt. Hon. Viscount Samuel. 
The chairman, in introducing Sir John Anderson, 
Lord President of the Council, who proposed the | 
toast of outlined the constitution of 


** Science,” | 
the committee. 


It had been formed, he stated, to | 
provide a liaison between public opinion and the 
Government of the day, in order to promote a full 
utilisation of the scientific resources of the country. 
The present membership comprised some 58 mem- 
bers of the House of Commons, 16 of the House of 
Lords, and representatives of 33 technical and 
scientific institutions and societies. The committee 
had instituted debates in both Houses ; deputations 
and conferences were organised and specific points, 
usually presented by those organisations, were con- 
sidered, and, when the case required it, representa- 
tions were made to the Government, either directly 
or through Parliamentary action. Sir John Ander- 
son’s speech was principally directed, in his own 
words, to ** the organisational aspects of the problem 
of linking technologists, science, and scientists with 
the war effort.” It was not the case, he said. that 
statesmen and administrators, before the war, took 
no account of the part that science would have to 
play ifand when war came ; asa result of experience 
in the last war, the Government departments had 
developed considerable scientific organisations ir 
preparation for the possible outbreak of another 
conflict. Lf, for example, the Air Ministry had not 
appointed in good time the Air Raid 
Committee, which was established under the chair- 
manship of Lord Haldane, none of the company 
which he was addressing might be alive to-day. 
That committee consisted of the appropriate mem- 
bers of the Admiralty, the Army Council and the 
Air Council, with distinguished representatives of 
What he had said of the Air 
Ministry was true also of the War Office, and of 
the Admiralty and the Civil Departments; even 
before the outbreak of the war, the scientific staff 
employed in the War Office numbered no less than 
800. When he became Minister of Home Security 
in November, 1936, Sir John continued, one of his 
first 
organisation in that Ministry. The organisations 
that were set up in the period between the two wars, | 
apart from the three generalised organisations which 
operated under the Lord President of the Council 
(namely, the Department of Scientific and Industrial 
Research, the Medical Research Council, and the 
Agricultural Research Council) all tended to con- 
form to one type ; there was an organisation at the 
head of the scientists directly employed in each 
department, associated with a consultative 
advisory council which provided a link between the 
departmental scientists and the much greater body 
of outside scientists working independently. A link 
was also provided with those concerned in the 
production and operation of the scientific devices 
that were developed. It had been his business to 
study the higher organisation of scientific effort in 
relation to the functions of Government with a 
view to its improvement. There were several main 
conditions which had to be satisfied in any super- 
departmental organisation of science. Firstly, any 
such organisation must be built firmly into the 
Government machine. Secondly, it must not be 
detached from the great body of scientific workers 
outside. Thirdly, it must be of a form that did not 
cut across norma! Ministerial responsibility—a vital 
consideration that was often overlooked by critics. 
Fourthly, it should be linked directly with some 
Minister whose special business it should be to see 
that general scientific considerations, going beyond 
the range of scientific problems, should have proper 
attention. Marked progress had been made in| 
these directions, although no final or entirely satis- | 
factory solution had been reached. The three | 
Scientific Advisers to the Minister of Production | 
had a definite departmental function; they were | 
responsible unquestionably to that Minister, but | 


tesearch 


academic science. 


actions was to establish a suitable scientific 


or 


| and he was in a position to ensure that their repre- | 
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they were also linked with another Minister, origin- 
ally Sir Stafford Cripps, but now to himself, as 
Lord President of the Council. They reported | 
directly to the Minister of Production on matters 
within the production field, but they were also free 
to approach him (Sir John Anderson) in connec- 
tion with any problem of a more general character | 





sentations received due attention. They were 
entitled also to have direct access to the Scientific 
Advisory Committee, of which the chairman was | 
Sir Henry Dale. In that way, an organisation had | 
been created of a character which promised well, | 
and which was capable of considerable development. 
By working on those lines, he believed, they would | 
be able to establish on a firm basis, with practical | 
experience, a sound organisation for the post-war 
period also. Sir Robert Robinson, F.R.S., in pro- 
posing the of ‘**The Parliamentary and 
Scientific Committee,” laid particular stfess on the | 
work of chemists in the production of explosives, | 
and the possibility of promoting security against | 
future aggressions by restricting the construction | 
of plants which a would-be aggressor might employ 
for that purpose. Explosives, he pointed out, were | 
based on nitric acid, and nitric acid was based on 
ammonia. Central Europe had no source of nitrates 
apart from nitrogen fixation. From about 1923, 
Germany expanded her nitrogen-fixation plants to 
a size greatly in excess of agricultural and industrial 
requirements ; but synthetic-ammonia plants could 
not be concealed or improvised in a few months, 
and an International Nitrogen Commission would 
have no difficulty in controlling this field of pro- | 
duction, given the will to do so. The possibility 
of evading such a sanction was not great, and could | 
be adequately guarded against. 


toast 


CarGo-W ARSHIPS. 


In the House of Commons, on February 10, the | 
First Lord of the Admiralty (Mr. A. V. Alexander, 
M.P.) was asked whether he had considered Mr. W.S. | 
Burn’s proposals to construct high-speed vessels | 
combining the functions of cargo carriers and war- 
ships. Mr. Alexander replied that the Admiralty 
had given prolonged and careful consideration to 
the design, from both operational and technical 
standpoints, but found that it failed in the funda- 
mental objects for which it was intended. The 
reduced vis- | 


principal features and claims were : 
ability ; higher speeds; the provision of a flight 
deck to enable aircraft to take off or land; the 
fitting of internal anti-torpedo ‘blisters,’ and 
greater internal sub-division. The principal defen- 
sive features were high-angle /low-angle armament, 
the flight deck, and the anti-torpedo protection ; 
but the armament proposed was small and ineffective 

less effective, in fact, than that of the average 
British merchant ship, the flight deck was obstructed | 
by a large deckhouse forward, and the protection 
against torpedoes would not be effective against 
torpedo charges of the sizes normally used. The 
last-mentioned view was based both on experi- 
ments and on war experience. The flying deck 
was so near the waterline that flying operations 
would only be possible in calm weather, and, to 
make them practicable under any weather condi- 
tions, the deck would have to raised to an 
extent that would destroy the claim to decrease 
visability. As a warship, therefore, the design had 
nothing to commend it. The low freeboard and 
absence of superstructure (intended to reduce 
visabilitv) and the need to house officers and crew 
in part of the main hull seriously curtailed the 
available cargo space. It was the policy of the 
Government to build as many fast merchant mr 
as the available capacity allowed, but a great deal | 
of the capacity was absorbed by the high-powered 
naval vessels required for the protection of shipping 
generally. In fast merchant ships, reliability of the 
propelling machinery was essential, and must often | 
overrule the possible use of new types of marine 
engine. The proposals for the machinery of the 
‘“‘cargo warship’? were not very definite, but 
appeared to cover Diesel-electric as well as turbo- 
electric propulsion and to incline towards the use 
of engines of ‘‘ almost aeronautical type.’ The 
development of any experimental type of highly- 
rated oil engine would involve much effort which 











| the fuselage is followed. 
| structural design of the aircraft is similar to that of 


| joined along the upper and lower surfaces. 


| carried. 


might be devoted to other forms of immediately 
useful production. Moreover, highly-rated engines 
of this type, to judge by aeronautical experience, 
would have a short life compared with that needed 
for continuous ocean service. 


THe Messerscumitr 210Al FicHTEeR-BoMBER. 
The Ministry of Aircraft Production have recently 
issued particulars of the Messerschmitt 210A] twin- 
engined aeroplane, which is a low-wing mono- 
plane carrying a crew of two, comprising a pilot- 
bomb aimer, and a radio operator-rear gunner. The 
aircraft, which can be used as a long-range fighter, 
as a dive-bomber, or for ground attack, has a 
span of 53 ft. 9 in., a length of 40 ft. 3 in., and a 
weight, loaded, of 21,350 lb. In the machine 
examined, two Daimler-Benz D.B. 601 F1 engines 
were fitted and it is stated that these appear to 
differ from the 601E engines installed in the Me 109 
F4 aircraft only in having a special cooling duct 
fitted on each side for directing cold air over the 
exhaust stubs and into the sparking-plug wells. 
The radiators for the cooling medium are of the 
ducted type used in the Me 109 F. machines. It 
is estimated that the maximum speed of the air- 
craft is in the region of from 370 miles to 380 miles 
per hour at 18,000 ft. The aeroplane is fitted with 
plain camber-changing landing flaps and automatic 
slots, and has parallel-bar diving brakes on the 
upper and lower surfaces of each wing. These 
fold in an ingenious manner when not in action, so 


| that they are quite flush with the wing surfaces in 
|normal flight. 


The landing flaps, diving brakes, 
bomb doors and undercarriage are all hydraulically 
operated. The recent tendency in German designs 
to build the wing as a single unit, passing through 
Except in this respect, the 
previous Messerschmitt types; it consists of a 
single-spar wing and a fuselage built in two halves, 
Six 
flexible self-sealing fuel tanks are installed in the 
wings and the total capacity of these is 550 gallons. 
It is estimated that a weight of approximately 
900 lb. of armour plate is fitted to the aeroplane. 
The armament comprises two fixed 7-9-mm., and 
two fixed Mauser 20-mm. guns in the nose of the 
machine and two 13-mm. guns in barbettes, re- 


|motely aimed and controlled by the rear gunner. 


A large quantity of ammunition of all calibres is 
The bomb compartment is in the nose 
of the fuselage, below the pilot’s cockpit, and pro- 
vision is made for carrying a variety of bomb loads 
of a total weight up to 2,200 Ib. 

THe Fuew Errictency COMMITTEE. 

In September, 1941, Mr. D. R. Grenfell, M.P., 
then Secretary for Mines, set up a Fuel Efficiency 
Committee, under the chairmanship of Dr. E. 8. 
Grumell. When the Ministry of Fuel and Power 
was established, the Committee was reconstituted. 
to be representative of all fuels, and has since 
carried on a nation-wide campaign, through the 
Regional Committees, to promote the most efficient 
use of fuels, and the greatest possible reductions in 
consumption. A review of the Committee’s work, 
recently issued by the Ministry, indicates that their 
efforts have met with considerable success in many 


directions. In an engineering works, the Ministry’s 


| engineers found that one water-tube boiler, instead 


of two, could carry the full load when properly 
operated ; in a textile mill, attention to economiser 
dampers resulted in a fuel saving of 7 per cent. in 
the Lancashire boiler plant; a glass manufacturer 
was enabled to reduce his consumption of gas from 
12,600 cub. ft. to 3,900 cub. ft. an hour; railway 
companies have collaborated with the Committee 
in measures to reduce fuel consumption, with 
notably good effect, especially in the use of other 
than locomotive coal ; and, as a result of the work 
undertaken by committees established by the Iron 
and Steel Federation in each of the main regions, the 
fuel consumption of that industry is between 5 per 
cent. and 7} per cent. less than it had been, a 
figure which, it is thought, may be increased to 
10 per cent. The campaign has been directed, of 
course, to the alleviation of present fuel difficulties, 
but much of the work accomplished is likely to have 
a permanent value. 
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LETTERS TO THE EDITOR. 


POST-WAR EMPLOYMENT IN THE 
ENGINEERING INDUSTRY. 


To tHe Eprror or ENGINEERING. 


Srr,—A great deal of speculation and discussion 
on the above subject has been put forward already, 
both in your own columns and other journals, but 
it appears that concrete schemes are rather rare. 
Possibly the best method of arriving at a definite 
conclusion is to put up a proposal and allow it to 
be subjected to constructive criticism. I have been 
participating in a scheme which I think worth men- 
tioning because, worked out in considerable details 
by experts, it shows a feasible method by which this 
difficult problem could be tackled immediately on 
the cessation of hostilities. Naturally, I can give 
here only a brief outline of the main points of these 
proposals, but I hope this will be a sufficient guide 
for further judgment. In all discussions on this 
question two facts stand out, namely, that, immedi- 
ately after the cessation of hostilities there will be an 
enormous amount of surplus man-power, as well as 
redundant plant and machinery. The scheme to 
which I refer treats these two facts as one, emphasis 
being placed on the disposal of surplus man-power, | 
and explanations given in detail of the natural | 
subsequent disposal of all available redundant plant 
and machinery. 

Referring to man-power: the scheme provides 
for the setting up of Advisory Bureaux, on the style 
of the present Labour Exchanges, from which | 
information on new processes developed during war 
time, supply of first-class or reconditioned plant and 
machinery, and methods of obtaining long-term 
credit, should be available. Special tests should be 
made with regard to the suitability of men to be 
placed either as employees or set up as small indus- 
trialists. Such a Man-Power Board would naturally 
be run under Government auspices. 

With reference to the disposal of plant and 
machinery, the scheme goes on to explain that it 
will be necessary to establish better co-operation 
between the manufacturing and distributing organi- 
sations, and to lay down definite rules for the 
activities of each. It is proposed that, first of all, 
machinery under a certain standard should be 
scrapped ; this will give the nation a large supply of 
the scrap so vitally required. The remaining sur- 
plus machinery should be divided into two sections, 
namely, machinery in a condition ready for imme- | 
diate use, and machinery to be held back over a 
period of vears, reconditioned, and then released 
gradually according to requirements. In the latter 
case, Government property in particular is under 
consideration. This should not be thrown on the 
market, but kept in store until such time as its 
quantity would not be detrimental to the general 
situation. Minimum sales prices should be rigidly 
enforced for every class of machinery, new or 
second-hand. When we have established a system 
of disposing of the available surplus plant in an 
economical way, everyone will gain; although, in 
the first instance, thought must be given to the 
manufacturers’ production, to enable them to re- 
establish normal working conditions. Manufacturers 
should be asked to include in their programmes the 
reconditioning of good second-hand machines of 
their own make before they expand too much their 
production of new goods, and to see to it that this 
national asset of available plant is used to its fullest 
extent before further goods are produced. 

If the Government can see their way to assist in | 
the formation of a Man-Power Board, as well as to 
accept a certain waiting time for the sale of their 
property, and a firm understanding can be estab- 
lished between manufacturers and distributing 
organisations, it should not be too difficult to arrive 
at terms whereby all parties concerned will benefit, 
and the wheels of industry will begin to turn without 
a dangerous interval. This system will give many | 


people the opportunity to find new employment. 
The organisation in itself will absorb a considerable 
amount of man-power, and so will the selection and 
installation of the replacement plant required to 
raise the economical level of production from the 
national standpoint. 


Further man-power will be 


absorbed by manufacturers or engineering firms 
engaged on the reconditioning of machines that are 
below the standard, for the purpose of resale and 
export. 

The main idea, however, is to create a new cate- 
gory of small industrialists who will be given an 
opportunity of starting business on their own, and 
setting up new industries based on developments 
now lying dormant owing to the war. This is dis- 
cussed at great length in the scheme from the point 
| of how a large number of energetic and intelligent 
persons will be set up in their own businesses aided 
by the Advisory Bureaux in respect of the selection 
of the kind of production, and in providing them 


| with the necessary plant and machinery from the 


large reserves as created above. Naturally, finance 
and credit arrangements must be made available for 
this new type of industrialist, and the interests of 


|owners of obsolete plant must be protected in| 


respect of replacement of machines below the 
standards set out by the scheme. 

One point in the disposal of plant is the proposal 
to compile a comprehensive Plant Register, giving 
details of all surplus machinery available in the 
country, which should be circulated to engineering 
firms in order to protect local interests and to allow 


the small firms the opportunity to draw machinery | 


from the pool and reap the benefit of doing installa- 
tion work in their own district. A further section 
of the scheme refers to export possibilities, where 
again the proposed Register will play a big part in 
regaining quickly relations all over the world. 

There are many other points, but I hope I have 
sufficiently outlined the main idea, which should be 
worth serious consideration by the many parties 


which would be involved in a scheme of such 
magnitude. 
Yours faithfully, 
Wembley, Middlesex. F.L.K. 


February 15, 1943. 








‘**MODERN OIL ENGINE 
PRACTICE.”’ 


To THe Eprror oF ENGINEERING. 

Str,—Having read the review of the above book 
which appears in your issue of January 29, I respect- 
fully submit that your reviewer has overlooked the 
main purpose of the book, namely, to serve the 
needs of those interested in the operation, mainten- 
ance and servicing of Diesel engines. From many 
years’ experience in catering, in a technical way, for 
the literary needs of the practical man, I have found 
that he prefers to have all the relevant information 
relating to a particular piece of work, for example, 
servicing a Diesel engine, brought together, irrespec- 
tive of whether some of the operations are similar to 
those employed in servicing other types. This, and 
not careless editing, is the reason for certain repeti- 
tions to which attention is drawn. A further point 
mentioned is that certain engines are not now in 
production. I would point out, however, that all 
these engines are in very wide use, and likely to 
remain so for some years to come. 

Yours faithfully, 
for George Newnes, Limited, 
E. MoLLoy, 
Editor, Technical Books. 
Tower House, Southampton-street, 
Strand, London, W.C.2. 

February 2, 1943. 

[Our experience leads us to believe that the operator 
or maintenance engineer who is concerned with only 
one make of engine is likely to grudge the expense of 
having to buy descriptions of half a dozen other makes 
in order to obtain the information that he wants; and 
that, if the makers are still in business, he will usually 
follow the obvious course of applying first to them, 
however long his type of engine may have been out of 
production.—Eb., E.] 








DISCUSSION ON ENGINEERING ECONOMICS.—A joint 
meeting of the Institutions of Civil, Mechanical and 
Electrical Engineers will be held at 5.30 p.m., on Thurs- 
day, March 25, in the Lecture Theatre of the Institution 
of Electrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2, when a paper on “ Engineering 
Economics * will be presented for discussion by Sir 
Frank Gill, K.C.M.G., O.B.E. 


OBITUARY. 


MR. A. LINDSAY FORSTER. 


Mr. ALFRED Linpsay Forster, whose death, we 
regret to record, took place at his home in Athole- 
gardens, Glasgow, on February 10, was a director 
and chief engineer of Messrs. Chance Brothers and 
Company, Limited, lighthouse engineers and glass 
manufacturers, Birmingham and Glasgow. He was 
born on September 11, 1871, at Barrow-in-Furness, 
and received his general education at Liverpool 
Institute. In 1888, when 17 years of age, he com- 
menced an apprenticeship of four years in the works 
of Messrs. Clarke, Chapman and Company, Limited, 
at Gateshead-on-Tyne, continuing his technieal 
education, meanwhile, at the Durham College of 
Science and the Rutherford Newcastle- 
upon-Tyne. On the conclusion of his pupilage he 
remained in the firm’s drawing office, and also, at 
times, took charge of outside electrical work. In 
1895, he was appointed engineer and chief draughts- 
man of the electrical department of the firm. During 
the subsequent seven years he was responsible for 
the design of high-speed steam engines of up to 
300 h.p., electrical overhead travelling cranes of 
up to 45 tons capacity, electrical capstan gears and 
boat hoists for warships, electric generators and 
switchgear, and searchlights. 

Mr. Forster's long association with Messrs. Chance 
Brothers and Company commenced in 1902 when 
he was appointed chief engineer at the glassworks 
in Birmingham. In the following years he de- 
signed and supervised the erection of special 
machinery employed in various glass-making pro- 
cesses, works electric power plant, rotary sand- 
drying machinery, gas producer and other plants 
Some years ago he took up his residence at Glas- 
elected of the firm 


College, 


director 


gow and was a in 
1924. He was also a director of Glass Fibres, 
Limited, Glasgow, manufacturers of insulating 


materials, and of Austinlite, Limited, Lighthouse 
Works, Smethwick. Mr. Forster was elected an 
associate member of the Institution of Electrical 
Engineers in 1902 and was transferred to the class 
of member in 1937. He was elected to membership 
of the Institution of Mechanical Engineers in 1912, 
and in 1934 was made chairman of the Scottish 
Branch of the Institution. 


COMMANDER F. J. C. ALLEN, R.N. 

WE have received with regret a recent Admiralty 
announcement which states that Commander 
Francis John Campbell Allen, R.N., is missing, 
presumed killed. He had completed over two 
years’ service in charge of degaussing in the Mediter- 
ranean area and was returning home to take up a 
new appointment. The only official details which 
have so far been released are that the ship in which 
he was travelling was sunk by enemy action. 
Commander Allen, who was 55 years of age, was 
educated at Aldenham School and entered the 
Roval Navy as an executive officer, through H.ML.S. 
Britannia, in 1902. He served throughout the 
last war, first in H.M.S. Agincourt and afterwards, 
at Gallipoli, in H.M.S. London. Although an 
executive officer, he took a keen interest in electrical 
engineering and after retiring from the Navy, in 
1920, became associated with the late Mr. Charles 
Orme Bastian and, with him, carried out much 
pioneer work in electric heating. This work was 
conducted under the name of the Bastian Meter 
Company which, however, was soon afterwards 
changed to Bastian and Allen. Developments justi- 
fied the formation of Messrs. Bastian and Allen, 
Limited, in 1930, and Commander Allen became 
|joint managing director and chairman, which 
| positions he held until the outbreak of war in 1939, 
| when he relinquished them for the period of hos- 
tilities. On being recalled to active service he was 
| first sent to Kirkwall, in the Orkney Islands, but 
| in view of his 20 years’ connection with the electrical 
industry, he was afterwards attached to the de- 
‘ Commander Allen was elected an 





gaussing section. 


lassociate member of the Institution of Electrical 


Engineers in 1922. 
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0-6-0 SADDLE-TANK LOCOMOTIVE. 


It may be correctly assumed, from the severe lines 
of the 0-6-0 type saddle-tank locomotive shown in 
the accompanying illustration, that the engine is one 
Orders for con- 
siderable numbers of this type of locomotive have been 


of the so-called “* austerity ”’ designs. 


placed with British firms by the Ministry of Supply 


and a description is given below, by the courtesy 
of the Director of Transportation Equipment, of the 
con- 
building firm, 
snd was put into experimental service on the London 
Midland and Scottish Railway on January | ; it has, 
The 
Director of Transportation Equipment is responsible for 
the actual design, though it resembles in a number of 


first engine to be completed. This has been 


structed by a_ British locomotive 


we understand, already given excellent results. 


respects the firm’s standard 1|8-in. industrial 


motive, many of the parts of the two engines being, in 
fact, interchangeable. The leading features of the design 
are the simplificatiou of construction and the avoidance, 
1s far as possible, of the use of materials the supply of 


which is short at the present time. 


The gauge is, of course, the standard 4 ft. 84 in., 


ind the six coupled wheels, in conjunction with a 


wheelbase of 11 ft. and a length over the buffers of 
30 ft. 4 in., make the engine very handy for shunting 


duties. At 85 per cent. of the boiler pressure of 170 Ib. 
per square inch, the tractive effort is 23,870 lb., and 
at 75 per cent. of that pressure it is 21,060 lb. The 


engine is, in consequence, capable of shunting trains | 


of a weight of 1,000 tons and is, moreover, suitable 
for dealing with mixed traffic, military trains, ete., 


on short journeys, the restriction on mileage for such | 


traffic being due to the bunker and tank capacities, 
the former holding 
1,200 gallons of water. The total weight in working 
order is 48 tons 3 ewt. 3 qr., of which 16 tons 6 ewt. 2 qr. 
is carried on the leading wheels, 16 tons 1 qr. on the 


middle wheels, and 15 tons 17 ewt. on the trailing | situated below the cab. 
wheels, the distance between the centres of the leading 


and middle wheels being 5 ft. 9 in., and that between 
the centres of the middle and trailing wheels 5 ft. 3 in. 
The wheels are 4 ft. 3 in. in diameter on the tread. 

It will be evident from the illustration that deep plate 





loco- 


2-25 tons of coal and the latter, | 








centres are of cast iron, with spokes and _balanc- | 


ing sectors. The crank pins, of hardened steel, 
are pressed into the centres. All the wheels are 
coupled and the coupling rods have cast-iron bushes 
on the pins instead of adjustable split brasses, this 
departure from usual practice being adopted for 
reasons of economy in material. With the same object 
in view the employment of steel castings has been 
reduced to an insignificant minimum and simplicity 
has been achieved with considerable success without 
the sacrifice of efficiency. 

The boiler has a cylindrical barrel 4 ft. 3 in. in external 
diameter by 10 ft. 2 in. long, the contour being con- 
tinued over the firebox, which is therefore round- 
topped. The length of the boiler, including the fire- 
box but excluding the smokebox, is 15 ft. 10 in. The 


boiler shell is in two rings with double longitudinal | 


butt-straps. All the rivet-holes are drilled and the 
rivets closed hydraulically. The firebox is of copper and 
has a vertical backplate ; it is connected to the boiler 
shell with copper water-space stays, the crown being 


supported by direct radial stays the first two rows of | 


which are of the sling type to allow for tubeplate ex- 
pansion. 
steel, 1} in. in external diameter by 12 8.W.G. thick. 


number of washout openings are provided to enable 
the boiler to be properly cleaned under bad feed-water 
conditions. The tube heating surface is 872-5 sq. ft. and 
the firebox heating surface 87-5 sq. ft.; the grate 
area is 16-82 sq. ft. 
type and is of welded construction. As shown, it 
extends to the end of the smokebox. A filling door 
with a hinged cover is fitted and can be distinguished 
in the illustration between the dome and the chimney. 
The height from the chimney top to the rail surface 
is 12 ft. 1} in., and the width over the buffer beams is 
8 ft. 24 in. 

The feed is supplied by two hot water injectors 
The safety valves, of which 


The tubes, of which there are 181 are of | 


RECENT DEVELOPMENTS IN 
STRUCTURAL ENGINEERING.* 


By Dr. R. H. Evans, A.M.Inst.C.E. 


THE most outstanding developments in recent years 
in reinforced-concrete construction are the introduction 
of pre-stressed concrete and new methods of con- 
solidating concrete. Pre-stressed concrete was first 
successfully used by E. Freyssinet, and his methods 
were introduced into this country in 1936 in a paper 
by Mr. T. J. Gueritte, B.Se., entitled ‘‘ A Revolution 
in the Technique of Concrete Construction.” The 
first tests on the Continent date as far back as 1907, 
but these completely failed, as the maximum pre-stress 
applied to the steel reinforcement was only 18,000 Ib. 
per square inch. It was Freyssinet, in 1929, who 
realised that very high initial pre-stresses were neces- 
sary in order that a sufficient pre-stress remained after 
allowance had been made for the loss of pre-stress 
due to shrinkage, strain and creep. For this purpose, 
he has used hard-drawn steel wires and high-tensile 
steel bars, the steel wires varying from ,'; in. to } in. 
in diameter, with a tensile strength as high as 175 tons 
per square inch. The principle of pre-stressed concrete 
| members is to introduce initial stresses in the concrete 
| of the opposite sign to that produced by the dead and 

live loads, thereby eliminating any tensile cracks in 
the concrete by maintaining a fully loaded beam with 
| compression over the whole section. The permanent 
set in pre-stressed concrete beams is exceedingly small 
| when compared with that in ordinary reinforced con- 
}crete and is no more than that exhibited by plain 
| concrete beams. The working load of pre-stressed 
beams should not exceed that necessary to counteract 
the residual compressive pre-stress in the concrete, 
after allowance has been made for the weight of the 
beam and for the loss of initial pre-stress due to 
shrinkage, strain and creep in the concrete. When 
the concrete has cracked, the deflection rate increases 
rapidly in much the same way as for the conventional 
or ordinary beam. 

The concrete stresses due to the pre-stressing opera- 
tion can be calculated by considering the stresses due 
to the initial pre-stressing force in the tension and 
compression reinforcement separately, and super- 
imposing them. When calculating the stresses due to 
the initial pre-stressing force in, say, the tension 
reinforcement, the area of the tension reinforcement is 
not included, but the equivalent area of the com- 
pression reinforcement must be included. Similarly, 
when calculating the stresses due to the initial pre- 
stressing force in the compression reinforcement, the 
area of the compression reinforcement is not included, 
but the equivalent area of the tension reinforcement 
| must be included. When calculating the stresses in 
the beam due to any external load, the equivalent 
area of both the top and bottom reinforcement must be 
included. The method of calculating the loss due to 








| strain and creep has already been given by the author.t 
They are arranged so as to give clear waterways, and a | The equations obtained show that the loss due to strain 


and creep decreases with increase of steel stress, and, 


| consequently, hard-drawn steel wire or piano wire is a 


The tank is of the usual saddle | 





there are two, are of the Ross pop type, 2 in. in dia- 
meter. Brakes are fitted on all six wheels and can be | 
operated either by hand or by steam. The steam 
brake valve is arranged for control from either side of | 
the cab, as is the main regulating valve. Two steam- 


more efficient type of reinforcement in pre-stressed 
concrete than high-tensile steel bars. The loss due to 
shrinkage is found directly from the shrinkage co- 
efficient since the shrinkage is uniform throughout the 
section; and if the shrinkage coefficient is 0-04 per 
cent., the loss amounts to a loss of pre-stress of 
12,000 lb. per square inch in the reinforcement. The 
creep loss is some function of the stress, so that the 
loss can be estimated either by repeating the calcula- 
tions using a high modular ratio or by subtracting 
from the concrete pre-stress in the neighbourhood of 
the tension and compression reinforcement that 
amount of stress corresponding to the creep coefficient, 
the latter being determined by supplementary tests on 
plain concrete columns under sustained loading. The 
order in which these losses should be calculated depends 
upon the type of cement used and the age of the con- 


main frames are employed. The buffer beams are 1} in. | actuated sanding-boxes are fitted on each side of the | crete at the release of the initial pre-stressing force. 
engine, to discharge under the leading wheel in which- | If, for example, aluminous cement is used and the 
ever direction the engine isrunning. The boiler is lagged | pre-stressing force is released after the concrete has 
secured either by turned bolts driven tightly into | with heat insulating mattresses covered by steel sheets | almost attained its maximum strength, it is more 


The frame stretchers are of corresponding pro- 
All are 


thick. 


portions and are fabricated by electric welding. 


reamered holes, or by steel rivets. 
leading end is greatly increased by the massive cylinder 
casting extending between the frames. The two cylin- 
ders have a bore of 18 in. and a stroke of 26 in. ; they 





The strength of the | carried on crinolines. ect 
ample side openings, is fitted with hinged look-out | straining and creep. 





The cab, which is roomy and has | correct to deal with the losses in the order: shrinkage, 


If, on the other hand, ordinary 


windows back and front and has a ventilator in the | Portland cement is used and the pre-stressing force is 


roof; the upper part can be readily removed. 


It is | released when the concrete strength is considerably 


are inclined since they are situated directly below the | largely of welded construction, this met hod of fabrica-| below its maximum value, it is more correct to deal 


smokebox and the connecting rods are coupled to the 
crankshaft forming the middle axle. The slide valves 
are situated between the cylinders and are actuated 
by an ordinary Stephenson link motion controlled by 
a hand reversing lever placed on the right-hand side of 
the cab. The piston-rod glands are fitted with metallic 
packing. The connecting rods are of standard type. 


The gudgeon pin works in a phosphor-bronze bush 
and the big-end bearing is of the usual split phosphor- 
bronze type with white-metal linings secured by a 
The wheel 


strap, tapered bolts and gib adjustment. 





tion being also employed for the coal bunker, ashpan, 
sand-boxes and numerous small details. 
is nothing abnormal about the locomotive, a great 
deal of simplification of details and lay-out has been 
effected. This has resulted in both economy and rapidity 
of construction, the latter point being illustrated by the | 
fact that the first locomotive was built in 44 months. | 
Moreover, the simplification should make the engines 


| 
both easy to drive and to maintain, while the general | 


robustness should ensure durability under rough con- | on October 3, 1942. 


ditions of working. 


with the losses in the order: strain, creep and shrink- 


While there | age; otherwise the calculated strain loss will be too 
| small. 


In pre-stressed concrete beams the horizontal pre- 
compressive stress has a component opposing the 
diagonal tensile stress due to shear, so that no vertical 








* Chairman’s address to the Yorkshire Association of 
the Institution of Civil Engineers, delivered in Sheffield 
Abridged. 

+ Jl. Inst. C.E., February, 1942. 
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and diagonal cracks can occur in such beams under 
normal working loads due to bending and shear, 
respectively ; therefore the maximum compressive 
stress can have a much higher value than that possible 
in the conventional type of reinforced-concrete beam. 
Considering the state of stress at the neutral axis of a 
beam : if g represents the shear stress, f the horizontal 
pre-compressive stress and /, the principal tensile 
stress due to these stresses, it may be shown by the 
usual analysis that : 


a Le / Ore mond 


So, if f, is permitted to have some definite value such as 
100 Ib. per square inch, graphs may be drawn to show 
the increase in shear strength of a beam for increasing 
of horizontal pre-compressive since 


w 


stress, 


values 


q Js: + f,f. The permissible shearing force on 


a beam may be thus more than doubled by the applica 
tion of a reasonable horizontal pre-stress. At the same 
time the shear reinforcement, such as vertical stirrups, 
can be pre-stressed, which will again add to the shearing 
strength of the beam. The loss of pre-stress in the 
stirrups due to strain and creep is negligible, while the 
loss due to shrinkage is the same as for the horizontal 
pre-stress. The stress due to load in the pre-stressed 
vertical stirrups the appearance of diagonal 
cracks may be tensile or compressive; in much the same 
way as that in ordinary mild-steel vertical stirrups 
\fter the appearance of diagonal the 
becomes tensile throughout and rises very rapidly. 

The factor 
wainst vertical cracking is given by the ratio: 


before 


cracks, stress 


of safety of a pre-stressed concrete beam 


Final fibre compressive pre-stress tensile strength of 
concrete 


Final fibre compressive pre-stress 


Adopting the usual concrete stresses in practice, a 
factor of safety of 2-0 can be obtained ; but when the 
final fibre pre-stress is as high as 1,562 (highest value 
permitted in the Code of Practice for Reinforced Concrete) 
the factor of safety against cracking will be less than 
2-0. The factor of safety of an ordinary reinforced 
concrete beam, based on the yield stress of the tension 
reinforcement, 2-2. The factor of safety of a pre- 
stressed beam, based on the failing load of the beam, 
is generally greater than 3-0. Any slight cracking of 
the concrete in tension does not materially affect the 
effectiveness of the pre-stressing operation. These 
first cracks, or hair cracks, easily close completely on 
removal of the load and they will not re-open again 
until the superimposed load more than balances the 
The cracks usually close 


completely after the removal of loads as high as 2-5 


compressive fibre pre-stress. 


times the normal superimposed load. 

The advantages of pre-stressed concrete 
tion in dead weight for a given superimposed load ; 
smaller elastic and plastic deflections; reduction in 
dead weight of steel reinforcement required; and 
elimination of cracks in concrete due to shrinkage and 
The compressive stress in the concrete of an 


are: reduc 


creep 
iinen beam is limited by the necessity of keeping 
the tensile strains in the concrete sufficiently low to 
prevent the appearance of wide tensile cracks. In pre- 
stressed beams there are no cracks, so that the minimum 
compressive stress can have a much higher value. The 
whole cross-section is taken into account in calculating 
the moment of inertia, and a reduction in the depth of 
the members is possible. Table I, reproduced from the 
Jl. Inst. C.E., for April, 1941, shows a comparison of 
the steel and concrete areas necessary in a pre stressed 
and an ordinary beam for an effective span of 61 ft. to 
As a 


carry a superimposed load of 865 lb. per foot. 


stressed and Ordinary 


Pre 


Beams. 


of 


Concrete 


TABLE I C‘omparison 


Concrete 
rype of Area Steel Area Normal Load 
Beam Sq. In (Sq. I Bean 
Pre-stressed 156-5 2-26 BS Dead weight 
Ordinar 10 7-2 2-65 Dead weight 


reduction 
stressed 


result of this in dead weight, it is possible to 
design in pre concrete f that would 
be quite uneconomical in ordinary reinforced concrete. 
rhe figures in Table I also show that pre-stressed con 

crete beams occupy a medium position as regards dead | 
weight between ordinary reinforced concrete and plate | 


spans 


web girc rs. 

The largest beams ever constructed on the Continent 
in ordinary reinforeed concrete are described in the 
Report of the International Congress for Bridge and 
Engineering, 1932. The largest spans are 


Structural 





ENGINEERING. 


| 180 ft., 348 ft. and 229 ft. In the middle span (348 ft.) 
the dead weight accounted for 60 per cent. of the maxi- 
mum bending moment, although the design had been 
made as light as possible. In pre-stressed concrete, 
a similar span could be designed in which the dead 
weight would account for only 35 per cent. to 40 per 
cent. of the total bending moment, and it would be 
possible to design economically spans of 400 ft. or more. 


of steel to about one-sixth and the volume of concrete 
to about 40 per cent. to 60 per cent. of that required 
| in ordinary reinforced-concrete construction. The cost 
of high-tensile steel, including anchorage and stretching, 
is about two and a half times that of ordinary mild 
steel, but, in spite of this, it is nearly always possible 
to show a saving in the cost of the steel reinforcement. 
When pre-cast concrete work in situ is carried out, 
the difficulties of construction are not usually greater 
than those met with in ordinary reinforced-concrete 
construction. If, however, the work is done in pre- 
cast elements, a certain amount of plant for stretching 
and, in complicated moulds, are 
necessary. The initial expense of providing such plant 
is only justified if a large number of similar elements 
are to be manufactured. The largest beams ever con 
structed in reinforced concrete are those designed by 
Dr. K. W. Mautner in pre-stressed conerete over the 
doors of aeroplane hangars. These beams have a span 
of 194 ft. and carry five point loads, each of 93 tons, 
to 
and a maximum shearing for« 
depth of the beam is 22 ft., 
54 in., the web thickness at the centre 
total steel area 30 &#q. in 


some cases, steel 


» maximum bending moment of 23,200 ton-ft. 
e of about 450 tons. The 

the width of the flange 
10 in. and the 


give 


A special application of pre-stressed concrete is in 
the manufacture of high-pressure pipes. These pipes 
wre lighter than cast-iron pipes. The thickness is 
one-twentieth of the diameter plus § in., and the pipes 
are manufactured in lengths up to 20 ft. The cost of 


these pipes when mass-produced is much lower than 


that of cast-iron or steel pipes, although complicated 
plant is necessary So far, pre-stressed concrete has 
been used only where it would have been impossible 
to use ordinary reinforced-concrete construction, so 
that it is difficult to give comparative costs of pre 

stressed and ordinary concrete. The question of 
relative cost also depends on the span, load, number of 


elements and labour costs. 


Two possible methods of increasing the strength of 
concrete beyond that obtained by hand ramming are 
vibration and pressure moulding. Considerable ex- 


perimental work has been carried out on the influence 
of vibration on the strength of conerete, and it is agreed 
that the increase in strength is about 15 per cent. -In 
the manufacture of pre-cast concrete products, the use 
of jolted in which the simple vertical 
vibrations are by a periodic jolting, 
results in a much more rapid consolidation. The semi- 
dry concrete quickly to consolidate and to 
behave as a liquid when the vibrations are coupled 
with severe or rough vertical jolting motions, the rate 
of consolidation increasing with the severity of the 
jolt. For a given grading of aggregate, the minimum 
acceleration required to produce maximum strength 
in a given time with jolt-vibratory motions is about 
one-half of that required with simple vibrations. To 
obtain a good surface finish with the drier mixes, the 
severity of the jolting action must be reduced when the 
consolidation nearly complete. The maximum 
strength of the concrete subjected to jolted vibrations 
is sensibly the same as that subjected to simple vibra- 
tions, while the relations between strength and water- 
cement ratio and between density and water-cement 
ratio are similar except that jolted vibrations give 
higher values with the drier mixes when consolidation 
is incomplete. 

The application of an initial pressure to well-graded 
concrete, after it has been placed in the mould, results 
in higher strength and better surface finish, the initial 
pressure being of the order | ton to 2 tons per square 
inch. The relation between the strength of 
concrete and the water-cement ratio is reversed by the 
application of an initial pressure, the crushing strength 
increasing with increase of the water-cement ratio 
until the coarse aggregate is finally damaged by the 
applied pressure. With very wet mixes, the pressure- 
moulding method gives strengths about double those 
obtained by either vibration or hand ramming, the 
strength of wet mixes compacted by vibration or by 
hand being approximately the same. The maximum 
strength possible, however, by the pressure-moulding 
method with a very wet mix, is not as high as that 
obtained by vibration with’ a semi-dry mix. The 
shrinkage and creep of concrete are reduced by the 
use of semi-dry mixes, so that the best method of com- 
pacting concrete is that employing jolted vibrations 
in which the jolt rapidly adjusted during 
vibration. 


vibrations, 
accompanied 


begins 


1s 


usual 


can be 


(T'o be continued.) 


It is usually possible in such structures as bridges, raft | 
foundations, pressure pipes, ete., to reduce the tonnage | 


| lain. 
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PROGRESS IN ELECTRICAL 
RESEARCH. 


In his recent Royal Society of Arts lecture, to 
| which we refer on page 151, Dr. Dunsheath dealt with 
the question of extended co-operation in the field of in 
dustrial research. His contentions receive support in 
the 22nd Annual Report, of the British Electrica] 
and Allied Industries Research Association, in which. 
in the course of an interesting introduction, it js 
stated that “ there are many indications that after th 
present war the value of co-operation will be more gen 

erally recognised. Whatever form the organisation 
may take, co-operation on a larger scale may be ex 

pected.” The report is naturally concerned with ele 

trical research only, not with the whole range, as wa 

| Dr. Dunsheath, but this reference to a future “ organi 

sation’ indicates an expectation that some type of 
unification will be introduced. 

Co-operation in industrial research, on any important 
scale, arose during the last war with the formation of 
the Department of Scientific and Industrial Researc| 
and the earlier members of its satellite research associ 
tions. The genesis of the Electrical Research Associ 
tion, is dealt with in a foreword to the report by Mr. ( 
Rodgers, the Chairman of the Council. It was form: 
as a result of conversations held in October and Nove: 
ber, 1917, between Messrs. D. N. Dunlop, A. R. Evers 
C. P. Sparks, C. H. Wordingham and Sir Frank Heat! 


the latter being the first secretary of the D.S.LR. T! 
present Research Association was not formed unt 
October, 1920, but its activities were initiated by 
Electrical Research Committee, which resulted fro: 
the conversations referred to. It received 1,050l pe 
annum from the British Electrical and Allied Man 
facturers Association and 2001. per annum from the 
Institution of Electrical Engineers. The Departmer 
of Scientific and Industrial Research made a grant of 


2.050 that day has been such that th 
income of the present Research Association, in the ye 
ended September 30, 1942, was 105.4511. 6s. 4d. 

rhe main work of the Electrical Research Committ: 
was concerned with insulating materials and methods 
impregnation. Work in the field of insulation st 
forms an important part of the activities of the Ek 
trical Research Association, but its range now covers 
The greater part of its work is cor 
to the electrica 
investigation 


Progress since 


very wide field 
cerned with problems of importance 
industry generally, but many 
are carried out and paid for by individual firms, 

groups of firms. At the present time much work 

being done for Government de partments in connection 
with the war effort. Apparently, in the early stages 

the conflict many Government departments, or thos: 
of the facilities whic! 
provide 


special 


controlling them, were unaware 
the experience and plant of the Association 
for dealing with war problems, 
thoroughly appreciated and the 
departments carried out in the 
report considerably exceeded the budget estimate 

The Electrical Research Association, of which from 
the first Mr. E. B. Wedmore has the Director 
did not POssess a laboratory of its own until 1935, when 
the present establishment at Perivalk 
Although that is only eight years ago, the pressure of 
war work and the accumulation of problems to be 
solved and new demands to be met, already necessitate 
further accommodation. The land at Perivale avail 
able for extensions is not sufficient to enable an estab 


but its value is no 


work for Governmen' 


year <« rvered by the 


been 


Was Opened 


lishment on an adequate scale to be provided and the 
Council has decided that a larger and more convenient 
site, within easy reach of London and the Provinces, 
must be found and new quarters provided in which, in 


| addition to the laboratory investigations, much of the 


present work of the head office at 15, Savoy-street, 
London, W.C.2, could be conducted. It is estimated 
that this project will demand expenditure of not 
less than 150,000/. per annum. It is stated in the 


report that the Association at the present time pro 
bably controls about one-twelfth of the total expendi 
ture of the electrical industry on research. This figure 
checks roughly with Dr. Dunsheath’s estimate that the 


expenditure of the industry in the laboratories of 
manufacturing firms is about 1,000,0001. a year. The 
report clearly implies, as did Dr. Dunsheath, that 


closer co-operation between such laboratories and that 
of the E.R.A. may be expected in the future. 

The report gives brief accounts of the researches in 
progress, other than those of a confidentia] nature 
They are grouped in 17 sections. Work in the first of 
these, which covers Dielectrics in General, is largely of 
a fundamental nature and has been slowed down to a 
considerable extent under pressure of more urgent 
matters. The three next sections concern specific 
insulating materials such as paper, ebonite and porce 
Section 5 Cables and Overhead Lines, 
among the matters dealt with being the electrical con 
tinuity of conductor joints and the current-carrying 
capacity of overhead lines. In connection with the 
former of these, the paramount importance of good 


covers 
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work in securing joints of low resistance is emphasised. 
In the study of the current-carrying capacity of over- 
head lines, it has been found that closer study of the 
effect of low wind speeds is necessary ; it is hoped to 
issue a report shortly In the dealing with 
Electric Control Apparatus it is stated that the principal 
E.R.A. patent on gas-blast circuit breakers expired in 
April, 1942. As circumstances have hindered the com- 
mercial development of such breakers in this country 
until recently, E.R.A. Patents Limited petitioned for 
an extension of the normal life of the patent, and this 


sectpon 


has been granted. 

Section 7 concerns Steam Power Plant and Condensers. 
Investigations on creep and corrosion of steels at high 
temperatures was ¢ ontinued, and support was given to 
the research on high-duty cast irons, which is being 
carried out by the Institution of Mechanical Engineers. 
Section 8 concerns Electricity-Supply Technology and 
allocation of standing costs 
und the study of load curves. The next section deals 
with Communication Interference. An _ important 
research coming under Section 10, Magnetic Materials, 
is being carried out under the direction of Sir Lawrence 
Bragg, at Cambridge. The structure of high-coercivity 
alloys is being studied with the object of finding general 
rules about their behaviour. Section 11 covers Trans- 
formers, and an important on short-circuit 
stresses is in an advanced stage of preparation. The 
extensive work on Surge Phenomena, which has already 
received extensive notice in these columns is continuing. 
The researches in progress are listed in Section 12. The 
main matter referred to in Section 13, Integrating 
Meters, is that of pivots and jewels on which a com- 
prehensive report is in course of preparation. The 
remaining Sections 14 to 17 deal with subjects of a more 
general type such as safety problems, rural electrifica- 
tion and heating. This account of the work in progress, 
which is necessarily far from complete as much con- 
fidential research is not referred to, although brief is 
sufficient to indicate the extent and range of the work 
of the association. 


covers such matters as the 


report 








TURNTABLE Fire LADDER FOR SWINDON.—Messrs. 
Merryweather and Sons, Limited, Greenwich, 
S.E.10, recently delivered to the National Fire Service at 
Swindon a turntable fire-ladder mounted 
Leyland Beaver fitted with a 100-h.p. 
eylinder Diesel engine. The ladders in 
sections, capable of extension to a height of 100 ft., and 
of The operating levers for 


ladder attached to the revolving 


London, 
motor on a 
six- 
four 


chassis 


steel are 


are welded construction. 


the movements are 


portion of the turntable framing and a connection is also 


from the revolving platform to the engine 


This enables the operator to control the speeds 


provided 
throttle. 
of all movements of the ladder. 
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THE SYNCHROPHONE METHOD OF 
AUDIO-VISUAL INSTRUCTION. 


One of the most difficult problems of the present 
war has been that of instructing very large numbers of 
persons, most of them completely ignorant of technical 
matters, in the complexities of the weapons and tools 
that they are required to use. Apart from the fact 
that the supply of suitable teachers is quite inadequate 
to the numbers of persons to be trained, the differing 
mental capacities of the trainees really requires that 
they should be segregated into groups of approximately 
uniform ability to absorb instruction, if a large class is 
not to be held back by a few dull members; or, 
alternatively, that the method of instruction should be 
adapted to the capacity of the individual so that those 
who, for example, learn by eye rather than by ear 
should advance in knowledge at the same rate as those 
whose perception predominantly aural. Such 
individually adjusted tuition is impracticable when the 
numbers to be instructed run into hundreds of thousands 
and the new entrants are being enrolled in batches 
according to a time schedule which takes no account of 
their mental capacities 

What needed in such circumstances some 
method of instruction which, while affording full scope 
for control by the teacher, and opportunity to repeat 
any part of a lesson as often as may be necessary to 
drive home particularly difhcult points, will appeal to 
both eye and ear in such proportions as the needs of 
the individual trainee may require, and which can be 
reproduced in quantity so as to be applied simultane- 
ously to as many classes as may be necessary To some 
extent, these requirements are met by the use of sound 
films, which, in fact, have proved of great service in 
training beginners in fields as diverse as surgery and 
engineering ; but the sound film has certain definite 
drawbacks. Normally, it needs a darkened room, and 
possibly a fireproof projection cabinet ; and repetition, 
in order to emphasise any special point, usually involves 
repeating the whole film unless the need for emphasis 
has been realised in advance and the appropriate por- 
tion of the film has been duplicated accordingly. 
Moreover, even the most expert photographer, aided 
by the most advanced technique, cannot foresee what 
difficulties individual trainees may find in absorbing 
different portions of the instruction. What is required, 
therefore, is an extension of the advantages of the sound 
film, namely, visual presentation concurrently with an 
audible commentary or explanation, by the incorpora- 
tion of some means of repeating, ad lib., those parts in 
which difficulty is encountered; preferably without 
requiring also the continued presence of the instructor. 
These objects appear to have been attained with a 
notable degree of success by the device known as the 
Synchrophone, illustrated in Figs. 1 and 2 on this page, 
which was recently demonstrated to us. 

The Synchrophone is a British invention, developed 
by Mr. Nicholas Sandor, M.I.Mech.E., A.M.1.E.E., and 
is manufactured by Messrs. I.8.M., Limited, Panton 
House, 25, Haymarket, London, 8.W.1. It 


18 


is is 


consists 


of an electrical gramophone to reproduce the lecture, | 


and a glass-fronted frame, on the screen of which is 








The 


apparatus can be operated from any ordinary lighting 


depicted the article or process to be described. 


circuit. In the accompanying illustrations, the screen 
bears a perspective view of a milling machine, and a 
number of auxiliary illustrations showing a milling 
cutter, and the correct and incorrect methods of using 
it. The screen, which measures 3 ft. by 2 ft., is of 
plate glass and the diagrams are painted on a paper 
backing in fairly strong colours, so as to be effective in 
daylight or artificial light. The space behind the 
screen is divided into a large number of light-tight 
compartments containing small electric bulbs, auto- 
matically switched on or off in synchronism with the 
commentary, which is recorded on ordinary 12-in. 
gramophone discs, carrying approximately 44 minutes 
of speech on each side. The more complicated descrip- 
tions may require both sides of several records, but 
each frame contains sufficient illustrations for a com- 
plete lecture. In many cases, of which the milling- 
cutter frame is one, some of the illustrations remain 
invisible until they are illuminated; and as, in many 
of the lectures prepared for industrial purposes, this 
method is adopted to introduce small cartoons designed 
to emphasise particular features of the commentary, 
the smooth flow of instruction is enlivened by a quality 
of unexpectedness which can be relied upon to prevent 
the attention of an audience from wandering 

As a rule, where a description of some tool, weapon 
or apparatus is concerned, the centre of the frame is 
occupied by an assembly view, which may be either 
a shaded exterior, appropriate sections and elevations, 
or merely a diagram, or any combination of these. The 
surrounding space is filled with small detail drawings. 
As the lecture proceeds from the record, the details are 
illuminated successively ; with, perhaps, a simul- 
taneous illumination of the same part in its position 
in the complete assembly. The operation is entirely 
automatic. No description is permissible at present of 
the means by which synchronism is achieved, but, pro- 
vided the record has not been damaged by careless 
handling, it is not possible for the speech and the illus- 
trations to be “out of step.” The introduction of 
the subsidiary figures, not normally visible, has two 
distinct uses. In the first place, following the illu- 
mination of a detail which is permanently visible, the 
second image may show a different condition of the 
same detail, superimposed on the original view. For 
example, a complicated locking device may be shown 
in the permanent view as it appears in the closed 
position ; the relative location of its components may 
be difficult to visualise when the device is in the open 
position, but, with the subsidiary view superimposed 
on the primary one, this difficulty disappears. Secondly, 
the fact that the subsidiary view is not visible until 
it is illuminated avoids overcrowding the screen and 
compels the spectator to consider the parts or move- 
ments in their proper sequence. 

So far as it has been described above, the operation 
of the Synchrophone does not avoid the objection to 
the sound film, previously mentioned, that emphasis 
upon special features may involve the repetition of the 
whole lecture. This objection, however, is simply 
obviated. Should a student have failed to grasp some 
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particular detail, all that is necessary is for the operator 
(who may be the student himself, since the operation | 
is no more difficult than that of any electrical gramo- | 
phone) to disconnect the frame from the sound unit 
and to plug into it a flexible lead terminating in J 
push-button. Without using the gramophone, he can 
then run rapidly through the sequence of pictures by 
pressing the button as often as may be necessary, until | 
he reaches the one that he wishes to study or expound | 
at greater leisure. Obviously, this hand control can 
be used also to enable a lecturer, if he feels that the 


LABOUR NOTES. 


circles on the other, side of the Atlantic. 
legal working week has been, up till now, one of 40 hours, 
most firms have been working much longer hours. 
The change that has been introduced is to make over- 
time rates payable after 48 hours instead of after 
40 hours. The American International Association of 
| Machinists made that fairly clear when it received the 


Tue American decision to make the 48-hour week | 
statutory in sections of the armaments industry seems 
to be misunderstood not only on this, but also in some | 
Although the 


recorded description is too much condensed, to give 
his own amplified version, illustrating his remarks by 
switching in the lights at will. The same method can 
be used to examine a student or class, the successive | 
pictures being illuminated by the lecturer at any | 
desired ‘speed, while he puts appropriate questions. | 
Special examination records can be provided, also, | 
consisting of a series of questions, each question followed | 
by a pause long enough to enable the answer to be | 
given, and then an explanation giving the correct | 


answer. A development of this use of the Synchro- 
phone is the design of frames dealing with objects 
requiring precise identification; as, for example, in | 
aircraft-recognition training, in which the initial lecture, 
pointing out the characteristic features of, say, a| 
Hampden bomber, is followed by the illustration in| 
quick succession of a number of machines possessing one | 
or more features similar to those of the Hampden, which 
itself appears several times in the series. To the ques- 
tion, “ Is this a Hampden ?” as each is illuminated, 
the trainee has only to reply “ Yes” or “* No,” as the 
case may be; a check, visible only to the examiner, 
being provided by a small lamp, in the end of the frame, 
which lights only when the answer should be “ Yes.” 
At the demonstration accorded to us, several lectures 
were given, typical of the various uses to which the 
apparatus may be put. In one of these, the con- 
struction and method of reading an ordinary micro- 
meter was explained. The construction was first 
described by the successive illumination of the parts, | 
separately and in the assembled instrument, and then 
a series of settings was shown, the reading being stated 
orally and then, after a short pause, appearing on the | 
screen in figures. The method has proved in practice 
to be very successful in teaching the use of the micro- 
meter to entirely unskilled works personnel; this par- | 
ticular frame, indeed, should need no second exposition | 
to any trainee of average intelligence. Another frame 
was intended for the instruction of newly recruited | 
female labour in the elements of machine-shop “ Safety 
First’ principles, and dealt with such points as the 
necessity of confining the hair when working near 
moving machinery, the safe removal of swarf, the use 
of machine guards, and the protection of the hands 
against dermatitis. This subject was treated in a 
humorous manner, with a free use of the line cartoons to 
which reference has been made. Our first impression 
was that the humour was, perhaps, rather misplaced ; 
but it is, in fact, psychologically sound, for we found 
subsequently that less effort was required to recall the 
points with the humorous setting than to remember 
those without it. Apart from this aspect, there is no 
doubt that such a treatment is helpful in relieving the 
boredom that a beginner may feel in taking up some 
activity having little relation to his or her normal life. | 
It was evident that particular care had been devoted | 
to the selection of the commentators. In every case, | 
the diction was excellent. The clarity and brightness | 
of the illuminated figures, too, were arresting, definitely | 
compelling the viewer’s attention. We understand | 
that the Synchrophone has been in use by the Air | 
Ministry for some two years as an aid in war-time | 
training, and that it is now being used by the Admiralty 
and the War Office, and in training for munition work, 
to an extent which, while war conditions continue, 
makes it impracticable to consider further industrial 
or commercial developments. The openings for such 
development are considerable, however; apart from 
the fact that pictures form, to a great extent, a uni- | 
versal language, all that is required to adapt the device 
to any foreign tongue is a suitable record. The ordinary 
technical instructor—or, for that matter, commercial 
representative—can hardly be expected to have an 
idiomatic knowledge of, say, Urdu or Chinese; but a 
correct record in such a language, prepared by an expert 
in it, can be used in conjunction with the appropriate 





frame by any demonstrator. Between these two 
phases, war and peace, the Synchrophone is likely to | 


tind an added utility as a means of instructing quickly 
in more peaceful pursuits the many thousands of de- 
mobilised men and women who either had no special 
skill in any occupation before entering the Services, 
or who may find that such skill as they once possessed | 
has disappeared or been made obsolete by the technical 
developments of the war years. While it can hardly 


supersede the personal tuition and long practice that | 
make the specialist and the craftsman, even they may | 
benefit by the use of such a method in conjunction 
with the traditional processes of education. 





proposal. 


whelming majority of workers engaged in war produc- 


| tion are working 48 hours or more per week now, so 


that the abolition of the 40 hour week would, in fact 
be an empty gesture.” 


“ What these ‘ abolitionists’ really want to accom- 
plish,” Mr. Hewett continues, “is the abolition 
overtime pay for work in excess of 40 hours a week. 


In other words, they want a six-day week of 8 hours a 
day to be paid for at the straight time for each hour | 
No doubt, if they could bring this to pass | 
they would begin advocating a nine-hour—perhaps a 


worked. 


ten-hour—day.” 


The number of men and boys registered at Employ- 
ment Exchanges in Great Britain as wholly unemployed 


on January 18 (exclusive of 21,982 men who had been | 
classified by interviewing panels as unsuitable for 


ordinary industrial employment) was 58,334; those 


| registered as on short time or otherwise temporarily 


suspended from work, on the understanding that they 
were shortly to return to their former employmen*, 
numbered 1,291; and those registered as unemployed 


casual workers (being persons who normally seek their | 


livelihood in jobs of short duration).numbered 2,084. 
As compared with the position at December 14, the 
number wholly unemployed showed an increase of 
5,128, those temporarily suspended from work an 
increase of 143, and unemployed casual workers a de- 
crease of 615. 


The corresponding figures for women and girls on 
January 18 were 35,374 wholly unemployed (exclusive 
of 833 who had been classified by interviewing panels 


as unsuitable for normal full-time employment), 1,823 | 


temporarily stopped, and 111 unemployed casual 


workers. 


to another area. As compared with the position at 
December 14, the number wholly unemployed showed 
an increase of 6,637, those temporarily stopped an 


increase of 948, and unemployed casual workers a 


decrease of 48. The increase in the numbers of boys 
and girls recorded as unemployed was largely due to 
the registration of those leaving school at the end of 
the Christmas term. As was mentioned in these 
notes a week ago, the unemployment statistics com- 


| piled by the Ministry of Labour and National Service 


are, in future, to be published quarterly instead of 
monthly. The next returns will, therefore, appear in 
April. 


At a conference called by the Minister of Labour | 
and National Service in London last week, the Ship- | 


building Employers’ Federation and the Electrical 
Trades Unions agreed to the introduction of payment 
by results on electrical work in the shipbuilding and 


ship-repairing industries for the period of the war. | 


The agreement is to operate as from Monday next. 


The Journal of the Amalgamated Society of Wood- 


workers states that, at the end of the third quarter of 


1942, the membership of the organisation was 165,000, 
including 26,000 serving with the Forces. The number 
registered as unemployed was 1,020, more than half 
of them in Eire. The cash balance stood at 780,0001., 


| an inerease of 92,0001. over nine months. 


The February issue of the Transport and General | 


Workers’ Union’s Record contains a long article by 
Mr. Arthur Deakin, the acting general secretary of the 
union, in which the progress of the organisation in 
1942 is reviewed. The membership, Mr. Deakin says, 


continued to increase, and is now approaching the | 


million-and-a-quarter mark. The increase has been 
general, and nearly every trade has shown improve- 
ment. 
in the past, trade unionism has been almost non- 
existent, members have been secured and trade-union 
agreements have been negotiated. Approximately 
100,000 members are serving with the Forces and have 


Writing in the December issue of its Journal, 
| Mr. Fred. Hewett, the Editor, said :—“‘ The truth of | 
| the matter is that those who are advocating the aboli- | 
tion of the 40 hour week know full well that the over- 


of | 


Of the 35,374 wholly unemployed, 1,608 
had been classified as unable for good cause to transfer 


In many of the backward industries where, | 
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contributions,”’ provided for in the rules which enables 
them to retain their title to benefit. 


The number of women members is now, according 
to Mr. Deakin, round about 300,000. The income oj 
| the union in 1942 will again, he says, be a record for 
|a@ year. ‘* Despite all the difficulties with which we 
| have been faced,” he declares, “ our progress has been 
| maintained, and that that is recognised by the member 
| is evidenced by . . . their loyalty and confidence.” 


Mr. Tanner, the president of the Amalgamated 
Engineering Union, states in the February issue of th 
organisation’s Journal that at the conference which 
the Engineering Joint Trades Movement had with th 
Engineering and Allied Employers’ National Federa 
tion on January 5, Sir Alexander Ramsay, on behalf 
of the employers, offered (1) to transfer a portion oi 
the war bogus to the basic rate, with adjustments, if 
necessary, to piecework times and prices, so tha 
25 per cent. could be earned by a workman of averag: 
ability on the new base rate ; (2) to increase the existing 
special time workers’ bonus. The claim for restoration 
of the pre-1931 conditions, Sir Alexander argued, was 
not justified. The employers suggested that mor 
detailed discussion should take place in committee, 
and after consideration the Joint Trades Movement 
| appointed a committee of eight to examine the pro- 
posals. At a conference with representatives of the 
employers on January 14, alternative proposals wer 
submitted on behalf of the unions. The negotiations 
were adjourned in order to give the employers an 
opportunity to consider them, and it was agreed to 
| meet again on February 18 to continue the discussions 


In January, the membership of the Amalgamated 
Engineering Union increased from 714,467 to 722,012 
|The number of members in receipt of sick benefit 
increased from 5,793 to 7,369, and the number of 
superannuated members decreased from 13,064 to 

12,995. The number to whom donation benefit was 
paid decreased from 234 to 152, and the total number 
of unemployed members from 1,205 to 985. 


The executive council of the Amalgamated Engin 
eering Union convened a meeting of representatives of 
certain engineering unions to consider the situation 
arising from the recent new agreement made between 
the Transport and General Workers’ Union and the 
National Union of General and Municipal Workers, on 
the one hand, and the Engineering and Allied Em 
ployers’ National Federation on the other, on the 
extended employment of women. The meeting was 
held in London on January 20 with Mr. Tanner in the 
chair. After reviewing the matter fully, it was decided 
that the executive councils of the unions concerned 
should consider the matter with special reference to 
the principle of grading, and report their opinions to 
the acting secretary of the meeting, Mr. B. Gardner, 
an assistant general secretary of the Amalgamated 
Engineering Union. 


In the course of a reference to the conseription of 
labour in various British dependencies, the Review of 
the International Labour Office at Montreal states 
that this emergency labour conscription is regarded 
by the British Government as outside the scope of the 
Forced Labour Convention, 1930, No. 29, since in 
Article 2(d) it is provided that, for the purposes of 
the Convention, the term “forced or compulsory ”’ 
labour shall not include ** any work or service exacted 
in cases of emergency—-that is to say, in the event of 
war or of a calamity or threatened calamity, such as 
fire, flood, famine, earthquake, violent epidemic or 
epizootic diseases, invasion by animal, insect or vege- 
table pests, and, in general, any circumstance that would 
endanger the existence or the well-being of the whole 
or part of the population.” 





The scheme adopted in Kenya provides for the 
conscription of not more than 22,500 male Africans 
between the ages of 16 and 45 years. The undertakings 
declared by the Essential Undertakings Board to be 
| essential to the successful prosecution of the war, the 
defence of the Colony, or the maintenance of supplies 
and services essential to the life of the community 
comprise the production of a great variety of food- 
stuffs, including cattle, sheep and pigs; the production 
of sisal flax and rubber; brick and tile works; saw 
milling ; the supply of wood fuel for the railways anc 
| various undertakings of the Public Works Depart- 
| ment and of municipal and district councils; bacon 
|} and meat factories ; sisal products; wattle factories : 
}and flour mills. With few exceptions, these under- 


taken advantage of the “free card” or “ reduced | takings are private concerns. 
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THE FIRST GAS-TURBINE 
LOCOMOTIVE.* 


By Dr. ADot¥ Meyer. 





(Continued from page 139.) 

Tue details of operation can be best followed by the 
reader if he imagines himself accompanying the driver 
on one of his runs. (There being no need for a fireman, 
the driver is normally the only operator on the car.) 


His first duty on climbing into his locomotive in the 


morning is to start the auxiliary Diesel-driven generator, 


which serves to bring the main power unit to a speed 
such that enough air is delivered by the compressor 


to permit lighting the burner. The time lapse between 


| 

thereby bringing the train to a standstill—a safety 
measure also in use on other forms of electric loco- 
| motives. He then starts the train by gradually moving 
the control handwheel through the starting notches ; 
|the train gradually acquires full speed, the steady 
| riding of the locomotive being particularly noticeable 
|even on the relatively poor track of the branch line 
on which the train is running. The baseplate of the 
| power unit, carrying all components (combustion 
chamber, gas turbine, compressor, and generator) is 
supported on a three-point elastic suspension, like a 
modern automobile engine. The gyroscopic effect of 
the power unit, though it is hardly noticeable, may also 
| have something to do with it. On approaching a 
rising grade, for which more power is required, the 


the starting by means of the auxiliary Diesel set and | driver has only to rotate his control wheel a few notches 


the lighting of the burner is about 4 minutes. He 


16 


15, A 


14 Fig. 9. 





\, B Drivers’ cabs. 

1 Compressor. 
Combustion chamber. 
Gas turbine. 

Air preheater. 

Gearing. 

Generator. 

Fuel pump. 

Control and lubricating oil pump. 
9 Auxiliary pump. 

10 Oil cooler. 


- ww 


a om & 


x 


11 Pressure limiter. 

12 Fuel nozzle. 

13 Remote-operated ignition rod. 

14 Main control wheel with double valve and excitation 
resistor. 

15 Reversing switch with oil stop cock and removable 
key. 

16 Temperature adjuster. 

then ignites the fuel by means of an electrically-heated 


ignition element, whereupon the set, now assisted by the 
combustion, begins to accelerate more rapidly. Return- 
ing to the driving cab he now switches over the Diesel- 
driven generator from the generator of the gas turbine 
to the driving motors, and can, in this manner, shunt 
the locomotive at a speed of about 6 m.p.h. to the train 
without having to use the gas-turbine set, which, in 
the meantime, continues to accelerate automatically 
until, after a further period of 4 minutes, the normal 
light-load speed is attained. While the locomotive is 
being coupled to the train, the driver shuts down the 
auxiliary Diesel unit and switches the driving motors 
over to the main generator. Up to this moment, the 
auxiliary services have been supplied by a small storage 
battery, which also serves for starting the auxiliary 
Diesel set. It was intended at first to make this 
battery large enough to be able to serve for starting 
the gas turbine. Closer consideration led, however, to 
the abandonment of this idea, since the Diesel engine 
appeared to be more reliable for frequent starting. 

The run may now begin. The driver treads on the 
spring floor board, which, when released, interrupts 
the fuel supply and applies the compressed-air brakes, 





* Paper read at a meeting of the Institution of 
Mechanical Engineers, held in London, on Friday, 
December 18, 1942. Abridged. 


| farther ; the governing gear does the rest. 
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Lever for adjusting lower or higher no-load speed. 
Fuel control oil system. 
Speed control oil system. 
Piston for fuel nozzle. 
Speed regulator. 
Cam for varying speed from driver's cab (displaces 
sleeve of regulator 17). 
Hydraulic transmission of control impulse from 17 
to field rheostat. 
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20 
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24 Field rheostat with rotary valve. 
25 Control valve for 24. 
26 Control valve for varying rate of fuel during 


regulating process. 
Emergency governor. 
8 Safety valve. 
9 Non-return valve. 
30 Safety temperature regulator. 
31 Oil baffie. 
32 Oil pipe for fuel control system. 


et 


; The regulation of the power developed by a locomotive 

with electrical transmission, whether driven by a 
| Diesel engine or by a gas turbine, requires a co-ordina- 
tion of the power developed by the engine and that 
| delivered by the motors—or rather by the generator. 
| This is effected by regulating the field of the generator 
by means of a servo field regulator operated by the 
oil-pressure governing system, shown in somewhat 
simplified form in Fig. 9, on this page. 

The pump 9 delivers oil under pressure to the pressure 
line common to all control devices, from which, during 
starting, lubricating oil is also furnished to the bearings 
through the throttling orifice 31. During running, 
the bearing lubrication is assured by the direct-driven 
pump 8. The main control wheel 14, operated by the 
driver, regulates simultaneously, via the lines 18 and 
19, the amount of fuel delivered by the pump 7 to the 
burner 12 in the combustion chamber 2 (coritrolled 
by the servo-motor 20) and also the position of the 
speed governor sleeve 21, by means of the servo- 
operated cam 22. The speed is thereby made to vary 
with the oil pressure according to a definite law, the 
speed regulator in turn controlling the servo-field 
regulator 24 via the line 23 and hence, also, the electrical 
output. If, for instance, more power is required for 
a rising gradient the driver opens up the oil supply 
to lines 18 and 19 by rotating the control handwheel, 





| thus increasing the oil pressure in these lines. The | the set is stil] running. Such a mishap is hardly likely 








servo-motor 20 allows more fuel to pass from the 
burner into the combustion chamber; the cam sector 
22 is rotated by the rack, and alters the position of the 
governor sleeve 21, so that the latter causes the speed 
of the set to increase. Because, however, of the large 
inertia of the rotating masses of the turbine 3, the com- 
pressor 1, and the generator 6, the speed lags tem- 
porarily behind the value corresponding to the new 
governor setting. This condition is equivalent to that 
occurring upon overload, and the servo-field regulator 
is therefore influenced first by the speed governor 
in such a way as to remove load, notwithstanding that 
an increase in output is being initiated. 

This apparently wrong operation of the field regulator 
is, however, quite correct and of direct assistance to the 
achievement of the desired result, since it makes the 
entire excess of power, resulting from the reduction 
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of the electrical load and from the increase in fuel 
quantity, available for accelerating the set. The 
effects are (a) to reduce considerably the temporary 
period of increased gas temperature, and (6) to cause 
the final speed at which the compressor delivers an air 
quantity corresponding to the increased fuel quantity 
to be attained in the shortest possible time. This 
action is further assisted by a piston valve 26 coupled 
with the field regulator which, in the overload position 
causes an additional increase in the supply of fuel oil 
by increasing the pressure in the line 32. 

As a result of the events described above, the speed 
of the set soon begins to exceed the new setting of the 
governor. At this instant, the pressure begins to 
rise in the line 23 from the speed governor, causing the 
field regulator to be moved forward again until equi- 
librium is attained between the load on the generator 
and the useful output of the gas turbine. If the load 
is reduced, the same events take place in the reverse 
sequence. The lever 15 when in the “ off” position 
shuts off the governing oil supply from the driving 
cab A when, for instance, cab Bisin use. In the forward 
and reverse positions, it also serves as a reversing 
switch for the motors. The screw knob 16 enables the 
relation between the fuel oil quantity, t.e., the output 
and the speed (which is otherwise fixed by the form of 
the cam sector 22) to be adjusted when, for instance, a 
considerable change of the external temperature 
renders such an adjustment desirable. Finally, the 
lever 17 enables a similar adjustment to be made 
temporarily when, for example, during a short stop, 
it is desired to keep the light-running speed high, in 
order to reduce the time required to accelerate the set 
upon restarting and to be able to obtain a maximum 
starting torque in the shortest possible time. 

The control system also comprises a number of safety 
devices. If, for instance, the driver, instead of starting 
to give extra fuel on approaching a gradient, does not 
begin to do so until the train has started to climb 
and is losing speed, he may be tempted to make up 
for his oversight by cutting out several notches at 
once. As, however, the high inertia of the fast-rotating 
masses may possibly not enable the speed of the set, 
and hence the air quantity, to adjust itself sufficiently 
rapidly to the increased fuel quantity, an excessively 
high temperature might result which could in time 
prove harmful to the blading. A red warning lamp 
suddenly lights in front of the driver: ‘* Temperature 
too high.” If he refuses to heed this warning and 
neglects to move the control wheel back one or two 
notches, the same thermostat that lights the red lamp, 
after the temperature has risen a further 30 deg., causes 
the fuel pump to be shut down, thus protecting the 
blading from harm and causing a short, but annoying, in- 
terruption of service, as some | or 2 minutes are required 
for restarting the pump and for re-ignition, although 











to happen twice to the same driver. A further safety 
arrangement guards against overspeeding of the set 
if, because of a broken coupling or any other reason, 
the load should be suddenly removed. The inter- 
vention of the normal governing gear in reducing the 
fuel might, in such a case, come too late to prevent 


an excessive rise in speed. The overspeed governor; § 
then comes into action, releasing the oil pressure in the | Where inventions are communicated 


pipe line 29 when the speed exceeds the maximum 


spheric blow-off valve to open, overloading the com- 


pressor, and reducing the air quantity in the combustion | 


chamber to such an extent that the rising gas tempera- 
ture causes the thermostat to operate, shutting down 
the fuel pump 7 and hence also the set. 

The converse case may occur, that is, the flame may | 
suddenly extinguish (due to the presence of water in| 
the fuel oil or to some such cause) without the driver 
noticing it. Oil would then continue to flow into the 
combustion chamber without being burnt. This is | 

revented by a thermostat which receives heat only 

y radiation from the flame and which, upon extinction 
of the latter, causes it to re-ignite automatically. A 
further safety measure is provided by an oil-pressure 
relay which shuts off the fuel should the governing oil 
pressure fall below a certain minimum. 

Having reached the crest of the rise, the driver can 
now run down the other side. It would be convenient 
to be able to use here some form of power braking 
instead of the compressed-air brakes with their objec- 
tionable wear of brake blocks and of wheel tyres. 
Although the gas-turbine locomotive was not at first 
designed for power braking, this is now being arranged. 
It will be recalled that the output of the gas turbine 
at full load is 8,000 h.p. and the power taken by the 
compressor 6,000 h.p., leaving 2,000 h.p. as useful 
power. If now, while coasting downhill, the fuel oil 
supply is shut off or reduced to such an extent that the 
flame just continues to burn, and the motors are 
converted to generators by suitably exciting the fields. 
power will be delivered by the motors to the main 
generator which, operating as a motor, drives the 
turbine and compressor. By opening the blow-off 
valve, which normally is actuated only by the over- 
— governor, the greater part of the air delivered by 
the compressor escapes to atmosphere, only a small 
fraction flowing through the air heater to the combus- 
tion chamber—just sufficient, in fact, to keep the 
burner alight with a small flame, unless it is preferred 
to shut off the oil fuel completely. In this manner it is 
possible to make use of the full motor power for 
braking without employing additional apparatus. 

If the train returns over the St. Gothard from a 
run in the south, heating may be needed. Here the 
gas turbine is ideal, as it enables electrical energy to be 
supplied for heating to the extent of 25 per cent. of | 
the useful power at the wheel rim, without increasing | 
the fuel consumption. For this purpose a single-phase | 
generator, of suitable voltage and frequency for | 
delivering the heating requirements of the cars, is] 
built into the frame of the main generator. It is seen 
from Fig. 10, page 159, that, with decreasing tempera- 
ture of the inlet air, the power taken by the compressor | 
increases more slowly than that of the turbine ; hence | 
the excess of power grows to such an extent as to| 
cover fully all heating requirements, whatever the 
outside temperature. 

When the driver returns the control wheel to the 
off position, either on stopping or during a downhill 
run, he does not shut off the fuel entirely, but only 
reduces it to an amount just sufficient to keep the set 
running light, the governing gear at the same time 
automatically reducing the speed from the full-load 
value of 5,200 r.p.m. to 3,000 r.p.m. Only when the 
run is completed does the driver shut off the fuel 
completely by stopping the fuel pump. The driver's 
work is now over; but in the locomotive there is still 
a duty to be attended to, which, however, is done 
entirely automatically. It is known from experience 
with steam turbines that, as a result of the tendency of 
heat to rise, the rotor takes on a more or less pronounced 
arched form after shutting down, and that, according 
to the size and operating temperature, it may require 
up to six hours or more to straighten out. To avoid | 
this, the gas-turbine locomotive is provided with an 
electrically-operated turning device (fed from the 
battery) which during six hours rotates the spindle | 
every half hour through 180 deg. At the conclusion 
of this operation, the battery is disconnected. 


(To be continued.) 
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AERONAUTICS. 


547,403. Aircraft Power Unit. The Bristol Aeroplane 
Company, Limited, of Bristol, and A. H. R. Fedden, F. M. 
Owner, F. M. Thomas and S. W. Mansell, of Bristol. 
(4 Figs.) January 17, 1941.—-The invention employs the 
already known arrangement of two engines mounted in 
tandem longitudinally, driving two airscrews, mounted 
one on either side of the engines, through a common 
transmission gearing. The fuselage is sufficiently large | 
to accommodate within it two engines 13, 14. These are | 
mounted with the driving ends of the crankshafts adjacent 
one another and connected by a gearbox 15 from which | 
two lateral transmission shafts 16, 17 run through the 
wings to drive the airscrews. The two engines are con- 
tained in a compartment within the fuselage, and the air- 
supply for combustion and cooling derived from 
intakes 25. 26 at the leading edge of the wings. The | 
exhaust gases and the cooling air are delivered from the 
trailing edge of the wings. Each engine and each air- 
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preventing further ash moving down the shaft. The 
pile is removed at regular intervals so that clinker and 
ash can pass down periodically from the lower portion 
of the producer into the shaft and be quenched in the 
water. Since the pile is formed at the natural angle of 
repose of the ash it is of fairly constant quantity, so that 
| substantially constant amounts are removed at definite 
intervals according to the working of the producer, and 
thus the formation of large masses of clinker and the 
accumulation of clinker and ash in the lower portion 
of the combustion zone are avoided. The producer can 
therefore be maintained in constant and fairly uniform 
operation over longer periods than is usual with small 
junits. (Accepted August 24, 1942.) 
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SHIPS AND NAUTICAL APPLIANCES. 


547,330. Reversible Transmission Gear. The Parsons 
Marine Steam Turbine Company, Limited, of Walisend- 
on-Tyne, S. S. Cook and L. M. Douglas, of Wallsend-on- 
Tyne. (2 Figs.) January 20, 1941.—The transmission 
gear is applicable particularly to gas-turbine installations 
for ship propulsion purposes. In the double reduction 
gear ship's drive shown, a pinion 2 is free on its driving 
shaft a to which it is coupled by a plate clutch h. The 
driving shaft also carries the driving halves ¢ and e¢ of 
ahead and astern hydraulic turbines respectively. The 
turbine runners, j, k are mounted rigidly on a sleeve b 
which carries the pinion. The clutch embodies a bellows 
chamber 4 into which oil under pressure is forced from the 
space 5 to engage the plates of the clutch. To avoid 
friction between the two sets of plates when the clutch 
is disengaged for going astern, springs and shoes are 
mounted close to the shaft to push the plates out of 
contact with each other. A single control operates the 
clutch and the hydraulic turbines so as to ensure the 
| correct automatic sequence of operations when any change 
| is made in the drive. When the ship is to be driven at 
full power, the ahead hydraulic turbine is run up so as to 
screw can be independently clutched to the gearbox s0 | pring the two sets of clutch plates nearly to the same 
that any damaged or faulty unit can be disconnected. | speed, whereupon the clutch is engaged and thereafter 
Co-axial with each crankshaft is a bevel gear which is | 
mounted in separate bearings and can be clutched to the 
crankshaft by a splined sleeve, which engages the hub 
of the bevel wheel by helical splines the pitch being | 
arranged so that the is self-engaging when the 
engine is running, and tends to be held engaged so long as 
the engine is driving the bevel wheel. <A friction clutch 
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sleeve 


bringing the bevel wheel up to engine speed, after the 
engine has been started, so that the positive-drive sleeve 
can be easily and safely engaged. The two clutches are 
under hydraulic control. A hydraulic dog clutch is also | 
used to connect each airscrew to its lateral drive shaft. | release valve. On changing over from normal ahead 
(Accepted August 26, 1942.) | senaias to manceuvring, the ahead turbine first 
| brought into operation, then the clutch is disengaged, and 

FURNACE APPARATUS. | subsequently the drive is effected by way of the ahead 
-Ash Removal from Gas Producers. Fisher or the astern turbine as required. To break the drive in 
and Ludlow, Limited, of Birmingham, and O. J. B. | cither direction while one of the turbines is operative, 
Orwin, of Birmingham. (3 Figs.) March 28, 1941.—The | the control releases the oil from that turbine. If, how- 
producer body in which combustion takes place consists ever, the plate clutch is engaged, the ahead turbine is 
of a metal casing 11 with a refractory lining 12 and having | first filled, then the plate clutch is disengaged and subse- 
the usual tuyere 13 and gas outlet 14. In the base of | quently the turbine is emptied. The turbine used for 
this box-like body is an opening 15 similar in shape to| manceuvring ahead can be small compared with those 
the plan of the interior of the body. This opening | customarily used for normal ahead driving, the conse- 
extends completely through the lining 12 and the metal | quent lower efficiency not being very important under 
The hydraulic turbines can either 
as a short lined shaft 16 narrowing, at a shoulder which | have no speed-reduction ratio, i.e., what are usually 
supports the lining, to a lower inclined portion 19. The | termed hydraulic couplings, or they can have a speed 





the ahead turbine working circuit is drained through a 
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547,343. 


| lower end of this inclined portion of the shaft dips into reduction, and so constitute what are usually termed 


Fire Losses IN GREAT BRITAIN.—According to figures 
which have recently been made available by the Ministry 
of Information, losses due to fires in this country 
during 1942 amounted to nearly 12,500,0001. in value. | 
The loss, which was due to ordinary causes and not | 
to enemy action, shows an increase of over 30 per cent. 


compared with the pre-war average. 





an open water tank 20 accommodated beneath the pro-| hydraulic transformers. There is a loss of power in 
ducer body. The tank is of T-section, the central part | transmission by a hydraulic coupling and more in a 
into which the discharge shaft 19 projects being not much | hydraulic transformer, and hence hydraulic couplings 
larger in plan than the section of the shaft while the | are preferred, but in any case these losses are only 
upper portion is considerably wider so that variations | incurred temporarily when manceuvring, since the drive 
in water level are only slight and do not allow the end of | at all other times is through the plate clutch which has 
the shaft to be exposed under heavy suction from the! no transmission losses. (Accepted Auguat 24, 1942.) 
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THE DEVELOPMENT OF THE 
DOXFORD MARINE OIL 
ENGINE. 

By Dr. W. Ker Wirson, M.I.Mech.E. 
(Continued from page 143.) 

Tue earlier types of Doxford opposed-piston 
engine were mostly of the slow-speed type, for 
installation in single-screw ships, and therefore the 
possibility of encountering severe resonant condi- 
tions was rather remote. Nevertheless, it was 
appreciated that the production of a completely 
balanced engine would be an important design 
improvement, since it would enable engine speeds 
to be increased and structural weight to be reduced 
without fear of encountering serious vibration 
troubles caused by free forces or couples. Further- 
more, it offered a means for further improving the 
already exceptionally smooth running qualities and 
high mechanical efficiency. The means which were 
adopted to attain this object appear in retrospect to 
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of the upper-piston reciprocating parts and the 
yeopene of the upper piston equal to the product of 
the weight of the lower-piston reciprocating parts 
|and the stroke of the lower piston. In this way, 
the residual primary force at each cylinder due to 
| the reciprocating parts was eliminated, giving com- 
plete freedom from primary unbalanced forces or 


couples independently of crank sequence, cylinder | 


spacing, or the rigidity of the crankcase structure 
and its surroundings. In other words, an engine 
was produced which had dynamic as well as static 
balance. The changes are illustrated diagrammatic- 
ally in Figs. 17 and 18, on this page. The former 
shows the 1919 engine with equal strokes, similar 
pistons at top and bottom, and solid crankpins ; and 
the latter, the 1926 engine, with unequal strokes, a 
heavier skirt to the lower piston, and hollow centre 
crankpins. 

The balancing of each cylinder individually was 
found to be an excellent solution. 
primary balance is obtained by the collective effect 
of a number of cylinders, there is still the possi- 
bility of vibration being originated by the inertia 
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be fairly obvious and simple, but, at the time, much 
thought was given to the problem before a final 
solution was obtained. 

The first step was to re-design the piston assem- 
blies so that the primary inertia force of the lower- 
piston assembly balanced the primary inertia force 
of the upper-piston assembly. This was achieved 
by adopting the now familiar differential-stroke 
arrangement which, as already mentioned, was first 
used on a Doxford engine in 1915. At that time, 
however, the objections to the use of differential 
strokes on slow-speed engines were reluctance to 
provide two types of piston skirt, and the fact that, 
for a given total stroke, the over-all height of a 
differential-stroke engine is greater than that of an 
equal-stroke engine by an amount equal to the 
difference of the strokes of the upper and lower 
pistons. 

The change to differential strokes was found to 
be insufficient in itself to bring about complete 


halance because, even with the greatest practicable | four-cylinder Doxford engines built prior to 1926 | 
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| forces at the individual cylinders, which may cause 
local elastic deformations of the engine structure 
and its surroundings of sufficient magnitude to 
|expose the structure to an appreciable input of 
| destructive energy. The rotating parts of the 
| crankshaft were carefully balanced so that, for 


| these parts also, there was no residual inertia force | 


at each cylinder and therefore no pulsating force or 
couple for the engine as a whole. The problem of 
| balancing the rotating parts was simpler than in 
| the case of the reciprocating parts, because the use 


| of differential strokes produced crank-throws which | 


| were so nearly in balance that the only adjustment 
required was to bore a hole of the required size 
through the centre crankpin. 

The complete balancing problem was not yet 
solved, however, for there remained the questions 
of secondary balancing of the reciprocating parts 
and the balancing of the running gear of the engine- 
| driven scavenge pump. The crank sequehce of all 


In engines where 
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per minute of the crankshaft. With a crank 
sequence of 1-3-2-4, these secondary inertia forces 
at the individual cylinders do not cancel one another, 


| but add together to produce an unbalanced second- 


| ary inertia couple for the engine as a whole, which 
tends to rock the engine about its centre of gravity 
with a frequency equal to twice the revolutions per 
| minute of the crankshaft. 

Although the actual magnitudes of secondary 
| forces and couples are considerably smaller than 
| the magnitudes of the corresponding primary forces 
|and couples, there is usually more likelihood of the 
higher-frequency secondary impulses finding a 
point of sympathetic response or resonance in some 
part of the engine or ship structure. _ For this reason, 
the elimination of secondary effects was considered 
to be just as important as the elimination of primary 
effects. This was accomplished. in the case of the 
| Doxford engine by changing the crank sequence to 
1-3-4-2. With this sequence, the residual secondary 
forces of cylinders 1 and 4 are balanced by those of 
cylinders 2 and 3; while the secondary couple 
originated by the secondary inertia forces at 
cylinders | and 2 is balanced by the couple originated 
by the inertia forces at cylinders 3 and 4. In the 
case of the Doxford differential-stroke opposed- 
piston engine, the change from firing order 1-3-2-4 
to 1-3-4-2 did not affect primary balance, because 
primary inertia forces are balanced for each cylinder 
| individually. It should be noted, however, that 
the same change cannot be used to produce second- 
ary balance of a single-piston engine, because, with 
sequence 1-3-4-2, the primary inertia couple for the 
engine as a whole is about twice the value with 
| sequence |-3-2-4. 

| The scavenge pump of these four-cylinder Dox- 
| ford engines was driven from a separate crank-throw 
at the centre of the engine, and, in the first three 
engines to be constructed, no special arrangements 
were made for balancing the running gear of this 
pump. Due, no doubt, to the low speed (77 r.p.m.) 
at which these early engines operated, and the 
absence of any important resonant condition in the 
operating range, no noticeable vibration occurred 
in the ships in which they were installed, despite 
the presence of an appreciable unbalanced primary 
inertia force originating from the unbalanced 
rotating and reciprocating parts of the scavenge 
|pump. In 1924, however, the same design of 
scavenge pump was used in an engine with a 
| Service speed of 87 r.p.m., and in this case per- 
| ceptible vertical vibrations of the ship’s hull were 
reported. This trouble was successfully overcome 
by fitting balance weights to the scavenge-pump 
erankwebs, the weights being of sufficient size to 
eliminate the vertical force at the expense of over- 
| balance horizontally. This method of balancing 
| the moving parts of the scavenge pump was there- 
| fore adopted in all subsequent engines as a pre- 
caution against the possibility of resonance between 
the primary inertia forces of the scavenge pump 
and the fundamental vertical natural frequency of 
the hull. As a general rule, the fundamental 
horizontal natural frequency of the hull is sufficiently 
removed from the frequency of primary impulses 
to render the possibility of troublesome horizontal 
vibration extremely unlikely. 

In 1926, the operating speeds were again increased 
and several important modifications were made in 
the construction of the scavenge pump. The 
principal changes which affected the balancing 
problem were the fitting of a welded steel piston 
in place of the heavy cast-iron piston previously 
| employed ; the use of a piston trunk of aluminium 
|instead of cast iron; and the use of aluminium 
| instead of cast iron for the valve guards. The run- 
| ning gear was further lightened by using a hollow 
|instead of a solid scavenge-pump piston rod and 
| connecting rod, and by boring a hole through the 
| scavenge-pump crankpin. These changes are shown 
diagrammatically in Figs. 19 and 20, herewith. 
Incidentally, the scavenge-pump piston rings, 
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ratio of strokes, there was still a small residual | was 1-3-2-4, this being the sequence commonly used | which had caused some trouble in earlier engines, 
inertia force. This residual was eliminated by | for single-piston two-stroke cycle engines because it | were eliminated and this materially assisted in 
removing as much weight as possible from the upper | gave the smallest unbalanced primary inertia couple | reducing the weight of the piston assembly. The 


piston assembly and then adding just sufficient | for the engine as a whole. 


Now in all reciprocating 


| elimination of the piston rings made no noticeable 


weight to the lower piston assembly to produce | engines the obliquity of the connecting rods pro- | difference to the performance of the pump, which 


the desired balance. 


Thus, the desired result was|duces a pulsating inertia force at each cylinder | is perhaps not very surprising, considering that the 
finally achieved by making the product of the weight | which has a frequency equal to twice the revolutions | working pressure is only 2 Ib. per square inch gauge. 
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THE DEVELOPMENT OF THE DOXFORD MARINE OIL ENGINE. 
Fig. 23. 
















































































































































































The net result of all these changes was to reduce 


the weight of the scavenge-pump reciprocating | 


parts to half the original value. This was an 
extremely useful improvement, since it reduced the 
magnitude of the horizontal over-balance and 
enabled the somewhat large and clumsy balance 
weights, which were necessary with the original 
design, to be replaced by a much simpler pattern. 
The balanced engine was so completely successful 
that all Doxford engines built since 1926 have been 
of this type. Indeed, the improvement was so 
marked that several of the earlier equal-stroke 
engines were balanced by fitting cast-steel balance 
weights to the main and scavenge-pump crankwebs 
and by fitting a bob-weight inside the lower piston 
skirt. It was not possible to produce complete 
balance of these earlier engines in this wav, but the 
modifications did produce a useful improvement in 
their running qualities. 

A rather striking demonstration of the effective- 
ness of the balancing principles employed in the 
Doxford differential-stroke design was carried out 
on the test-bed shortly after this type of engine 
had been introduced. A balanced engine having | 
a normal rating of 2,400 brake horse-power at | 
90 r.p.m. was operated at 140 r.p.m. and 4,000) 
brake horse-power with all holding-down bolts 
removed. The engine was photographed while 
running at this speed, and, although an exposure of | 
3-5 min. was given, the definition of the stationary 
parts of the engine was absolutely sharp, without 
the slightest blurring even at the handrails on the 
topmost platforms, about 25 ft. above the floor of | 
the test-pit. The balanced engines appeared to spin 
round without any apparent effort, whereas there 
was always a certain amount of rumbling with the 
earlier engines. 

Transverse Vibration of Engine Framing.—The 
principal working load acting on the frame of the 
Doxford opposed-piston engine is torque reaction, 
which causes side thrusts at the side and centre 
crosshead guides. Since these thrusts are pulsating 
in character, there is the possibility of vibration 
from this cause, especially if a resonant condition | 
occurs in the operating range. In the first engines | 
to be constructed, the framing was given consider- 
able transverse rigidity by providing four separate | 
columns for each cylinder assembly and by making | 


the bedplate very wide. The actual value of the| component. An outline end elevation of the framing 
of the 1919 engine is given in Fig. 21, herewith. each pair of cylinders, and again no transverse cross- 


ratio height of engine to the width of bedplate was | 
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about 2-2 in these early engines. In addition,; By 1924, sufficient service experience had been 
every care was taken to ensure a strong and rigid | obtained to indicate that the engine framing pos- 
seating for supporting the engine in the ship. The | sessed more than adequate rigidity. A substantial re- 
engine columns were not provided with transverse | duction of weight was obtained, therefore, by reduc- 
cross-bracing, however, because it was considered | ing the number of main columns and by increasing 
desirable to have free access to the crankshaft in| the ratio of height of engine to width of bedplate to 
the event of any trouble occurring in this important about 2-5. The number of columns was reduced to 

| one pair at each end of the engine and a pair between 
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bracing was provided between the pairs of columns. 
\t first, the modified-framework appeared to have 
adequate rigidity but, as speeds were increased, 


noticeable transverse vibration began to appear. | 


in 1926, therefore, by which time the provision of 
absolutely free access to the crankshaft had been 
found to be an unnecessary refinement, substantial 
-ross-bracing was provided between each pair of 
columns, as shown in Fig. 22, opposite. This 


163 











| opinion that a heavy charge of fine silt might behave, | harm done by coarse silt and the benefit of fine silt 
| in respect of regime velocities and slopes, in the | is, of course, almost a universal experience, and it 
/same way as a coarser grade of silt with a smaller | may be conjectured that, broadly speaking, coarse 
|charge. The terminal velocity might be modified | silt is of a siliceous and sterile character, whereas 
| by concentration. It might be conjectured that, | fine silt tends to be argillaceous. Attrition naturally 
|even if terminal velocities are not directly affected | reduces the soft materials to smaller sizes, so that in 

by concentration, the fall of the particles, if they are |a stream, at almost any stage, a separation of the 
| close together, might cause fluid movements which coarse from the fine silt will generally give concur- 
| must affect adjacent particles and so modify their |rently a partial separation of the corresponding 











modification proved to be entirely successful. ‘Two | effective terminal velocities. Good summaries are 
later forms of cast-iron frame, embodying the | given of the work of the other research stations, and 
same principle, are illustrated in Fig. 23, which | there is an important report from the Poona Irri- 
shows a heavier design of cross-bracing, and Fig. | gation Research Division on the qualities and 
24, in which the two columns and bracing have | quantities of irrigation water. 


minerals. 

In the programme for the future, it is interesting 
to note that ‘Soil Mechanics’ is included as an 
item for study, especiaily in relation to earth dams 
and canal banks. It might be suggested that the 
technique and methods of analysis developed by 


developed into a single triangulated column. These | 
alternative methods were introduced in 1927 and 
1929, respectively. Fig. 25 shows how the welded 
steel-plate construction, first employed in 1933, has 
evolved from its cast-iron predecessors. 

Some trouble was experienced due to trans- 
verse vibration of the engines installed in a twin- 
serew vessel. In this case, the vibration was of 
the ‘tuning fork’ type, that is, the two engines 
vibrated one against the other like the two prongs 
of a tuning fork. Attempts to cure this trouble by 
connecting the top of each engine to the adjacent 
ship side by means of strong tie beams were unsuc- 
cessful, and merely resulted in broken tie-beam 
attachments. The real cure was found by connect- 
ing the tops of the two engines together by means of 
strong beams, an arrangement which effectively 
prevented the building up of the ‘ tuning-fork ” 
type of vibration. 

(T'o be continued.) 








IRRIGATION RESEARCH IN 
INDIA. 


IN ENGINEERING of April 10, 1942, on page 283, 
we reviewed the previous (1939-40) issue of the 
valuable publication in which Indian irrigation 
engineers endeavour to synthesise the results of their 
experience for the benefit of the profession. Like its 
predecessor, the 1941 report*, which we have re- 
ceived recently, is a most able piece of work the orly 
noticeable shortcoming in its 197 pages of text, 
which are copiously illustrated with plans, dia- 
grams and photographs, being the way in which 
the references to cognate matters are sometimes 


Parts IV to XVI of the report deal with specific 
matters, beginning with the subject of models and 
prototypes, on which it is observed that, while 
| there is a great measure of correspondence between 
| the two, the Board consider that the correijation is 
bea completely established, except in the case of 

two-dimensional models ; and that further data are 
required. The subject of meandering is touched 
upon only lightly; it is clear that great difficulty 
is found in determining upon what arguments the . Rape sy 
| analysis of meanders should proceed, and the matter | that upwards o per cent. is accounted for, and 
| is reserved for future ye a ay Part V deals with it is for consideration whether this fraction cannot 
| the design of channels in alluvium; most of the | be fairly accurately determined. The problem is 
papers relate to the question of shape. Lacey’s| not a simple one, as discharge and bed form are 
lelliptic form is still the subject of discussion ;| perpetually changing; on the other hand, these 
Chatley’s parabola of the nth degree, to conform to | factors can be measured, and the uniformly-dis- 
bank slopes, is not mentioned. Mr. C. C. Inglis and | charging irrigation channel, with its regular form, 
three Indian collaborators give some interesting data | does provide a criterion with which the natural 
on the rate of sand deposition, which seems to show | Stream can be compared. It is understandable that 
that the deposition, in cub. cm. per second per square | the irrigation engineer should be more concerned 
centimetre, varies as the product of the sand charge, | With the artificial canals that he controls, but, in 
in grammes per litre of water, and the terminal | many pesca even the eee either 
velocity in centimetres per second, the coefficient | natural streams, more or less regulated, or have 
being about 0-003 for A particular experiments. | degenerated from artificial canals into forms closely 
The practical application of this lies in the indica- | resembling natural streams. Proceeding from such 
tion that to report quantities of sand in movement | bases, it should be possible to determine the loss of 
| without linking it up with the grade does not give | head (other than that due to bed friction) at a 
complete information. The discussions on diver- | bend and to find how it depends on curvature and 
|gences from Lacey’s regime conditions are too| deflection, whether the successive bends of similar 
involved for consideration here. |‘ hand” involve proportionate loss of head or not, 
Part VI of the report, dealing with flow, includes | whether “reverse hand *’ greatly increases loss, 
the details of Dr. Malhotra’s study of the coefficients | What form of bend gives minimum loss, etc. Doubt- 
in the various exponential formule, previously | less, much thought has been given to this subject 
mentioned. There is a second paper on the same | already, but the available data are scanty. In the 
| discussions on meandering given in this report, 
there appears to be a tendency to regard the pro- 


Terzaghi and his followers affect the whole field of 
irrigation research. It also seems that India has 
not yet absorbed the work of Prandtl and others 
on turbulence. 

One subject that does not appear to have been 
sufficiently discussed is that of the relation between 
straight canals and natural streams with similar 
bed conditions. In a meandering river, the losses 
due to large eddies at bends and humps are such 








subject. The Board did not come to any conclu- 
sion regarding which formula was to be preferred, 





but it is clear that the differences between them are | 
not greatly in excess of the uncertainties of measure- 
|ment. In Part VII, Rai Bahadur A. N. Khosla | 
discusses the hydraulic data of torrents in boulder 
rivers and streams; a subject on which much still 
remains to be done. Part VIII deals with the accu- 
racy of discharge measurements, comparing Price, | 
Stoppani, and Amsler meters. The use of rods is 
considered by Mr. Lacey, and some useful discussion 


widely dispersed. This, however, only applies to 
the early part of the volume, and, as this part 
includes minutes of meetings, and separate reports 
of work done at the different centres, the dispersion 
would have been difficult to avoid. 

Once more, the name of Mr. Gerald Lacey figures 
most prominently, and discussions of his hypotheses 
regarding regime, channel shape, “‘ shock,’ and 


rugosity form a large part of the matter. The | ‘ eful 
subjects of models and the extent to which they | }8 recorded on the design of rods to indicate mean 


can be employed to predict the behaviour of proto- | velocity. In the next section, the design of distri- 
types, the accuracy of discharge measurements, the | butory heads is dealt with; no standard type is 
design of distributing heads and silt excluders, and | feasible, but it is hoped to develop types which will 
the silting of reservoirs are the major items of | effectively control silt distribution. Part X deals 
practical investigation, but there is also much | with falls in irrigation canals; and the following 
useful information relating to boulders, staunching, | Prt, which is of great interest, with silt excluders 
land reclamation, falls, aprons, and meandering. and ejectors. Various designs are illustrated and it 
The increasing part played by Indian nationals in | * stated that, while finality has not been reached, 

this research work is quite conspicuous. As an considerable progress has been made. ; 
example may be mentioned Dr. J. K. Malhotra’s | _ Part XII is devoted to the silting of reservoirs ; 
examination of the perennial subject of velocity | 1” 1, Mr. Inglis and his collaborators give a state- | 
formula, as a result of which he indicates that the| ment of the factors affecting this process, and | 
| Rai Bahadur Khosla makes a general study of pub- 
| lished results for various catchment areas, comparing 
the records with a reference value of 75 ft.-acres of 
‘ : silting per annum per 100 square miles of catchment 
gives a rather more uniform value of N than do the| area. The Poona Division provides valuable data 
Kutter, Manning or Lea-Lacey formule ; the varia-| of the accretion in Lake Fife. Parts XIII and/| 
tion, however, is quite small. | XIV consider, respectively, aprons in clay founda- 
The reports of the Poona Research Station on | tions, and the staunching of canals. The last two 
scour and discharges in models are of considerable | technical sections deal with land reclamation and 
interest ; as are, also, the discussions on the effect | with the distribution of water. There are some 
of a concentration of silt upon the terminal velocity |remarkable variations in the demand for water, 
a matter which is of the first importance in the | and interesting differences of opinion regarding the 
handling of thick mixtures. Lacey expressed the | manurial value of silt. It was stated in the Punjab 
* Annual Report (Technical) of the Central Board of that the silt, as applied to cotton, had ~et value = 
Irrigation, India, 1941. Simla: Government of India manure, whereas in Bengal, as applied to rice, it 
was beneficial; though it was agreed that the 
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| benefit varied according to the fineness. The 
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blem as too difficult and nebulous to be successfully 
tackled. The method of the questionnaire is, 
perhaps, not the best line of approach, since every 
river engineer has “intuitions”? on the subject, 
which are apt to appear as weighty views.in his 
replies to such a questionnaire, whereas, in fact, 
they are little better than guesses. 





MISCELLANEOUS GOODS PROHIBITION ORDER.—The 
Board of Trade have issued the Miscellaneous Goods 
(Prohibition of Manufacture and Supply) (Ne. 3) Order 
(S.R. & O. 1943, No. 149, price 1d.). It supersedes 
S.R. & O. 1942, No. 1451, which prohibited the manufac- 
ture and supply of a large range of unessential articles, 
and makes certain clarifications of the definitions of the 
controlled goods. Any licences issued under the earlier 
Order which were in force on January 31, 1943, continue 
to be valid, including not only certain licences issued 
to individual manufacturers but also the general licence 
(S.R. & O. 1942, No. 2379) relating to tin-plated steel 
spoons and forks. 

DIAMOND TOOLS ADVISORY CENTRE.—Leading British 
manufacturers of industrial diamond tools have recently 
formed the Diamond Tools Advisory Centre which will 
be open for free consultation to manufacturers interested 
in the uses and care of these tools. Diamond tools are 
playing an increasingly important pert in the war effort, 
and are likely to play an even greater part in post-war 
reconstruction. They are, for example, necessary to the 
development of the aero-engine and the plastics in- 
dustries. The founder members of the Centre are Messrs. 
A. Shaw and Son; British Precision Diamond Tools, 
Limited ; L. M. Van Moppes and Sons; Diamond Tools, 
Limited; and S. L. Van Moppes. The Centre will main- 
tain and continue research and development in the 
industry both during and after the war and ene of 
its chief functions will be to place the results of its 
members’ research work, conducted over many years, 
at the disposal of clients. The address of the Dia- 
mond Tools Advisory Centre 1, Old Burlington- 
street, London, W.1. 
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LITERATURE. 


Examination. 
fully 


of the London B.Sc. (Eng.) 
author has accomplished suc« 
out to do; 
necessary to prepare a student 

likely to occur in the External or 
Applied Electricity of the 
London. <A well-chosen set of examples is g 


‘ess 


for any 


papers University 


examination questions. 
the end of the book. 
tions are clear and terse; the 
method of presentation are appropriate to a course 


method of presentation is excellent. 
British standard nomenclature 
used throughout, with one exception ; to denote a 


heavy type prescribed in B.S.S. 42: 
needs special mention because the author sins in| 
numerous company. Twelve years have passed 
since B.S.S. 423 was published, and yet this recom- 
mendation still ignored very widely. 
authors place a dot above the letter which sym- 
bolises a vector quantity, some place a dot below it ; 

some employ square brackets, some vertical lines, 
some horizontal lines, some prefer an arrow. Others 
use one of these signs for a scalor quantity, and leave 
their vector quantities without any distinguishing 
symbol. Others, again, make no distinction at all 
between vector and scalor quantities, but hope that 
the reader will guess correctly which is meant. It 
is important that the rising generation should at last 
be made familiar with the standard notation, 
is heavy type in print, and a bar (without an arrow) 


1s 


The book under review follows the London 
syllabus more closely than most recent text-books 
designed for the same standard. It gives more 


of electrical machines and transformers, and places 
the emphasis rather more on the design side. Five 
chapters deal, respectively, 
ery, alternating-current machinery, 
induction motors and converting plant, and occupy 
about 60 per cent. of the book. The remaining four 
chapters are concerned with alternating-current 
theory, transmission and distribution, illumination, 
and measurement. Fundamental aspects of elec- 
trical and magnetic theory are not dealt with at all. 
Thus there is no discussion of work and power, 
systems of units, the magnetic circuit, the concept 
of a field, electrostatics, theory of dielectrics. Pre- 
sumably, the reason for this omission is that ques- 
tions on these subjects do not occur much in the 
London External and General Internal examinations 
in Applied Electricity, though it may be noted that 
simple questions do occur in the Intermediate 
Examination in Electricity and Magnetism. To 
mention this omission is, of course, to criticise the 
London syllabus, and not the book under review 


By PROFESSOR 8S. TIMOSHENKO. 
Macmillan and Company, 
[Price 50s. net.) 


Strength of Materials. 
Second Edition. London: 
Limited. Two volumes. 

established the 


published in 1930, it has firmly 


mechanics, but also as a lucid exponent, gifted with 
insight into the major needs and difficulties of 
students in engineering schools. It may be 
accepted, therefore, that the substance of the new 
edition is beyond reproach, and that its scope, 
embracing all the essentials of a thorough grounding 
in structural design, is already so well known as 
to need no further discussion. More usefully, with- 
in the limitations of a short notice, attention may 
be directed to the principal changes that have been | 
introduced into the first volume with a view to| 
adapting it more closely to the needs of an under- 





Suxce Timoshenko’s Strength of Materials was first | 


Tuts is a text-book for students studying for Part I 
The | 
what he set | 
the book is packed with everything | 
question | 
General Internal | 
of | 
iven at minate systems. 
the end of each chapter, and these are largely old 
Solutions are provided at 
The descriptions and explana- 
layout and general 


of lectures; the illustrations, which are all line 
drawings, are simple, instructive and are not con- 
fused with irrelevant detail. In general, the 


and notation are 


vector quantity, square brackets are used instead of 
This lapse 


Some | 


over the letter on the blackboard and in manuscript. | ® . 
| forming to the requirements of American standard 


proportionate space to the design and performance | 
| commonly used in this country. 


ipplied Electricity. By A. W. Hirst. M.Se. (Eng.), 
M.I.E.E. London and Glasgow: Blackie and Son, 
Limited. Price 15s. net 


which | 


with electrical machin- | 
transformers, | 





author’s reputation in this country, not only as a| 
leading authority in the whole field of applied | 
| book, however, goes a good deal farther than this | 


| heat-treatment is always stressed. 


| fundamentals of a highly complex subject. 
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NOTES FROM NORTH AMERICA 


HE growing importance of Mexico as a source 


| graduate course, and to the additions of theoretical | 
and experimental matter to the second volume. 

In Vol. I, the treatment of combined stresses has 
been entirely re-written, the discussions of shear, | Supplies to aid the United States war programm: 
| bending and deflection amplified, and all the more | a sa ar by > om ate eae We yr epee cor 
difficult aspects of stress analysis preceded by OE he gee tee cathe attend theta of Ted, 
attractive elementary survey of elastic tension and | ; 


The announcement of the arrangement pointed o 
ne illustrated by worked-out problems. that American Federal agencies have contracted 
lheoretical and empirical formule relating to the | purchase in Mexico large quantities of many u 
characteristic behaviour of columns are now in- | gently required strategic materials. Under the arrany 
cluded among the applications of combined loading, | ment, the United States Government, through t! 
while the use of strain-energy methods is effectively | Office of the Co-ordinator of Inter-American Affai 


will supply materials, equipment and technical ass 

ance to the National Railways of Mexic», which opera’ 
| 10,000 miles of that nation’s 14,500 miles of lin 
The United States already has given export priori 
on some rolling stock and locomotives for Mexico, b 
additional equipment is wanted, including more loc 
motives. It is expected that Mexico will be able 

supply much of the materials, including rai 
as the Mexican steel industry is being rapidly expand: 


demonstrated for dealing with statically indeter- 
Also noteworthy, as exemplify- 
| ing the scope of these introductory chapters, are 
| the applications of the principle of superposition 
|}in problems involving continuous beams, of the 
| method known Mohr’s circle for 
analysing combined and principal stresses, and of | 
| Castigliano’s theorem for calculating deflection of 


sometimes as 


steel 


| frames. Important additions to the second volume Many of Mexico's freight cars and locomotives ha 
|include an extended treatise on bending, com- been out of service for lack of repairs, but the 1 
| pression and torsion in slender and thin-sheet | h@bilitation arrangements provide ed og 
: 7 : : ; | United States of such equipment as may be agre+ 
| Structures, such as are now widely employed IN! upon. The improvement of roadbeds also is covered i 
| aircraft construction. A new chapter on plastic | the agreement. Maximino Avila Camacho. the secr: 


deformation deals with bending and torsion beyond 
| the elastic limit and provides a valuable study of 
| the practical behaviour of the material in thick 
| eylinde ‘rs subject to high internal pressure or inter- 
ference fitting. Discussions of the characteristics 
” metals undergoing creep at elevated te mperature, | 
r fatigue under cyclic stresses, have been revised 
land amplified by the inclusion of much new experi- 
|mental matter, while emphasis is given to the 
| importance of stress concentration in relation to the 
|Shape of structural components. Without being 
exhaustive in any of these aspects of design to 


tary of Communications and Public Works in Mexic 
is giving special attention to the rehabilitation of th 
railways, and contracts were recently awarded [ 

33 locomotives, 2,000 freight cars, 270 gondola car: 
200 tank cars and a number of express mail cars. Th 
contracts represent an expenditure of approximately 
78,000,000 and much of the equipment to 
be purchased in the United States. Already 1,000 new 
freight cars have been delivered, and 23 recondition: 

locomotives have been acquired at a cost of 3,900,000 
pesos, as well as 44 narrow-gauge coaches and 
205 tank cars and 30 reconditioned refrigerator cars 
Other Mexican railway developments include the incor 
poration of the seven miles of the Uruapan-Apatzinga: 


| 
| 


is 


pesos 


cars, 


which scientific engineering now, as well as in - 
' “ . 7™ line into the national system, and the reconstruction 
future, must pay critical attention, Timoshenko ar . . 

pee Rnyei et le at NF taper ew of the line between Coatzacolcos aad Salina Cruz. By 
presents an admirable summary which the specialist | ,0.oment between Mexico and Guatemala, an inter 


reader can extend by reference to the original 
sources, which are cited profusely throughout the 
text. British readers may be saved a little confusion 
by observing that the notation in this book, con- 


national railroad bridge is being completed to connect 
Ayutla, Guatemala, and Suchiate, Mexico, the southern 
terminus of the Mexico railway system. 

Not only are the Mexican National Railways to bh 
improved, but a new rail link of 240 miles is planned to 
extend the privately-owned Kansas City, Mexico and 
Oriente Railroad to the port of Topolobampo on the 
Gulf of Lower California, according to a report by 
Colonel Paulino Fuentes, an executive of the railroad 
The project covers the extension of existing lines from 
the present terminus at Creel, in the State of Chihuahua, 
to San Pedro, in the State of Sinaloa, a distance of 
160 miles. A railway of 78 miles already connects 
San Pedro with Topolobampo. In addition to the new 

. | line between Creel and San Pedro, Colonel Fuentes 
basis | ie 
reported, extensive improvements will be made over 
the entire line from Chihuahua to the Gulf of California 
The roadbed will be improved, bridges rebuilt, new 
| culverts installed and a detour of about three miles 
will be made to avoid a river crossing. Heavier rails 
will be laid and 200,000 old sleepers will be replaced. 
At Los Mochis, near the Pacific Coast, new shops and 
a roundhouse will be built. Water tanks and new sta- 
tions will be erected at many places along the line, and 
the housing accommodation for permanent employees 
will be enlarged and improved. Colonel Fuentes stated 
that the 147-mile line in the State of Sonora, from 
Fuentes Brotantes to Ponasco, on the Gulf of Lower 
California, is now in good operating condition. Plans 
are in hand to extend the route another 43 miles beyond 
the port of Penasco. 

Mexico also is building several new highways at a 
| rapid rate, and 40 miles of the 158-mile highway between 
| Hermosillo and Sahuaripa, in the State of Sonora, have 
been finished. Surfacing is being completed on an 
additional 41 miles. Hermosillo, which has a popula- 
tion of about 20,000, is situated on the road between 
Tuscon, Arizona, and Guaymas, in Mexico, and is on 
the route of the Southern Pacific Railway in Mexico. 
Since this region produces cotton, minerals, cattle, 
fruit, and grain, the new highway is expected to opea 
an extensive agricultural] and mineral region ot grea‘ 
economic importance to the east of Hermosillo. Reports 
received from other parts of Mexico indicate that the 
| present highway-building programme is advancing 
rapidly in many other districts. The route between 
| Antiguo Morelos and Guadalajara, second largest city 
is completed. Another new highway, 


symbols for mechanics of solid bodies, recently 
adopted by the American Society of Mechanical 
Engineers, differs in certain respects from that 


Dr. E. 
London : 


The Structure of Steel Simply Explained. By 
Gregory and E. N. Simons. Second Edition. 
Blackie and Son, Limited. [Price 5s. net.) 

THERMAL equilibrium diagrams constitute the 

of metallography and, in order thoroughly to under- 

stand their construction and meaning, a knowledge 
of physical chemistry is indispensable. Neverthe- 
less, these diagrams are used extensively by practical 
men; workmen in charge of reheating furnaces, for 
example, are instructed to quench a charge when 
the temperature has reached a level corresponding 
to a “‘ line’ on a diagram and many men are content | 
to continue to do this although they have no very 
clear idea of the significance of the “‘lines”’ or, 
indeed, of the diagram of which they form part. | 

Of late years, however, and especially among the 

younger men, a desire for more intimate knowledge 

regarding their work has arisen and to such men | 

Dr. Gregory’s and Mr. Simons’ little work will | 

prove invaluable. Starting from the time-honoured | 

‘water-salt ” system diagram, they explain in | 

easily understood steps, and as simply as such com- | 

plicated subjects will allow, how the iron-carbon | 
diagram is built up, the nature of the structural | 
changes which take place in molten steel as it| 
cools to room temperature, the effects of impurities, 
and the theory and practice of case-hardening. The | 


| 
| 


and engineers and users of steel generally will be 
particularly interested in the chapters on alloy | 
steels, stainless steel, mechanical testing and the | 
use of X-rays in metallurgy. The facts given, | 
although necessarily of a .somewhat superficial | of Mexico, 


nature, ure well chosen and arranged, and we are| between Guadalajara and Antiguo Moreles, via San 


t | Luis Potosi, was to be finished in 1942, and a part of 
| the road is already open for traffic. Construction on 
the Inter-American Highway south of Mexico City was 
expected to be completed as far as Oaxaca by the end 
of the year. A new highway is under constructioa 
between Queretaro and Celaya, to connect with the 


glad to note that the vital importance of correc 
The book should | 
have considerable success in the difficult task of | 
| helping non-scientific men to grasp some of the 
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Inter-American Highway, and work is proceeding on | 
the Teziutlan-Nautla Highway, which will connect with | 


the road from Puebla to Vera Cruz, on the Gulf of 
Mexico. Construction work is proceeding rapidly, also, 


m the highway from Tulancingo to Tuxpan, in the | 


Vera Cruz district. 
Expansion in Mexican facilities for the production of 
<trategic materials for the United States has resulted 


n the biggest Mexican mining boom in many years. | 
Higher prices, as well as investment of new capital, | 
have stimulated production, and the purchasing power 


of Mexican industry has increased substantially in | 
terms of United States dollars. Movements of freight 
to and from the United States by way of the Mexican 
railways are much heavier than a year ago, and are 
expected to increase substantially in 1943. The flow 
f metals and mineral ores alone in 1943 is expected to 
be several times the volume of such freight in 1941. 
Mexico, which has some of the greatest mineral resources 
in the world, expects to double during 1943 the produc- 
tion rates attained in December, 1941. Mexican mines 
are among the world’s foremost producers of silver, | 
intimony, lead, mereury, zine and graphite, and pro- | 
dugtion of copper, oil and various tropical products is 
expected to show considerable increases. 

The United States Works Projects Administration, 
which is generally known as the WPA, went out of 
existence on February 1. This during. its 
period of maximum employment, had on its payrolls | 
one out of every five American workmen. Organised | 
in 1934, the WPA throughout its existence was sub- 
jected to severe attack, both from those who opposed 
the idea of Federal public works and from those who 
considered the method of operation inefficient. Three 
years ago, the agency employed 3,335,000 people, but, 
at the beginning of December, only 350,000. Con- | 
struction constituted a major part of its programme 
and of the 14,468,000,000 dols. spent by the agency 
during its existence nearly 7,500,000,000 dols. repre- 
sented the Government’s share in financing 
9,750,000,000 dols. worth of construction. The agency | 
has improved 644,000 miles of streets and highway, 
built 2,563,000 lineal ft. of bridges; 29,000,000 ft. of 
ulverts;: 5,690 schools; 34,000 public buildings of 
other classes ; 2,669 power, water, sewage and refuse- 
disposal plants; 16,000 miles of water mains, and | 
24,000 miles of sewers. The WPA also improved | 
31,000 school buildings and 83,000 other public build- | 
ings, and, in addition to building 285 new airports, it | 
improved 415 airfields. 


agency, 


One of the United States industries suffering most 
from the shortage of skilled manpower is lumbering. 
The Lumber Survey Committee recently reported to | 
the Secretary of the Interior that the American war 
production programme necessitates the, substitution of | 
timber for steel in many new directions, and that | 
existing sawmills could produce lumber in excess of 
present war and essential civilian requirements only if | 
sufficient manpower and equipment were made avail- | 
able. The manpower deficiency is estimated at about | 
14 per cent. The estimated lumber consumption for | 
the first nine months of 1942 is about 12 per cent. | 
greater than for the corresponding period of 1941 and | 
about 15 percent. above production and imports. The 
total consumption for 1942 is expected to reach 
38-5 billion board ft. Most lumber mills must keep | 
their supplies moving, as many have no storage facilities 
and others lack the working capital to carry unsold | 
stocks ; thus, control by freezing supplies retards pro- | 
duction, and the committee recommends that this 
control should be eliminated as soon as possible. 

The United States War Department, through the | 
United States Defense Corporation, has awarded con- 
tracts to the Higgins Shipbuilding Corporation, of New 
Orleans, Louisiana, to build 1,200 Army cargo aircraft 
on a mass-production basis. Last July, because of the 
lack of steel, the Defense Plant Corporation cancelled 
contracts with the Higgins firm to construct 200 of the 
10.500-ton Liberty ships. The shipyard which was 
then under construction will now be used for building | 
the large cargo aeroplanes. The new aircraft will be 
built largely of non-strategic materials, but the capacity 
and performance data have not been disclosed. ‘Lhe 
contracts require completion of the first machire by 
next October. The award followed prolonged con- 
ferences between the Army, the Defense Plant Corpora- 
tion, and the Maritime Commission regarding the best 
method to enable the Higgins firm to use the site and 
facilities partially prepared for the shipbuilding work. 








NATIONAL CERTIFICATES AND DIPLOMAS IN MECHANI- 
CAL ENGINEERING.—The number of Ordinary National 
Certificates in Mechanical Engineering awarded in Eng- 
land and Wales during 1942 was 1,861, and the supple- 
mentary endorsements to these certificates totalled 129. 
The number of Higher National Certificates awarded | 
was 671 and there were 403 endorsements to them. In 
addition, 55 Ordinary Diplomas, 45 Higher Diplomas | 
and nine endorsements to Higher Diplomas were | 

| 


awarded. 








ENGINEERING. 


EXTRUSION BRASSES FROM 
FIRED CARTRIDGE CASES.* 


By Joun Rag, Jr. 


(Continued from page 145.) 


A vERY marked difference in colour was noticed 
between fractures of the alloys made from cartridge-case 
mixtures and those made from normal mixtures, being 
most pronounced in Alloy 1; in this case the fracture 
of mixture B was strikingly yellower than that of 
mixture A, and had a reddish tinge. The difference 
was less marked, though still pronounced, in Alloys 2 
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2 


impaired in Alloys 2 and 3, although not to such an 
extent as in Alloy 1 ; Alloy 3 will be seen to be the least 
affected of the series. As fired cartridge cases are 
usually “‘ muffled ’’* before being disposed of, cases 
in both the clean fired and the muffled condition were 
used in this series to determine whether the amount of 
antimony introduced is the same with a given per- 
centage of each. The antimony contents of mixtures B 
of Alloys | and 2 show that the amount introduced was 
identical, none of this constituent being lost in the 
muffling process. 

Three typical leaded brasses were used in this series, 
having the nominal compositions given in Table IV. 
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Chemical Composition, 











TABLE LII.—PuHysicaL PROPERTIES OF “ STRAIGHT” BRASSES. 
| , 2 
| viet | Temsite | longa- | Reduce | APH | iney | vorge- | _ cod 
Alloy Mixture am. —— = amg — Impact Hardness |Bend Test.) ability | Riveting 
me. eo pag” ag ang =e Rene oe falue, | No. Test. | Test.* 
Sq. In. Sq. In. Per Cent. | Per Cent. | yyy 
| —— | 
. - A - - 
1 A 8-28 24-32 55-0 69-2 49 | 76-3 | P | P 90F 
B 8-08 22-96 51-0 | 69-2 14 | 71-0 P P | 38 
| - 
2 A 8-40 27-56 48-0 | 64-8 | 43-3 89-7 | P | p | 63 
B 8-68 27-12 | 45-5 | 54-0 28-0 89-7 | P | P 63 
( 9-80 28-68 | 43-0 48-4 | 26-3 89-7 | P | P 64 
" } | 
3 A 9-80 32-32 21-0 21-6 42:6 | 107 | 85 deg. Pp | 33 
B 11-76 32-92 22-5 24-0 28-3 | 104 118 deg. | P | 32 
| | | | 
P = Passed. * Expressed as percentage increase in diameter of head of test-piece before cracking. (See page 145, ante.) 
+ Showing no cracks. 
TABLE IV. TABLE VII. 
} 
oS i te ee mies ee eee 
. ws ' | 
Alloy | Diameter | Copper, Lead, | Zine, F— —— Average for 
No. | of Rod,in.| per Cent per Cent. per Cent. |per Cent. Average of Six Tests on Rod made from | peo 
— " - Mixt 5B b ing. - - 
a —— : ) ixture 5B after Stamping No. 218 after 
4 # | 61-5 2-5 36-0 9 | Stamping 
5 lt 58-0 20 | 40-0 60 | - 
6 1 57-0 3-0 40-0 60 
| Length 
_——— a —— | Before testing * 0-4 in. 0-4 in. 
After 8 tons per sq. in. pressure 0-3986 in. 0-3985 in. 
TABLE V.—Chemical Composition of Leaded Brasses. | After 55 tons per sq. in. pressure 0-297 in. 0-285- 
; . | 0-290 in. 
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Muffied | 






























































. “ ver Cent. . P 
Alloy Mix- Cases | _ I __.. | TABLE VIII.—Chemical Composition of Naval Brass 
No. ture Used, | | | | (Alloy No. 7) 
No per Cent.) Cu Sn, Pb Fe. | Sb. z enttlad 
| | j 
ri tee wes er ee ee st | Clean | 
4 A nil 61:9 | 0-07 | 2-42 | 0-21 | 0-006] yyix. | _ Fired Chemical Composition, per Cent.* 
B 60 61-5 | 0-01 | 2-68 | 0-14 | 0-018| ture |C4rtridge 
‘ 85 60-9 | 0-06 | 2-59 | 0-14 | 0-021] No, | Cases = ~ 
= % | — . | . | . 
; At nil 57-8 | 0-19 | 1-99 | 0-13 | 0-005 | jperCent.; Cu. | Sn. Pb. Fe. | Sb 
b 30 58-1 | O-11 | 1-99 | 0-11 | 0-009) | | 
c 60 58-2 | 0-05 | 1-64 | 0-13 | 0-012) l j * 
: os . “ : | a | mi 62-4 | 1-03 | 0-26 0-14 | 0-0075 
6 A nil 56-9 | 0-16 2 51 0-28 | 0 008 | B | 30 62-1 1-00 0-26 0-10 0-016 
Bb 30 57-0 | 0-10 | 3-03 | 0-21 | 0-008 Cc | 60 61-9 1-03 0-12 0-07 0-020 
| ! 
aan. a 
* Ni, 0-04 per cent. ; all other specimens, Ni trace. | * Ni trace in all specimens. 
TABLE VI.—PuHYSICAL PROPERTIES OF LEADED BRASSES. 
, : Average | 
| Yield Tensile Elonga- Reduc- . . 
Alloy Mixture Point, Strength, | tion on tion of Izod Brinell | . Forge- Cold 
~ - on 4 Pot ei Impact | Hardness |Bend Test.) ability Riveting 
No. No. Tons per Tons per 2 in., Area, Val | N a _ 
Sq. In. Sq. In. | Per Cent. | Per Cent. ——_ | on Test. Test. 
| | Ft.- Lb. | 
a | | ! 
4 A 8-00 55-5 50-8 19-6 | 72-4 | P F 55 
B 8-20 | 50-0 50-8 16-3 72-4 P F 39 
c 8-28 | 46-0 50-0 | 13-3 4-3 | »P F 44 
5 A 11-30 38:0 | 43-3 18-3 | 92-3 | 168 deg a ere 
B 10-48 | 40-0 42-0 | 14-3 92-3 164 deg P 
Cc 9-88 39-5 | 40-8 10-8 92-3 | 143 deg P - 
7 ——E = andl suasiatindied ——— = | — —E EE 
6 A 10-80 | 29-50 | 32-0 31-0 | 19-6 | 22-3 | 180deg P . 
B | 10-28 28-84 34-0 37-6 17-0 | 9-3 65 deg P ai 
| 
P Passed. F Failed. 
TABLE IX.—PuHYSICAL PROPERTIES OF NAVAL BRASS (ALLOY NO. 7). 
= a ae | ‘Tensite | xlonga- | Reduc- | Average | | 
Mixture Point, | Strength, | tion on tion of cee | eee, | eet tee | 
No. Tons per | Tons per | 2in., Area, Value _—" ea Test. on aa 
Sq. In. Sq. In. | per Cent. per Cent. Ft.- ib “iS i ae 
Sirus DD a seamacl | | 
A 10-68 26-00 | 39-0 46-6 | 23-3 | 89-7 | P P 52 
B 10-48 26-00 39-0 | 50-0 24°3 89°7 180 deg. P 66 
c 10-32 | 27-32 39-0 | 47-6 25-0 92-3 180 deg. P 47 
| | 











and 3, the colour being deeper with the cartridge-case | Of these, Alloy 4 is the American type of high-speed 


mixtures. 


the tensile | 


most marked effect in the case of Alloy 1: 


strength and elongation are slightly reduced and the 


It will be seen from the figures given in| turning and screwing rod, while Alloy 6 is the type 
| Table III that the cartridge-case additions have the | generally used in this country, conforming to B.S.I. 
Specification No. 249. 
forging alloy covered by B.S.I. Specification No. 218. 


Alloy 5 is the stamping and 


Izod impact value and cold-riveting properties eon- |The chemical compositions of these alloys, made with 


siderably so. These latter properties are also markedly | and without the use of cartridge cases, are shown in 











|Table V, and the physical properties are given in 
* Paper entitled ‘‘ The Use of Fired Small-Arms Cart-| Table VI. 


There was again a difference in colour 


ridge Cases in the Production of Some Alpha-Beta | between the fractures of mixtures containing cartridge 


Extrusion Brasses : 
Physical Properties of the Extruded Rods,”’ submitted 
to the Institute of Metals, London, for written discussion. 
Abridged. 


1 


Indications of the Effects on the | — 





* By holding at 500 deg. to 600 deg. C. for about 
0 minutes to eliminate danger from any unexploded 


cases. 
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cases and those without, but it was not so pronounced 
ss in the previous series; in this case the fractures of 
the antimony-containing alloy were darker than normal, 
vnd in a side-by-side comparison could be picked out 
by five persons out of six. 

Among the physical tests, except in the case of the 
higher-copper alloy, in which the elongation is slightly 
reduced, the main impairment of properties is in the 
Izod and bend tests, and, in the case of Alloy 4, in the 
cold-riveting test. In this series, the Izod tests showed 
some inconsistency, although check tests on the same 
bar usually gave consistent results; tests from two 
similar mixtures of Alloy 5 which were made up, gave 
average Izod values of 16-6 ft.-lb. and 19-6 ft.-lb., 
respectively, the latter value being for the cartridge- 
case mixture; the copper and lead content of these 
two mixtures varied by only 0-4 per cent. and 0-18 per 
cent., respectively, while the impurities were similar. 
Izod re-tests on these latter mixtures, however, gave 
results of 20-6 ft.-Ib. in each case, the samples being 
taken from a point about 4 ft. farther along the bar 
than the original test-pieces. The forgeability is not 
impaired in any way, the normal and the cartridge-case 
mixtures of Alloys 5 and 6 forging equally well. Test- 
pieces of all mixtures of Alloy 4 failed this test, the 
amount of cracking being similar in each case. This 
alloy requires a higher forging temperature than Alloy 5, 
and has poor forging properties owing to the direct 
beta to alpha transformation which takes place at this 
composition. 

Since, at the present time, large quantities of rods 
of Alloy 5 are used in the production of fuses, and are 
required to pass a compression test, it was decided to 
send a bar of Alloy 5B (30 per cent. cases) to a manu- 
facturer of such parts for test and report. The report 
received was as follows: “ Stamping satisfactory, 
machining very good ; test results as follows 
sll satisfactory, (a), (6), and (c)."” The requirements of 
were :—(a) Permanent depression after a 
load of 8 tons per square inch not to be greater than 
1 per cent. (5) Minimum depression without serious 
eracking—25 per cent. (c) Minimum crushing load per 
square inch—55 tons. The results are given in 
Table VII, page 165. All test-pieces were overloaded 
to 60 tons per square inch without cracking, and there- 
fore met the specification with a safety margin. 

The Admiralty composition for naval brass, con- 
forming to B.S.I. Specification No. 251-1940, was used in 
. further series of tests, the nominal composition being 
copper, zine, tin 62:37:1. Bars were extruded to 
1 in. diameter and were of approximately 90 per cent. 
alpha structure. The actual compositions and the 


these tests 


physical properties are given in Tables VIII and IX, | 


page 165. As will be seen, the antimony here has had 
practically no detrimental effect, the only property 
wffected in any way being bending, and this to only 
» very slight extent. This was the only alloy of those 
investigated that showed no difference in the colour of 
the fractures between the mixtures. 

(To be continued.) 








MINERAL RESOURCES OF BRAZIL, 
CHILE AND VENEZUELA. 


ARTICLES which appeared in a recent issue of the 
American periodical, Engineering and Mining Journal, 
contain a good deal of information on the mineral 
wealth of Brazil, Chile and Venezuela. With regard 
to Brazil, Mr. E. A. Teixeira writes that the deposits of 
high-grade iron ore ia the State of Minas Geraes alone 
estimated to total 1,500 million tons. Smelting 
operations, however, have not been on a very extensive 
scale, in 1939, only 160,000 tons of pig iron and 
about 100,000 tons of steel were produced. Manganese 
ores have been located in three states ; all the deposits, 
however, are some distance from the coast. The most 
important manganese mine is that at Morro da Mina, 
in Minas Geraes, which produces some 20,000 tons of 
ore, containing 46 per cent. of manganese and 7 per 
cent. of iron, per month. The nickel ore, zarnierite, is 
found in the States of Goyaz and Minas Geraes, but 
much of the mineral is in places difficult of access. The 
article on Chile is by Mr. F. Benitez, who states that 
copper, iron and manganese ores are mined in consider- 
able quantities in addition to coal and sodium nitrate. 
Many of the iron-ore deposits are less than 20 miles 
from the coast and the best known of these is near the 
Port of Coquimbo. This particular ore contains 60 per 
cent. of iron, 0-05 per cent. of phosphorus and 7-5 per 
cent. of silica. The author of the article on the mineral 
resources of Venezuela, Mr. N. B. Knox, states that the 
principal minerals undergoing development, apart from 
gold, are iron ore, asbestos and magnesite, while mer- 
cury and chromite are also worked to some extent. 
The deposits of iron ore in the Imataca Range are 
stated to be immense, the El Pao bed, alone, containing 
some 60,000,000 tons, assaying 65 per cent. of iron. 
Wharves and harbour facilities are being built at Palua, 
on the Orinoco, some 30 miles from El Pao and a rail- 
way from the mine to Palua is projected. 


are 
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FI 
TO RAILWAY WAGON 
AXLEBOXES. 


THE examples of fractured cast-iron railway wagon 


REPAIRS 


| axleboxes, which have been repaired by welding and are 


shown in Figs. 1 and 2, serve to illustrate one of the 
many steps taken by the London Midland and Scottish 
Railway Company to conserve labour, and, to a lesser 
extent, material, undert war-time conditions. Normally, 
many thousands of new cast-iron axleboxes are re- 
quired every year, and their production would present 
no difficulty under ordinary conditions. Now, how- 
ever, it is desirable to make no greater demands on 
the foundry than can be avoided, and Mr. C. E. Fair- 
burn, acting chief mechanical engineer of the London 
Midland and Scottish Railway, therefore examined the 
possibility of repairing broken axleboxes by welding, 
the numbers of such damaged boxes being considerably 
greater now than in peace-time owing to the necessity 
for operating shunting yards during the black-out 
and to a more intensive use of the wagon stock. It 
was found that many of the axleboxes could be re- 
paired and for the past few months an average of 350 
boxes per week have been made serviceable again, the 
broken boxes being prepared for welding at one factory 
and then circulated to others for the actual welding. 
The broken boxes are sent to the main factory nearest 
the point at which breakage occurred, where they are 


|examined by an inspector, who decides on the practic- 


ability of the repair and passes those which can be 
made good to the most convenient welding shop to be 
dealt with in accordance with standards laid down. 

Two different types of axlebox are dealt with. 
The divided type, shown in Fig. 1, is that which has 
been in general use by private owners of wagons and 
railway companies since the grouping of the latter in 
1923. The solid type, shown in Fig. 2, was used, both 
by railway companies and private owners, prior to the 
grouping, and still exists, of course, in large numbers. 
The view on the left in Fig. 1 shows a broken box as 
received. It will be noticed that parts of both the 
inner and outer walls of the groove on the jointing face 
at the top are missing, as well as part of the inner wall 
at the bottom on the left and one of the lugs on the 
right. The central view in Fig. 1 shows the steel 
replave parts that have been prepared, this work being 
done by a fitter who, in addition, makes the box 
generally ready for the welders. 
shows a completed repair. 

The three views in Fig. 2, of a solid type box, are 
arranged in the same way; that is, a broken box is 


~> 


The right-hand view | 


a. 


seen on the left, the same box with replace parts ready 
for welding in the centre, and the completed repair o 
the right. The damage apparent in the left-hand vie 
is typical of the fracture which frequently occurs in 
the solid axlebox, the back face of the box being broken 
off. This face is the one adjacent to the wheel, the 
box being formed at this point with two webs clox 
together, the space between the webs holding a du: 
shield to seal the bearing. The other side of the box 
apparently open in all three views, is sealed by a r 
movable cover. The missing piece of the back fa 
is in the middle view, as being replaced by a 
steel plate cut to the desired contour The two rod 
lying against the box form distance pieces, their dia 
meter being equal to the width of the dust shield 


seen 


space. The effectiveness of the repair can be judged 
from the right-hand view. Electrodes suitable for 
welding cast iron with either alternating-current or 


direct-current machines are employed and before weld 
ing is commenced the axleboxes are thoroughly cleaned 
in a solution of caustic soda to remove dirt and oil 








Morex “ 4-6" HIGH-SPEED STEEI In a 
dum recently issued by the High-Speed steel Association 
it is announced that the makers of high-speed steel ar: 
manufacture the “* 6-6" of molyb 
which has hitherto been one of 


m-moran 


ceasing to quality 
denum high-speed steel 
the substitute steels brought in to replace the 18 per cent 
tungsten material. In its place the 1-6 °° quality 
to be made, it being stated that this has itself 
to be the most efficient of the molybdenum high-speed 


shown 


steels. Messrs. Darwins, Limited, Sheffield, inform u-« 
that the ‘* 4-6”"’ quality is identical with their Morex 
high-speed steel which was developed some time ago 


British Patent 534,304 
it became essential to concentrat« 


and is covered by Immediately 


on molybdenum hig! 


speed steels, Messrs. Darwins placed the patent at th 
disposal of the Miniftry of Supply and, we are informed 
that this has been gratefully acknowledged by th: 


Ministry. No royalties are to be payable during th: 
war period in respect of the manufacture, sale and us« 
of 4-6 steel to meet Government requirements. More 
Messrs. Darwins are placing their accumulated 
information regarding the forging, fabrication and heat 
treatment of this type of steel freely at the disposal of 
| any user, whether the steel be of their manufacture o1 
not. Copies of their publication No. 132, on Morex stee!, 
which was reviewed on page 168 of our issue of August 28 
| 1942, may be obtained on application to the firm. subject 
| to the provisions of the Paper Control Orders. 
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TRANSFORMER WINDINGS. 


LANCASHIRE, 

















** STRESS-CONTROL”’ TRANS- 
FORMER WINDINGS. 


Ir is well knownthat high-voltage surges arising on 


transmission lines through lightning discharges, or 
other disturbances, set up serious stresses in trans- 
former windings. These sometimes lead to failures 


which, in general, are due to local stress concentrations 
in certain parts of the winding. Operating experience 


has indicated the relatively weak points in normal | 


windings, but the obvious expedient of reinforcing the 
insulation at these points has not always eliminated 
breakdown and cases have occurred in which this local 
reinforcement has resulted in failure of the adjacent 
ordinary insulation. It is possible to distribute a 
surge voltage more uniformly throughout the windings 
by means of suitably disposed electrostatic shields, but 
uniform voltage distribution is not the essential require- 
ment for the solution of the problem. What is neces- 
sary, is uniform voltage gradient or stress. It is not 
essential that the voltages between turns and coils 
should be equal throughout the winding, as long as the 
insulation is in proportion and is appropriately increased 
at those places where the maximum voltages are rela- 
tively high. The voltage distribution is largely deter, 
mined by the insulation between turns and coils, this 
same insulation also determining the electric strength. 

Messrs. Ferranti, Limited, Hollinwood, Lancashire, 
who have given much attention to this matter, have 
introduced a type of winding to which they have given 
the name * stress-control.”’ In this. the voltage distri- 
bution is co-ordinated with the electric strength, so that 
the surge coil and turn voltages, while not necessarily 





uniform throughout the winding, are in proportion to | 
the insulation strength at every point, and result in | 


substantially uniform stresses. 
insulation, actually providing the electrical strength, 
to contro] the corresponding electrical stresses that has 
given rise to the term “ stress control.” 
embodying this type of winding have recently been 
built and put into service. A 20,000-kV A, 66,000-volt 
unit of this class is illustrated in Fig. 1, on this page. 
In general construction the transformer follows usual 
practice, the mechanical and thermal characteristics 
being unchanged. 

Comparative surge-stress distributions in an ordinary 
transformer and one with stress-control winding are 
shown in Figs. 2 and 3, respectively; the ordinates 
represent the relative voltage gradient between coils 
and turns. The figures were obtained from cathode. 


It is the use of the | 


Transformers | 


Fig.2. 
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HIGH-TENSILE STEELS FOR 
LIGHT-WEIGHT CONSTRUCTION. 


Low-aLLoy high-tensile structural steels produced 


ray oscillograph measurements on a 5,000-kVA_ three- | 
phase 33-kV transformer with a 0-2/40 microsecond | 
surge. This expression it may be noted, is in accor- 


dance with definitions given in B.S.S. No. 923-1940 ; the | ‘tw basis i ‘ 
; . . : ~ , basis in the open-hearth furnace have 
first figure is, roughly, the duration of the wave front, }on a quantity basis © ope 


the second being the time to reach bare value on the tail | made rapid headw ay in recent yeah ee ~~ 
of the wave. Full scale surge tests have also been | tages being that their cost is rele pion A pal ithout 
carried out on a 60,000-kV A, 132,000-volt, three-phase | usually oe 4 the oe i cabeaned ‘ 
transformer. Surges of standard wave shape and of | sata ty ons Font The neers urpose of 
amplitudes up to 915 kV were applied, the high-tension | Seame otitis th Ue sa 60 veduee thé weight of 
bushing protective gaps being removed forthe purpose. |e ea a oe: : , 
Duleonnabiie, in it a. to simulate flashover ouniiiens eae pane ss a ecadhine and 
in service and to subject the transformer to a chopped | scam Geathdaadl 0 s by the United States Steel 
surge, the standard protective gap of 24 in. was fitted. | ) ~~"? , — es ' : 
Fig. 4 shows a a being chopped by this gap at 4-2 | Export — mr oes —_- gr Pag come 
micro-seconds. The transformer successfully withstood oe ge low-alloy Pr United Srehen er Gee. 
all these tests. A surge amplitude of 915 kV is much | *@@TY USS. Cor-Te . ree eet = hosphorus- 
above the standard surge strength of 645 kV specified om nseyeesaiee gsr Se pin 7 P - - 
for this class of transformer in the latest A.I.E.E. silicon steel, which ee Senne ~ "The 
specifications, and U 8.5. Man-Ten, ii ton ot theme cae — _ ~ 
Stress-contro] design is stated to, give from two to five | — ye ser “em ~ memati yap a ~ 
times more protection against lightning surges than the | ante 5 (ware Gay one Bg th : 
normal design at but little extra cost, and although 
Messrs. Ferranti are not prepared to claim that stress 
control windings are lightning-proof, the large increase 


TABLE I.—Chemical Composition Limits of U.S.S. 
Cor-Ten and Man-Ten. 





Cor-Ten. 


in surge strength obtained greatly reduces the risk of | Element. Man-Ten 
failure even under the most severe operating conditions.| 2.0. =F Pet, ae > 
A wide series of tests has been carried out in addition mesiens mene 
to those specifically mentioned above. These have | ¢ yon 0-12 0-30 and 0-25 
included full-scale check tests on windings of all types | Manganese 0-10-0-50 1 10-1 60 
and surge tests to destruction on transformers varying — — oo 

- , . , o° Sulphu i H 
from 25 kVA at 11,000 volts to 60,000 kVA at 132,000 | Silinon 0-35-1-00 0-20 
volts. Copper age 0-30-0-50 0-20 

| Chromium .. 0-50-1-50 - 
Nickel 0-55* — 

















Cast Iron FoR GLASS MovuLps.—lIn a report on the * Optional, depending on application. 
susceptibility of cast iron to cracking when used for glass | 
moulds, recently presented before the American Ceramic 
Society, Messrs. W. H. Bruckner and H. Czyzewski | containing a maximum of 0-30 per cent. carbon and the 
describe an accelerated cracking tool. In this ’® cylinder | other a maximum of 0-25 per cent. of is element. 
of cast iron, 2 in. in diameter and 2 in. long, is heated to | The yield point of ¢ or-Ten is given as 22 tons per 
593 deg. C. and quenched in water, the treatment being | square inch, its ultimate stress value as 31 tons per 
repeated until failure occurs. Sand-cast irons were | square inch, and its minimum elongation, on 2 in., as 22 
found to be more resistant to cracking than chill-cast | per cent. For both grades of Man-Ten the yield point 
material of the same compositions. Chill casting, how- | is given as 22 tons per square inch, the ultimate tensile 
ever, is desirable for producing moulds of high polish, and strength as 33} tons per square inch, and the minimum 
it was ascertained that chill-cast irons containing small | elongation as 20 per cent., on 2 in. 
amounts of nickel, chromium and molybdenum had a| We are informed that the new steels have been used 
better resistance to cracking than unalloyed materials. | to a considerable extent in the manufacture of railway 





taken as the maximum allowable of the particular 
element). Two types of Man-Ten are available, one 
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rolling stock. Thus coaches on the Southern Pacific 
Railroad, built of Cor-Ten, weigh 30 per cent. less than 
the stock they have replaced and this, it is stated, has 
been the principal factor in shortening the time taken 
for the journey between Los Angeles and San Fran- 
cisco from 11 hours to 9} hours. Similarly, coaches ot 
the Milwaukee Railroad, made of the same steel, have 
replaced light-weight welded units, constructed of 
carbon steel, with a further reduction of 17 per cent. 
in weight. The main saving has been obtained in the 
body structure, the weight of this being reduced from 
32 tons to 25 tons. A train of nine of the new coaches 
is now hauled by the same locomotive at an identical 
speed and with the same consumption of fuel as seven 
of the coaches previously employed. It is stated that 
a total of over 1,600 coaches made of the new 
sre now in service in the United States. 

From an economic point of view, however, goods 
wagons are more important than passenger coaches, 
und an all-welded box freight car built of Cor-Ten 
steel is lighter by 5 tons than the Association of Ame- 
rican Railroads’ standard car, which is itself of efficient, 
highly-developed design. The Engineering Research 
Division of the Association of American Railroads 
have conducted collision-impact tests on cars of these 
two types loaded to full capacity, so that each of them 
weighed 75 tons. These tests showed that the new car, 
in spite of its lighter weight and of the 5 tons additional 
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Robert Archibald Evans, Wolverhampton ; | 
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loading, withstood higher speeds in impact without 
distortion of the members 
standard As a result of these and 
the new steels have been incorporated in the design of 
some 40,000 freight cars now in service in the United 
States. In addition to railway applications, Cor-Ten 
und Man-Ten steels have been used with advantage in 
oil tank ships and mining and quarrying equipment, 
und for such structures as cranes and river flood-control 


car 


uat 


es and locks. 








ANNUALS AND REFERENCE BOOKS. 


Kew pes Engineer's Year-Book,. 1943.—The 49th 
edition of * Kempe” appears to have suffered remark 
ably little, if at all, from the difficulties of war-time 
publishing, and, apart from the fact that the price is 
40s. net, as against the 35s. of last year. there is no 


obvious trace of the problems that are involved in 
maintaining up-to-date a publication of 2,800 pages, 
covering the essentials (to quote the title-page) of 

civil, mechanical, electrical, marine, gas, aero, mine 
and metallurgical engineering.’ The practice of recent 
vears, in revising the work, has been to undertake a 
major revision at five-yearly intervals and, in the case 
of the intermediate issues, to subject the text to what 
may called ‘top overhaul.” The last heavy 
revision took place a year ago, so that the changes in 
the present volume are not extensive; but mention 
should be made of the section on * Fire Extinction and 
Prevention,” which has been rewritten and amplified 
by Mr. Hubert B. Graham, M.I.Mech.E., president of 
the Fire Extinguisher Trades Association. The Year- 
book, which is edited by Mr. Loughnan Pendred, C.B.E., 
editor of The Engineer, is published by Messrs. Morgan 
Brothers (Publishers), Limited, at 28, Essex-street, 
Strand, London, W.C.2. 

Whitaker's Almanack, 1943. 
have made above, regarding Kempe’s Engineers’ Year- 
Book—namely, that it shows singularly little the effect 
of war-time publishing difficulties—applies with at 


be a 


than was the case with the 
other tests 


Mazurkiewicz, B.Sc. (Leeds), East Molesey, Surrey ; | 


Sheffield ; James Couzens Panton, 
Alexander Roy Pittendrigh, Aston- 
Rees, B.Sc. (Wales), 
Charles Richards, B.Sc. 
Edwin Shaw, B.Sc. Tech. 
Ronald Alfred Smith, 
B.Sc. (Shanghai), Glas- 
Alfred Edward Norman Weeks, B.Sc. (Eng.) 
(Lond.), Keston, Kent; Derek James Whitehead 
Fleetwood ; James Robbie Whyte, Dundee. 


Richard Moffatt. 
London, S.W.14 ; 
on-Trent, Derby; Isaac Owen 
Swansea; Colin Warneford 
(Wales), Pontyclun, Glam. ; 
(Manch.), Middleton, Lanes. ; 
Ashford, Middx.; Wai Szeto, 


gow ;: 


Student to Associate Member.—George Edward 
Ackerley, B.Se. (Eng.) (Lond.), London, 8S.W.11; 
Albert Thomas Davies, Watford ; Dermot John Dunn, 
B.A.I. (Dublin), Dublin; Robert Hesledon Foster, 
Auckland, N.Z.; Bernard Charles Harman, Birming- 
ham; James Hollingshead, B.Se. (Eng.) (Lond.), 
Olney, Bucks.; James Lohoar, Jun., Ayr; Charles 
Alexander Macdonald, Leatherhead, Surrey ; George 
Bruce Marriott, M.Se. (Eng.) (Lond.), Holmrook, 
Cumberland; Habaraduwa Kudabokola Melson, Lon- 
don. N.W.1; William Elliot Smith, B.Sc. (Eng.) 


(Lond.), Saxmundham, Suffolk ; Stanley Tyson, B.Eng. 
(Sheffield), York; Archibald Walker, London, N.W.3; 
Ian Wans, Waddington, Lincoln. 


INSTITUTION OF STRUCTURAL ENGINEERS. 

Member.—Llewellyn John 
Anne’s, Lancs. 

Associate Member to Member. 
| Bournemouth. 

Associate Member. Major James Clifford Garnett, 
R.E., London; Haripada Ray, Calcutta; Reuben 
Simon Reuben, Bombay; Pran Nath Singh, Lahore ; 
Kartar Singh Sohal, Quetta. 


Prosser, Lytham St. 


James Herbert Wood, 


The comment that we | 








least equal force to Whitaker's Almanack. which has | 


now reached its 75th annual volume. In one respect, 
however, the war has introduced an editorial problem 
in that the space devoted to Government and public 
Offices, in spite of the utmost compression, now extends 
to 101 pages—not far short of 10 per cent. of the 
contents. Whatever sacrifices may have been necessary 
to accommodate this expansion, however, it is satis- 


factory to note that no misplaced economy has been | 


practised in connection with the index, containing more 


than 30,000 entries, and that it has still been found | 
possible to retain the larger and clearer type, the | 


introduction of which, a few years ago, made it so much 
easier to consult than was formerly the case. The 
publishers, Messrs. J. Whitaker and Limited, 
whose address is now 13, Bedford-square, London, 
W.C.1, state that the 1943 Whitaker is available in 
three editions, at the following prices: the leather- 
bound library edition, with 14 coloured maps, at 21s. 
net; the complete edition, cloth-bound, at 10s. net ; 
and the shorter edition, in paper covers, and containing 
only the first 704 of the 1,040 pages comprising the full 
book, at 6s. net. 


Sons, 





GUNNERS Suips.—It 


Norwegian 


IN NORWEGIAN MERCHANT 


recently been announced that 1,200 


Navy These | 
men have been posted as gunners in Norwegian merchant 


Royal Norwegian since its establishment. 


ships. 


has | 
naval | 
ratings have been trained at the Gunnery Schoo! of the | 
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PERSONAL. 


The War Office has announced that, in response to 


request from the Lord President of the Council, it ha 
agreed that Sir CHARLES Darwin, F.R.S., Scientific 
Adviser to the Army Council, shall return to his dutie- 


Laboratory 
Adviser by 


as Director 
March 1. 


of the National Physical 
He is to be succeeded as Scientific 


or 


Proressor C. D. Evie, F.R.S., who has been serving 
|} as Deputy Scientific Adviser. 
| Mr. A. Nicnots Moore, M.I.E.E., M.1.Mech.E 


| Borough Electrical Engineer, Newport Corporation Ele: 
tric Supply. has been appointed chairman of the recentl) 
inaugurated South-West England and South-Wale- 
Centre of the Incorporated Municipal Electrical Associa 
tion. 

Mr. L. V. KeENwarp has relinquished his position a- 
Director of the Rubber-Products Group of the Dunlop 
Rubber Company, Limited. He has served the Company 
for 35 years. 


CorNnercrort, Limitrep, have formed a new 
styled CORNERCROFT (PLASTICS 
purpose being to combine the business of 
allied industry of 


MESSRS. 
subsidiary 
LIMITED, its 
precision engineering with the closely 


company 


plastics. 
Mr. H. W. F. Botckow has retired from the board of 
the North-Eastern Electric Supply Company, Limited 


Carliol House, Newcastle-upon-Tyne. 


Mr. J. D. Grorriras has been elected chairman of th« 
] 
Birmingham Branch of the Association of Supervising 
| Electrical Engineers. Mr. R. WIGGLESWORTH has beer 


elected chairman of the Leeds Branch, Mr. A. W. JERVIN 
chairman of the North-West London Branch, and Mr 
E. H. Wuatror, chairman of the South-West London 
Branch. 

Sm WILLie Rearpon-Sira, Bt., has been elected « 
director of the Great Western Railway Company. 

Mr. WiLLiAM Goop, B.A., managing director of Messr- 
Brush Coachwork, Limited, has been appointed to the 


board of Messrs. The Brush Electrical Engineering Com 
pany, Limited, of which Messrs. Brush Coachwork are « 
subsidiary company. Mr. Good is also a director of 
Messrs. Essex Aero, Limited. 

Mr. ©. ¢ PoweER has been made a director of th« 
| Birmingham and Midland Motor Omnibus Company 
Limited. 

Mr. C. J. Secway, C.V.O., C.B.E., formerly passenger 


manager of the London and North Eastern Railway, ha- 
accepted the office of honorary treasurer of the Institut« 
of Transport in succession to the late Sim HENRY 
Maysury. Mr. F. J. Sprigur, A.M.Inst.T., been 
elected to fill the vacancy on the Council of the Institut« 
H. W. ELLsorr. 

Mr. J. H. Fenner Company, Liwrrep, Heckmondwike 
Yorkshire, inform us that their Manchester branch ha- 
been removed to Royal London House, 196, Deansgate 
Manchester. The telephone number and telegraphi 
address remain hitherto, namely DEAnsgate 5159 
Mr. H. L. Trrrertneton is in charge of the Manchester 
office As from March 1, the woven-belting sales division, 
hitherto located at Cleckheaton, will work from Beck 
Lane Mills, Heckmondwike, to which all correspondence 


has 


caused by the resignation of Mr. 


regarding orders and inquiries should be addressed 
Correspondence covering accounts or invoices for the 
division, however. should continue to be addressed to 


The Grange, 92. Whitcliffe-road, Cleckheaton. 

Mr. J. A. Steers, M.A., Dean of St. Catherine's College. 
Cambridge, is to act as adviser to the Minister of Town 
and Country Planning on scientific matters connected 
with the preservation of the coastline. 





Graduate to Associate Member.—Maurice Kenelm 
Bryce, Manchester; Robert Williams, Stretford, | 
Lancs. 

BOOKS RECEIVED. 
| Oddentification. By “* WREN.”’ 64 drawings and rhymes 
reprinted from “*‘ The Aeroplane."” London: Temple | 

Press, Limited, Bowling Green-lane, E.C.1. [Price 

2s. net.) 


The Institution of Mechanical Engineers. Proceedings. 
January to June, 1942. Volume 147. London: Offices 
of the Institution, St. Park, 
Westminster, 8S.W.1. 


Storey's-gate, James's 


India. Central Board of Irrigation. Publication No. 27. 
Annual Report (Technical) of the Central Board of 
Irrigation, India, 1941. Edited by A. R. THomas, 
Secretary. Simla: Centra) Board of Irrigatidn. 

Lasting Peace and a Better World. A Plan to Achieve 
Them. By E. T. WILLIAMS 1, Overlinks-drive, 
Parkstone, Dorset: The Victory Fellowship. [Price 
ls. 6d. net.) 

Wrought Light Alloys Derelopment Association. Infor- 


mation Bulletin No. 2. (Guide to the Properties of 
Wrought Aluminium Alloys. Union Chambers, 63, 
Temple-row, Birmingham, 2 Offices of the Associa- 
tion. 

| Forest Research Institute, Dehra Dun, India. Indian 
Forest (Utilisation) Leaflet No. 21 How to Identify | 
Timbers. Part 1. Hints on the Identification of Indian | 
Timbers. By K. AHMAD CHowpuury. [Price 4 annas 
or 6d.| No. 25. How to Identify Timbers. Part Il. 
Timbers for Heives and Tool Handles. By K. AHMAD 
CHOWDHURY. Price 4 annas or 6d.| Dehra Dun, | 


U.P., India : 
Institute. 


The Utilisation Officer, Forest Research | 





The gross earnings of 
the Canadian Pacific Railway, during the 10 months 
ending October, 1942, totalled 209,925,848 dols., 
pared with 186,034,146 dols. in the corresponding period 
of 1941, and 138,739,804 during the 10 months, 
January to October, 1940. 


CANADIAN Pactric RAILway. 


dols. 


Drop ForGinos.—-The Board of Trade announce that 


| it has been found necessary to extend the forward plan- 


ning of drop-forging production, and that, in future, users 
of drop forgings will be required to schedule their require- 
ments for a period of not less than six months ahead. In 
the case of certain requirements authorised under the 


symbols of civil departments, arrangements are at 
present in operation which permit the scheduling of 
individual orders when placed. It is not proposed to 


interfere with these arrangements, but users are warned 
that, under the revised scheduling procedure, it will be 
necessary to allow not less than four calendar months 
between the date of issue of the approved schedule by 
the responsible department, and the delivery date pro- 
visionally arranged with the drop forger. Exceptional 
cases, which call for delivery in less than four calendar 
months from the date of the schedule, should be sub- 
mitted to the Government department by whom the 
material was authorised, stating the reasons why special 


' consideration should be given. 
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NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 
The 
satisfaction 


Scottish Steel Trade. Scottish steel trade has 
ted with great the announcement that 
000 tons of iron ore are awaiting shipment to Great 
Britain from French North African ports. All available 
ipplies of steel are being eagerly taken up by 
{ tube makers. For quite a considerable time some 
the steelworks have concentrated on supplying the 
ds of the locomotive industry and, now that this 
lustry is expanding, it satisfactory to note that 
vwlequate supplies of steel materials are assured. 
prices, which remain at: 
ship plates, 161. 3s. 
plates 


is 


no change in the current 
oiler plates, 171. 128. 6d. per ton ; 

r ton; 15d. 8s. per ton; medium 
| in. and thicker, rolled in sheet mills, 21/. 15s. per ton ; 
black-steel sheets, No. 24 gauge, 22/. lis. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
wr ton, all for home delivery. 

Valleable Iron Trade. Although keen 
emand for rivet bars and ship's iron, the Scottish iron 
rade is far the majority of the works, in 
fact, have now turned to steel processing. Market quota- 
and are follows :—Crown 
No. 131. 12s. 6d. per ton; 


sections, 


there is a 


from active ; 


unaltered bars, 


6d. 


are as 


15d. 128. per ton; 3 bars, 


There | 
| last week.* 
| capacity 


| of the Regional Coal Board. 


sheet | 
| output, 


No. 4 bars, 131. 17s. 6d. perton; and re-rolled steel bars, 
17/. 158. per ton. 
Scottish Pig-lron Trade.—There is no feature of par- 
cular importance in this trade at the moment. The 
rrent quotations remain at Hematite, 61. 188. 6d. 
vr ton; basic iron, 61. 0s. 6d. per ton, both delivered 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per 
n; and No. 3, 61. 38. per ton, both on trucks at the 
mkers” yards. | 








NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. 


Tron and Steel.—Reports indicate that satisfactory 
rwogress is being made with the heavy orders for steel 
nd engineering products; for the most part manufac- 


to maintain substantial deliveries. 
with con- 


turers are 
Efforts to 
siderable success, 
wr the 
to supplies of raw 
for anxiety. 
the whole output of basic iron, and an increasing propor- 
tion of high-phosphorus iron, refined iron, and scrap is 
that 
and 


managing 
war requirements 
despite the thinning-out of operatives 
The with regard 
and semi-finished materials gives no 
Steelmakers are taking practically 


meet have met 


combatant Services. position 


ruse 


going to the enginecring and allied foundries now 
nitial difficulties Hematite 
low-phosphorus iron are being more strictly reserved for 

Sheffield is making a heavy demand 
particularly for special-steel production, 


have been overcome. 
special purposes. 
for ferro alloys, 
but there is no shortage of supplies, 
molybdenum, ferro-tungsten, ferro-vanadium, and tung- 
sten powder are steady. Inthe scrap section, heavy steel | 
scrap, heavy mixed scrap, and heavy cast-iron scrap are 
demand. Open-hearth steel plants are working at | 
full capacity, and the call for alloy and high-speed steel 
undiminished. Apart from the shipyard demand, 
plates of all descriptions, from the thinnest gauge to the | 
heaviest armour plates for guns and tanks, are in strong | 
demand, and there is a continuous run on aircraft steel | 
ind parts. Colliery steel is in stronger request, including 
girders, roofing bars, arches, rails, and fishplates, and | 
further consignments are required for the railways for | 
Re-rollers are fairly well supplied | 
with semi-products, and are in a position to draw on | 
reserves in emergency. Both machine-tool and hand- 
tool makers are busily employed. More welded tools are 
coming into use for heavy work; an advantage is that 
special grinding wheels are not needed for re-sharpening. 
Makers of spares for agricultural machinery and imple- 
ments, and of agricultural edge tools, are well employed. 
South Yorkshire Coal Trade.—House-coal distributors 
not finding it easy to provide the maximum per- 
mitted quantities. The labour shortage and transport 
difficulties are hindrances and there has been an appreci- 
ible reduction of supplies to meet the ever-growing | 
demands for industrial purposes. On the other hand 
present method of working seems to permit a more 
even and equitable distribution to depots. Steam-raising 
fuel is a very busy medium; priority users continue to 
take large quantities of best hards and screened steams. 
Supplies of doubles, singles, and trebles are rather more 
plentiful. Best locomotive hards are a strong feature. 
Even conditions prevail in the coke market. There are 
neny inquiries for hard coke for industrial purposes. 


and prices of ferro- 


in 





naintenance purposes. 





ire 


the 








IRON AND STEEL WorkKs IN UTAH.—In an article 
which appeared in a recent issue of the American Journal, 
Steel, Mr. J. R. Mahoney states that it is planned to 
construct a self-contained coke-oven and iron and steel 
works at Geneva, Utah, U.S.A., which will bring the | 
total annual production of this State up to 2 million tons | 
of pig iron and 1,098,000 tons of steel. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—The production of the South 
Wales mines is still adversely affected by absenteeism 
and the matter was again fully considered at a meeting 
The Regional Controller, 
Mr. William Jones, told the Board that owing to low 
the Drefach Colliery, Bridgend, had been 
closed and the men transferred to other pits. Young 
surface men are being transferred to work underground 
in order to step-up production. Business was very 
difficult to negotiate on the Welsh steam-coal market 
Producers remained engaged almost to full 
in executing orders already on their books 
from the priority customers and the amount of coal left 
over after these needs had been met was insufficient to 
enable contract supplies to the ordinary industrial con- 
sumers to maintained. Export business was also 
affected by the shortage. Best large descriptions were 
in steady request, but supplies were not easily arranged 
for delivery in the coming months. A very firm tone 
ruled for sized kinds which were well placed with orders 
and were in sustained demand. Bituminous smalls 
were extremely scarce with a brisk demand, and as a 
result the tone was strong. The best dry steam smalls 
were kept busy but the inferiors were in need of support 
and were dull. 


be 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—There is little for market 
negotiation, as authorised distribution of iron and steel 
will absorb the aggregate tonnage supply to the end of 
March and producers are unable to accept orders except 
for extended delivery dates. The output is approaching 
the peak level and to supply the increasing requirements 


scope 


of priority buyers the production of several commodities | 


to be supplemented by increased imports. Native 
raw materials remain plentiful and substantial 
provement in imports of overseas iron ores is expected 
Owing to the extensive use of native 
ironstone the bulk of the pig iron output is high in 
phosphorus and great economy in the use of low- 
phosphorus grades has been essential but there is now 
a likelihood of an early improvement in the situation. 

Cleveland Iron Trade.—Consumers of foundry pig are 
obtaining adequate parcels for their large and increasing 
requirements. Only very limited quantities of Cleve- 
land brands are available, but regular deliveries of 
Midland qualities are coming to hand. 


has 
a im- 


in the near future. 


Basic Iron.—Basic iron production is equal to the 
heavy demands of the makers’ adjacent steelworks 
but no tonnage can be released for sale. 

Hematite. of 
low and medium grades of low-phosphorus iron, 
acute, but conditions now encourage the hope of an 
early increase in output. In the meantime, however, 
the strict adherence to the control of distribution regula- 
tions is necessary. 


of 


is 


hematite, as well as 


The searcity 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel works are operating at maxi- 
mum capacity and have werk in hand that ensures 
the full activity of the plant for some time. The in- 
creased delivery of steel semies is not yet sufficient for 
the exceptionally large requirements of the re-rollers 
and the moderate stocks of foreign commodities have 
still to be drawn upon, notwithstanding the liberal use 
of discard shell steel. The output of manufactured 
iron is large and increasing, particularly heavy descrip- 
tions of material, and the extremely heavy make of 
finished steel, together with imports from overseas, is 
barely sufficient for the requirements for work of national 
importance. An outstanding feature is the unpre- 
cedented demand for all descriptions of plates, virtually 
the whole of the output of which is already allocated to 
the end of June. Special and alloy steels are in urgent 
request and stand high in priority attention, but maxi- 


| mum deliveries of carbon steels are also taken up eagerly. 
| Producers of steel joists and sections have a great deal 
| of work to carry out. 


There is no reduction in the heavy 


demand for sheets, colliery equipment and railway 


| material. 


Scrap.—Deliveries of iron and steel scrap are sufficient 
to cover current requirements, but users of first grade 
heavy steel are calling for larger supplies. 








THE HERBERT JACKSON PRIZE OF THE L.M.S.—The 
London Midland and Scottish Railway announce that 
the Herbert Jackson prize for 1942 has been awarded to 
Mr. J. Dearden of the Metallurgical Section 
Research Department, for papers, entitled “‘ The In- 
spection of Welded Steel Joints in relation to their Static 
Mechanical Strength,”’ and, ** The Influence of Welding 
Defects on the Resistance to Fatigue of Welded Steel 
Joints.” 





of their | 
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OF MEETINGS. 


NOTICES 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
| morning in the week preceding the date of the meeting. 





OF PRODUCTION ENGINEERS.—North- 
| Eastern Section : To-night, 6.15 p.m., The County Hotel, 
| Newcastle-upon-Tyne. ‘“ Nitriding and Case-Hardening 
of Steels,”” by Lieut.-Col. J. A. McWilliam. Yorkshire 
Section: Saturday, February 27, 2.30 p.m., The Hotel 
Metropole, Leeds. Joint Meeting with the Leeds and 
District Branch of Tue INSTITUTE OF WELDING. “‘ Organ- 
isation of Welded Production,” by Mr. K. Doherty. 


INSTITUTION 


INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, February 27, 2 p.m., Kimbell’s 
Café, Osborne-road, Southsea. ‘‘ Boiler Operation and 
the Economic Use of Fuel,” by Mr. J. H. Beynon. 
Western Branch: Saturday, February 2.30 p.m., 
Merchant Venturers’ Technical College, Unity-street, 
Bristol. Thomas Hawksley Lecture: “‘ Recent Develop- 
ments in Refrigeration,””’ by Lord Dudley Gordon. 
Yorkshire Branch: Saturday, February 27, 2.45 p.m., 
The Royal Victoria Station Hotel, Sheffield. ‘* Caustic 
Empbrittlement,’’ by Messrs. E. W. Colbeck, 8. H. Smith 
and L. Powell. London Graduates’ Section: Saturday, 
February 27, 3.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. “Centrifugal Pumps: Their 
Types, Performance and Installation,”’ by Mr. C. D. 
Dransfield. North-Eastern Branch: Monday, March 1, 
|6 p.m., The Mining Institute, Neville Hall, Newcastle- 
upon-Tyne. “A National Fuel and Transport Pro- 
gramme,” by Mr. W. W. Adam. Institution: Wednes- 
day, March 3, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Joint Meeting with THE IRON AND 
STEEL INSTITUTE and THE INSTITUTE OF METALS. Cen- 
tenary Lecture: “ The Life and Work of Sir William 
Chandler Roberts-Austen,”” by Dr. 8S. W. Smith. (For 
details, see page 128, ante.) Scottish Branch: Thursday, 
March 4, 7.30 p.m., The Royal Technical College, Glas- 
gow. ‘‘ Some Textile Finishing Machines,”’ by Mr. K. 8. 
Laurie. North-Western Branch: Saturday, March 6, 
2.30 p.m., The Engineers’ Club, Manchester. Joint Meet- 
ing with the Manufacture Group. Discussion on “ Inspec- 
tion Methods,” to be opened by Messrs. R. O. Herford and 
C. A. Faulkner. Yorkshire Graduates’ Section: Saturday, 
March 6, 2.30 p.m., The Hotel Metropole, Leeds. Chair- 
man’s Address. 


27, 





CIVIL — North-Western 
February 2.30 p.m., The 
Engineers’ Club, Manchester. ‘‘ Post-War Planning and 
| Reconstruction,”” by Mr. H. J. Manzoni. Yorkshire 
Association: Saturday, February 27, 2.30 p.m., Royal 
Victoria Station Hotel, Sheffield. (i) “ Post-War Re- 
construction,” by Mr. J. Hawkes. (ii) “‘ An Approach 
to Problems of Road Safety and Traffic Circulation by 
Constructive Measures,’’ by Mr. J. M. Wheldon. (iii) 
** Earth Consolidation,’’ by Mr. P. A. Andrew. 

INSTITUTE OF Puysics.—Industrial Radiology Group : 
Saturday, February 27, 2.30 p.m., Loughborough College, 
Loughborough. ** Gamma-Radiography,”” by Mr. C. 
Croxson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre : Monday, March 1, 6 p.m., The James Watt 
Memorial Institute, Birmingham. ‘“ Air-Blast Circuit 
Breakers,”” by Mr. A. R. Blandford. London Students’ 
Section : Monday, March 1,7 p.m. Savoy-place, Victoria- 
embankment, W.C.2. ‘A Gas-Filled Cable System,”’ 
by Mr. B. Calvert. Wireless Section: Wednesday, 
March 3, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. * Amplifying and Recording Technique in 
Electro-Biology, with Special Reference to the Electrical 
Activity of the Human Brain,” by Messrs. G. Parr and 
W. G. Walter (with demonstration). Institution : Thurs- 
day, March 4, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Ordinary Meeting. ‘ Air-Blast Circuit 
Breakers,” by Mr. A. R. Blandford. Measurements 
Section: Friday, March 5, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussion on “‘ Experi- 
ences with Pivots and Jewels in War-Time,”’ to be opened 
by Mr. G. F. Shotter. North-Midland Students’ Section : 
Saturday, March 6, 2.30 p.m., The Griffin Hotel, Boar- 
lane, Leeds. Problems Meeting. 

INSTITUTE OF METALS.—Wednesday, March 3, 3 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. Annual General 
Meeting. “Co-operative Research in the Metal In- 
dustries,”” by Dr. Harold Moore. (For remainder of pro- 
gramme, see pages 88 and 127, ante.) 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 5, 
5.30 p.m., 39, Victoria-street, Westminster, 8.W.1.  In- 
formal Meeting. ‘‘ Windmill Sails,” by Mr. Rex Wailes. 

INSTITUTION OF RUBBER INDUSTRY.—London Section : 
Monday, March 8, 6.30 p.m., Caxton Hall, Caxton-street, 
| Westminster, 8.W.1. Symposium on ‘“ Rubber-Like 
Dispersions and Emulsions.” 

INSTITUTE OF MARINE ENGINEERS.—Friday, March 12, 
11.30 a.m., Connaught Rooms, Great Queen-street, W.C.2. 
Annual General Meeting. 
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DEVELOPMENTS IN ARC-WELDING TECHNIQUE.—Owing 


to the unexpectedly large attendance at a recent meeting | 


of the Institute of Welding to hear a series of papers on 


* Developments in Arc-Welding Technique,”’ a consider- 


able number of members and visitors were unable to gain | 
The Institute has there- | 


admission to the meeting room. 


fore arranged for the papers to be repeated at a meeting | 
to be held on Tuesday, March 2, at 6 p.m., at the Institu- 
tion of Mechanical Engineers, Storey’s gate, St. James’s 
Park, London, 8.W.1. 
ticket 


In this case admission will be by 


only, and the number of tickets will be limited 


Fie. 1. Crane Lirtine 30-Ton AEROPLANE. 





9 


| to the capacity of the hall. Application 


| Buckingham Palace-gardens, Buckingham Palace-road, 
| London, 8.W.1. 
GRAIN HANDLING ON THE L.M.S.—By the instal- | 


lation of a grain conveyor at a London Midland and 


Scottish Railway station and on the wharf of an adjoining 
canal, 30 tons of loose wheat an hour can be discharged | to silos along the canal route. 
The 


from specially constructed grain vans to barges. 
| . ‘ 
' grain is worked from the port by special trains of 22 





for tickets | hopper vans. 
should be made to the Secretary of the Institute, at 2, | 





Crane Lirtine 35-Ton Loapep Ramway Wacon. 


The trains are drawn alongside the con 
veyor shed, and the vans are then taken by a capstan 
three at a time, into the shed. The hoppers are ther 
| unlocked and opened and the grain pours down from thx 
vans through three apertures on to an enclosed chain- 
conveyor. The grain travels thence for 265 ft., where it 
| is discharged into the wells of barges which are lined up 
ready in the canal basin. The barges then effect delivery 
From the arrival of 
the loaded special train to its departure, empty, for a 
further load from the docks, only six hours are required. 
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SHIPS. 


ALTHOUGH the recent somewhat warm discussions 
y Press on the subject of the speed of 
merchant ships appear to have slackened, this is 
hardly to be taken as proof that interest in the topic 
| has evaporated, among either the lay or the tech- 
nical public; though it may well be that the 
obvious difficulty of reaching any conclusion, in the 
absence of fuller data than can be published under 
| war conditions, is gradually inducing a sense of the 
futility of pursuing a debate on the strength of only 
\@ half-knowledge of the technical issues involved. 
It is as well, however, that the possessors of even 
a half-knowledge should see that half in a proper 
perspective and be able to range such facts as they 
|may have in an approximately correct order of 
| precedence. For this reason, we welcome the 
| decision of the Council of the North-East Coast 
Institution of Engineers and Shipbuilders to devote 
a special meeting, which is being held in Newcastle- 
| on-Tyne to-day, tq a discussion of the question of 
Fast or Less Fast Ships ?”’; and only regret that 
the decision was taken at such short notice, appar- 
| ently, that we were unable to receive particulars of 
| it in time for insertion in last week’s issue of En- 
|GINEERING. The discussion is to be opened by the 
| President of the Institution, Mr. J. Ramsay Gebbie, 
| O.B.E., B.Sc., with a short paper amplifying the 
| reference in his presidential address to the produc- 
| tion difficulties involved in a general increase in the 
| speed of merchant ships. This address was re- 
printed on pages 324 and 345 of our 154th volume 
(1942) and it is in the second portion, on page 345, 
that there will be found the passage which forms 
the text of the paper which he is delivering this 
evening. ‘‘ To the critics, mostly ill-informed, who 
urge the higher-speed proposal,” Mr. Gebbie then 
stated, ‘‘ the answer is quite simple, and I instance 
| the position of a particular firm who are to-day com- 
pleting sixteen 114-knot cargo vessels, of 10,300 tons 
deadweight, per annum. If that firm were directed 
to build instead 15-knot vessels of the same dimen- 
sions, the power of the engines would require to be 
| increased from 2,900 indicated horse-power to over 
| 7,000 indicated horse-power, with the result that the 
firm could produce only ten of the faster ships per 














|annum and these would carry only 8,300 tons of 
| deadweight instead of 10,300 tons each. In addi- 
|tion, they are producing eight 2,900-h.p. engines 
| for other builders, but if they had to build 7,000-h.p. 
engines, they could supply none to other yards. 
In other words, it is either twenty-four 2,900-h.p. 
engines or ten 7,000-h.p. engines per annum.” 

These are some, but not all, of the important con- 
siderations that require to be kept in mind when 
examining this question. Much that has been 
written recently on the subject has lost sight 
of the fact that merchant ships differ in most impor- 
tant ways from naval ships, particularly in their 
capacity for speed. In general, these statements 
have arisen from consideration of convoy speeds, 
and the effect upon ship losses if convoy speeds 
were increased. The first thing apparent in most 
of these statements is the confusion between the 
speed capabilities of the ship and the speed of 
the convoy which it joins. Secondly, there is the 
assumption that a high-speed ship will serve naval 
purposes better and do this with reasonable economy, 
which brings up the third point, that most of the 
advocates of high speed lightly class all sizes of 
ships together, and equally lightly gloss over the 
consequencies of the increase in engine power that 
high speed demands. 

As will be shown later, unless a heavy loss of 
cargo per ship is accepted, the raising of sea speed 
from, say, 10 knots to 15 knots involves a larger ship ; 
but if a large ship and a small one are in the same 
convoy, clearly the former, by its size, makes a 
better target. Also, this size, in normal merchant 
ships, limits manceuvrability quite materially, 
especially in bad weather. In fact, there is no argu- 
| ment in favour of big ships unless their watertight 
subdivision can be improved by their greater size or 
| unless they are run at a higher speed ; that is, unless 
| the convoy speed is increased. Up to a point, convoy 
| speed is a simple matter. If the hunted is to escape 
from the hunter, it must have the higher speed. The 
difference in speed need be only small, but it must 
be there in all weathers, without the sacrifice of 
| protection in any other form, and it must be real 
| speed, and not a nominal fine-weather speed. We 
have it on clear German authority that submarine 
speeds have been raised recently, hence the convoy 
speeds must be kept above this new level or the 
hunter will be able to keep pace with the hunted. 
Other steps may help to build up immunity, but 
this one is essential to reasonable safety. The full 
economics of convoying depend upon the number of 
naval ships, aircraft and personnel required for a 
convoy, the time taken and lives lost on a voyage, 
and the cargo delivered, balanced against the saving 
in time and diminished exposure if faster ships are 
used, and the extra consumption of fuel and steel. 
and the other changes involved. Only the Ad- 
miralty are in a position to draw up such a balance 
sheet, but, assuming the same escort vessels to have 
a sufficient margin of speed to patrol the convoy 
and to keep the submarines “‘ blind,” the usefulness 
of speed must seem unquestionable to the ordinary 
civilian. An ordinary merchant ship cannot hope 
to outstrip a submarine running on the surface, 
but it can quite well go faster than one submerged. 
The particulars of many of the British cargo ships 
built in America have recently been published in 
the Andrew Laing Lecture by Mr. R. C. Thompson 
and Mr. Harry Hunter, which was reprinted on 
pages 36 and 58, ante, and if these can be taken as 
| fair samples the increase necessary appears to be 
much more in the convoy speed than in the cap- 
abilities of speed in the ship. 

As to the possibility of any higher speed in 
ordinary cargo merchant ships, Dr. G. S. Baker 
has stated on several occasions that a moderate 
increase in speed is quite feasible in the ordinary 
400-ft. to 425-ft. cargo vessel, with only a slight 
reduction in fullness; a reduction which brings it 
very little within the fullness required for good sea- 
worthiness at lower speeds. Hull forms have been 
so improved that, before the war, a modern cargo 
ship was doing 11-5 knots in fair weather, and 
averaging 10-5 knots on a voyage. The older fuller 
cargo vessels, doing only 10-5 knots on trial, lost 
speed quickly in any sea, and their average voyage 
speed in many cases dropped to half the trial speed. 
In Dr. Baker’s recently published book on Ship 
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Efficiency, he examines the economics of speed for 
a very ordinary cargo boat, and shows fairly clearly 
that, on purely economic grounds, the speed could 
be raised another half knot to one knot, but no 
more. This is based on prices and figures obtaining 
the war; but, although prices will alter 
after the war, and a new upward adjustment may 
come about, it is not difficult to show that an all- 
round increase in costs and prices (capital, freight, 
dues, wages, etc.) does not affect speed, but that 
increase in speed depends upon technical advance. 
t would appear, therefore, that the time has arrived 
for an advance of the order stated, and that trial 
speeds in the loaded condition should rise to, say, 
12 knots to 12-5 knots. If such modern ships com- 
prised a complete convoy, the convoy speed could 
be raised to nearly 11-0 knots as an average, repre- 
senting a considerable advance the 
reputed convoy speeds, 


ELECTRICITY SUPPLY IN 


IRELAND. 


THE one country of the British Commonwealth 
which has remained neutral during the present 
conflict has not escaped some of the economic 
reactions which have been experienced by the others. 
An example is furnished by the electricity-supply 
industry, and it would appear that the rationing 
which was threatened in Great Britain has had to 
be put into practice in Eire. ‘‘ Housewives have | 
been obliged to check daily the number of units 
used, lest they exceed their ration.” This quotation | 
is taken from the chairman's address to the Irish 
Centre of the Institution of Electrical Engineers, 
which was delivered by Mr. J. A. Kenny, last 
November, and appears in the February issue of 
| the Journal of the Institution. It is stated that, 
12 months before (that at the end of 1941), 
the energies of the staff of the Elect ricity Supply 


before 


on present 


If, however, still higher speeds, in the region of 15 is, 


knots, are to be obtained, vital changes will be 


necessary in the hull to meet the greater wave- Board were “still being directed to encourage; 
making which might be involved; in fact, such development, and people were urged to use more 
speeds on the normal 400-ft. to 425-ft. vessels | lectricity. Now the same staff employs its energy 


demand a different type of design, of finer lines and ability in the reverse direction. 


altogether. Cargo liners of this type have existed 
for many years, and their design involves no new 
difficulties. To maintain a commercial capacity 
they are longer, their length varying from 450 ft. to 
500 ft., and their speed, as a rule, is between 14-5 
knots and 17 knots. This speed range is sufficiently 
low to retain a single engine for propulsion, but the 
power required in this engine, even at 15 knots, is 
some three times that for the 11-5-knot ship. 
Before the war, these vessels were largely used for 
the more perishable and valuable cargoes, and partly 
for passengers. Being finer than the 11-5-knot 
vessels, they lose less speed in a heavy sea, so that 
voyage time is reduced somewhat more than the 
ratio of speeds indicates; but this very fineness 
reduces the cargo-carrying capacity by an amount 
of the ordgr of seven per cent., and more fuel has to 
be carried. As a consequence, the increase in 
capacity given by a 10 per cent. increase in all main 
dimensions, instead of being 30 per cent., is nearer 
20 per cent. The personnel in these vessels is 
necessarily increased, as also is the weight of steel 
used in construction. Although fewer units would 
be required to carry a given cargo, their construction | 
would employ roughly the same number of men, as 
the weight of steel in the hull would be somewhat 
greater. A material addition would be required, 
however, to the number of men engaged on the | 
construction of the engines, as these must be larger | 
and more powerful, and the capacity of the ship- 
building industry to construct such vessels would 
probably be limited by the rate at which these 
engines could be turned out. 


In view of the prominent position occupied by 
the Shannon scheme in the electricity-supply | 
arrangements of Southern Ireland, it might have 
been supposed that the country was to a large extent 
self-contained in this matter. Apparently this is 
not the case and, Mr. Kenny said, ** one fact stands 
out clearly : we have been depending on imported 
fuel and we must free ourselves from that danger.” 
The campaign which has been carried on in this 
country directed to economy in the use of fuel and 
its derivatives, such as electricity, has been necessi- | 
tated by the demands of the munitions industries, 
not by shortage of coal. It may be presumed that 
no corresponding influence is in operation in Ire- 
land, and that economy is necessary because, owing | 
to shipping and other difficulties, coal cannot be 
imported. Mr. Kenny proposed that the situation 
should be dealt with by “further development of 
our water-power resources, turf power stations and 
tidal power stations.”’ It is clear that none of these 
measures is likely immediately to ameliorate the | 
situation in which Eire is now placed, but their 
consideration raises questions of some interest. 


Efforts have been made to develop manufacturing 
industries in Southern Ireland, and heavy import | 
duties have been imposed. Mr. Kenny favours | 
this policy and advocates strongly “that the main 
electrical goods for which a demand exists in this 
country should be manufactured here.” This is an 
aspect of the policy of self-sufficiency to which 
many of the economic troubles of Europe have been 
attributed. Whether it is likely to lead to the best 
prosperity for Ireland in the future need not now 

Again, there would be little use in having such | be discussed, but at the best it is not likely to result 
vessels only in small numbers, insufficient to form | in the creation of a predominantly manufacturing 
complete high-speed convoys, because then they|COmmunity. Ireland is essentially an agricultural 
would have to travel in company with slower vessels | Country, and in the absence of most of the raw | 
and so would lose all their advantage, besides suffer- | materials of manufacture is likely to remain so. | 
ing, possibly, from prolonged under-running. If a| This does not mean, however, that there may not | 
really higher convoy speed is adopted, the escort | be 4 considerable market for electric power. Agri- 
vessels must also be of higher speed, with suffi- cultural operations can at the present time furnish 
cient margin for patrolling, and this might involve | # useful load, which development of the future is 
difficulties in providing escorts of adequate strength. likely to increase. If to agriculture proper some 
These facts call for serious consideration of the | Of the food-manufacturing industries were added, 
question whether the contruction of the larger | the power demand might be considerable and indus- 
15-knot vessels, demanded by so manv critics of | trial activity might be built up on the basis of the 
the present Admiralty policy, is really a better | country’s own productivity. 


| boilers and others gas producers. 


great increase in the consumption of peat. 


development of tidal-power stations. 
ever, he does not enlarge on in any way and he quotes 
no examples of suitable sites. 
many parts of the world would view the construc- 
tion of an Irish tidal-power plant with interest and 
sympathy. 
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bourhood of Sligo, and the latter three in the south 
all draining into Waterford harbour. Th 
present Southern Lreland grid system serves the 
areas concerned, there being a 38-kV connection 
to Sligo and both 110-kV and 38-kV connections 
to Waterford. The capacity of the proposed sta- 
tions is small compared with the standards of some 
other countries, but, assuming they can be deve- 
loped at a reasonable cost per installed horse-power, 
they would represent a considerable saving in 
imported fuel. This question of cost is a vital one 
it would not be an economic procedure to develop 


east, 


| local capacity if the capital expenditure were to 


constitute a crippling standing charge. Mr. Kenny 
suggests the electrification of the railways, and this 
again is a matter of ultimate economic benefit. If 
Irish agriculture saddled with unnecessarily 
heavy charges it will not be able to compete efiect 
ively in overseas markets. 


Is 


The second method of reducing the dependence 
of Ireland on imported fuel which Mr. Kenny dis 
cussed is of considerable technical interest. It is a 
matter for some surprise that the utilisation of peat 
as a power-station fuel has not been given more 
attention. Plants in other parts of the world have 
shown that peat can be effectively burned in power 
station boilers, but in Ireland development has been 
confined to small isolated plants, some employing 
Mr. Kenny states 
that the peat supplies of the country are equivalent 
to 2,000 million tons of the best coal and could 
supply 1,000,000 h.p., 24 hours a day, for 200 years. 
Apparently present conditions have resulted in a 
This has 
put a considerable strain on transport and has intro- 


duced serious difficulties in connection with handling 
and storage, which have resulted in depreciation in 


the value of the material. Mr. Kenny suggests that, 


on present methods, the loss between the bog and 
the consumer is of the order of 50 per cent. 
erection of power-stations at the sources of supply 


The 


would eliminate these transmission and storage 


losses and presumably would increase the efficiency 


of utilisation. 


The effective employment of the main natural fuel 


of Ireland appears to be a matter calling for the 
serious attention of the governing authorities, but, 
seemingly, anything which has been done is to be 
credited to private or local interests. 
does 


It apparently 
in the activities of the 
Mr. Kenny, throughout 


not form an item 
Electricity Supply Board. 


his address, is concerned with the present position 
and suggests that the Board should have taken steps 
towards the utilisation of peat from the commence- 


ment of the war. ‘* The Electricity Supply Board 


has not taken a sufficiently long view in this respect ; 
for some plant, possibly not of the most efficient 
type, could have been obtained. . . . Plant is even 
yet available, and no effort should be spared to 
obtain 
emergency, but if the policy of Eire is to become 
more and more self sufficient, a long-term pro- 
gramme of peat power-station development appears 
to be a natural, and even necessary, item in its 
| proceedings. 


it.” These remarks apply to the present 


The third item in Mr. Kenny’s list concerns the 
This, how- 


Technical opinion in 


The matter has been the subject of 





much discussion but no practice, and a successful 
demonstration would probably have wide reactions. 
In general terms, it may be said that, apart from 
the intermittent output, tidal-power plants appear 
likely to represent heavy capital costs per installed 
horse-power. Apparently, in Mr. Kenny’s view, this 
would not be a serious objection. In no part of 
his address does he refer to capital charges, and his 
whole argument is directed to showing in what way 
his country can become independent from imported 
fuel. In the serious situation which Ireland now 
occupies in this matter his attitude is understand - 
able, but, after all, that situation is only temporary, 
and attempts permanently to eliminate, or limit, 
all purchases from overseas may not be the best 
way to build up a flourishing agriculture, which 
must depend on exports to a considerable extent. 


Of the three methods of increasing the electric- 
power production of Southern Ireland, recom- 
mended by Mr. Kenny, extension of water-power 
development appears likely to give the earliest 
return. He says that supplies from the Liffey 
plant will shortly be available and proposes that 
the storage capacity on the Shannon should be 
increased in order to make fuller use of the existing 
plant. He adds that 100,000 h.p. is available on | 
other rivers. Some particulars of this potential 
capacity were given by Mr. Kenny in his chairman’s 
address in 1941. The plants would he situated on the 
Rivers Erne, Moy, Barrow, Nore, and Suir, each 
site, except that on the Moy, being able to pr xduce 
abont 25,000 h.p. ; only 10,000. h.p. would be | 
available on the Moy. Of these rivers, the first 
'two are situated in the north-west, in the neigh- 


proposition than the construction of well-designed 
12-5-knot vessels of true cargo type, capable of | 
maintaining a sea speed of about 11-5 knots. As 
things stand, the latter seem to offer a result fitting | 
in better with present naval organisation and serving 
the purpose required. The position in America is 
somewhat different from that obtaining here, as the | 
level of ship speeds has been generally higher for 
some time past. A year or so before entering the 
war, the United States Government embarked on a 
large-scale building programme of over 200 ships, 
all of 14 knots or more, and embodying a number of 
experimental power plants. The redesigned and 
larger Liberty ships are being built with the experi- 
ence gained from these experiments and, of course, 
with every such technical advance a further increase 
in speed is possible. 
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NOTES. 


THe Dipcor AcctpENT: GREAT WESTERN 


RAILWAY. 
On November 13, 1942, at about 1.45 a.m., a 
serious collision occurred at the apex of “ the 


on the Didcot-Oxford main line 
of the Great Western Railway. This line branches 
northward from the main London-Swindon line 
immediately to the east of Didcot station, the third 
side of the triangle being formed by a branch from 
the Swindon side of the station, which joins the 
branch from the London side at a point about a 
mile to the north. From the actual junction, a 
goods loop line is provided on the Swindon side of 
the Oxford line, running parallel with it to Apple- 
ford crossing, a distance of about 1,300 yards. The 
2.30 p.m. goods train from Swindon to Bordesley 
was switched into. this loop to allow the 12.0 mid- 
night express from Paddington to Birkenhead to 
pass ahead of it. Instead of stopping in the loop, 
however, the goods train overran the outlet signal, 
which was against it, and, in eonsequence, the engine 
was derailed by the catch points connected with the 
signal. The train was travelling at about 25 m.p.h., 
ind the leading wagons piled into a heap behind the 
engine, which had overturned clear of the track, 
just as the express was passing on the main line. 
rhe engine of the express, with the two first two 
coaches, successfully cleared the wreck, but the 
nine following vehicles struck the derailed wagons 
ind were extensively damaged. A porter, travelling 
on duty, was killed, a passenger died subsequently 
from his injuries and 16 passengers required hospital 
treatment ; the driver and fireman of the goods 
train were killed when their engine overturned. 
The wreckage blocked the two main lines as well 
as the up and down goods loops. An inquiry was 
held by Major G. R. 8. Wilson, of the Ministry of 
War Transport, who reached the conclusion that 
the accident was due solely to the failure of Driver 
C. G. Forse, of the goods train, to observe and stop 
at the outlet signal of the down goods loop. The 
night of the accident was dark, with no moon, but 
the visibility was described as ‘* exceptionally 
good.” Great Western Railway engines are driven 
from the right-hand side of the footplate ; so that, 
in rounding a left-hand curve (as Forse was doing) 
a driver is obliged to rely to some extent on his 
fireman’s observation of signals sited normally, as 
this signal was, to the left of the track. Forse’s 
fireman, R. A. Jarvis, was only 18 years of age 
and comparatively inexperienced. As both men 
were killed, the cause of their mistake could only 
be surmised ; but Major Wilson thought it probable 
that Driver Forse, from the right-hand side of the 
cab, saw the down main signal, which was clear for 
the express, and, assuming that he was on the main 
line instead of the loop, concluded that it was 
intended for him. This assumption, if correct, 
would account for the fact that he ran out of the 
loop at some 25 m.p.h. instead of the 10 m.h.p. 
prescribed by the Great Western Company’s per- 
missive block regulations governing the use of goods 
running loop lines. Major Wilson stated that he 
had no recommendations to make, the accident 
being *‘ clearly due to an unexplained and unusual 
failure of the human element.” 


Dideot triangle ”’ 





THe ANNvAL REPORT OF THE CHAMBER OF 
SHIPPING. 

The annual report of the Chamber of Shipping 
of the United Kingdom comments, in discussing 
the associated questions of shipping losses and new 
construction, that the salient features of the war 
at sea during 1942 appeared to be (a) that the 
Allied losses during the first six or eight months 
of 1942 were heavy ; (6) that a heavy toll was taken 
of Axis shipping in coastal waters, in the Mediter- 
ranean, and in the Far East; and (c) that the 
United States succeeded in fulfilling the under- 
taking to build 8,000,000 tons deadweight of ships} 
before the close of the year. It is too early, the 
Chamber consider, to forecast the position of the 
world fleet at the end of the war; but it will have 
altered in character and may contain relatively | 
more tramp and cargo-liner tonnage, and the | 
standard of the new tonnage may be lower than! 








that of peace time. 
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It seems probable that the 
British mercantile marine will be considerably 
smaller than before the war, and that the relative 
tonnage positions of Great Britain and the United 
States may thus be reversed. Under war condi- 
tions, the Chamber recognise, the direction of 
shipping must necessarily be in the hands of the 
Government ; but, they emphasise, the success 
which has attended the operations of the Ministry 
of War Transport and the Admiralty in this field 
has been obtained without regard to economic con- 
siderations and, even so, has been efficient only 
because the ships are under the management of the 
shipowners, who, in fact, ran them. Through their 
participation in the General Council of British 
Shipping, the Chamber have assisted to formulate 
a constructive policy for the post-war direction of 
the industry. The first step has been to arrange 
for the transfer to private ownership, after the war, 
of the vessels built or building to Government 
account, as provided in the Disposals Scheme nego- 
tiated with the Ministry in 1941 and reported to 
Parliament in White Papers Cmd. 6357 and 6373. 
The first allocation of ships, it is stated, is now 
practically completed. The conditions of licences 
for private shipbuilding during the war have been 
confirmed by the Ministry in co-operation with the 
Admiralty, and provide that such ships must con- 
form to war-time specifications—which, the report 
points out, are far below those required for peace- 
time trading, thus answering conclusively the criti- 
cism that owners are impairing the war effort by 
building ships with an eye to profitable trading after 
the war. In fact, it is stressed, owners will have to 
spend large sums, after the war, to bring the war- 
built vessels up to trading standards. An even 
graver handicap for the British mercantile marine, 
the report adds, though one which is unavoidable 
under war conditions, is the constant reduction, 
without replacement, of specialised tonnage of all 
kinds; this will create one of the most urgent 
problems after the war. 
again that certain conditions are fundamental to 
the survival of British shipping after the war, and 
the full employment of the officers and seamen 
under improved conditions of service : namely, ** to 
ensure the continued efficiency of British shipping 


as an instrument of competitive trading in peace | 


time, which can only be attained on a basis of 
private enterprise ; to ensure a sufficient volume of 
overseas trade to provide full employment for 
British shipping ; to ensure to the shipping industry 
the possession of efficient ships, as the tools of its 
trade, at economic prices; and to support the 
industry against foreign subsidised competition if 
that competition should recur.” The need for 
presenting to Parliament and the public the real 
picture of British shipping has become strikingly 
evident with the war and, with this point in mind, 
the Chamber have appointed a special Policy Sub- 
committee, which, with the authority of the General 
Council, will be able to act quickly on Parliamentary 
matters requiring policy decisions; this sub-com- 
mittee, however, does not affect the position of the 
Shipowners’ Parliamentary Committee, which will 
continue to function as hitherto. The report draws 
particular attention to a statement by the Minister 
of War Transport that, after three years of war and 
in spite of intense enemy attacks, there is a greater 
volume of shipping in the coastal trade than in 
peace time. 


THe FATHER OF CRYSTALLOGRAPHY. 


The study of crystalline structure has long been 
a subject of interest to engineers, as well as scientists, 
and no apology is needed, therefore, for calling 
attention to the bicentenary of the birth of the 
distinguished French man of science, René-Just 
Haiiy, who has long been recognised as the “* father 
of crystallography.” Born at St. Just, in the 
department of Oise in poor circumstances, he gained 
an education in spite of difficulties, and, at the 
age of twenty, began teaching in the College of 
Navarre, in Paris. At first, he devoted his attention 
to botany, but an accident with a beautiful speci- 
men of calcareous spar, belonging to a friend, led 
him, by examining the fragments, to the discovery 
of the law of crystallisation, a discovery which at 
once gave him a place in Parisian scientific circles. 





The Chamber urge once | 


He was elected to a seat in the Academy of Sciences 

in 1783 and in 1784 he published the first of his 
various books, an Essay on the Structure of Crystals. 
This subject he continued to study until the end of 
his life, publishing many memoirs in the periodicals 
of the time, and attracting large audiences to his 
lectures at the Natural History Museum. Like 
others, he lost his posts for a time during the 
Revolution, and, indeed, was imprisoned, partly 
because he was an ecclesiast. In after years, 
however, he held a chair in the famous but short- 
lived Normal School, was made an original member 
of the National Institute, and served as secretary to 
the Commission of Weights and Measures. He had 
a brother as famous as himself, namely, Valentin 
Haiiy, who was two years his junior, and was a 
pioneer in the education of the blind. The brothers 
died within three months of each other, Valentin in 
March, and René-Just in June, 1822. There are 
| statues of both in Paris, and on November 8, 1903, 
|a memorial to them jointly was unveiled at their 
birthplace, St. Just. 





DRAINAGE OF AGRICULTURAL LAND. 


| The land drainage schemes recorded from time 
| to time in these columns have been, in the main, 
| parts of long-term policy, but it is evident, as 
| stated at a conference held at the Ministry of Agri- 
|culture on Wednesday, February 24, that some 
| re-orientation of that policy has now had to be 
made, the reason being the paramount necessity for 
|increasing home food-production without delay. 
| Normally, a full-scale drainage operation commences 

with work on the bed of the main river, and then 
| works back through the lesser arterial drains, to 
| the farm ditches and finally to the tile or mole field 

drainage. The reverse process is now to be followed 

and the greatest need at the moment is an intensi- 
| fication of the field drainage and farm ditch schemes, 


|for it is by these that large areas of land can be 


| brought most quickly into more efficient production. 


| For these farm drainage schemes, special types of 
|machinery are required. Suitable machines have 
| been evolved and are now coming into production, 
and will be distributed to those parts of the country 
| where the soil is most suitable to their capacities ; 
| but, as production is difficult, having regard to the 
urgent calls of other war industries, it is imperative 
that authorities and farmers should be prepared to 
make immediate and full use of such machines. 
In this connection, it should be noted that time 
should not be spent on the improvement of the 
lower watercourses, even though the condition of 
these may be very bad, as it may be much more 
profitable in many instances to use the labour and 
machinery, that would be necessary to effect such 
improvement, on the upland ditches and field drains. 
Of course, the risk of flooding occurring down- 
stream will, in some instances, have to be weighed 
carefully. The long-term main-river schemes largely 
designed to deal with flooding generally have been 
either slowed down or postponed. Of 163 main- 
river schemes, estimated to cost 16,000,000/., sanc- 
tioned up to date, no less than 71, estimated to 
cost 7,000,000/., have had to be postponed. The 
remainder are either completed or are still pro- 
ceeding. The work done up to January 31, 1943, 
on the smaller schemes, includes the improvement 
by mole draining and tile draining of 393,437 acres of 
land, divided into 29,364 schemes; 2,172,081 acres 
comprising 63,196 schemes, improved by work on 
farm ditches ; and 1,500,000 acres improved by work 
on 5,307 schemes involving small arterial drains. 
The total estimated cost is 7,131,880]. These figures 
for the three classes of small works give some idea 
of the progress that has already been made, but 
give no indication of what remains to be done. It 
may be noted that the schemes are eligible for a 
Government grant of 50 per cent. of the cost. Of 
the larger schemes, now completed, it may be 
said that an area in the Eastern Midlands formerly 
subject to severe flooding has been greatly improved 
by the enlarging of previously existing drains and 
the erection of pumping stations, the collected water 
being directed to certain specific discharge points. 
Further work on this and other big schemes has been 
slowed down, chiefly by the diversion of skilled 
labour, machinery and materials to different Govern- 
ment projects. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution of 


Mechanical Engineers was held on Friday, Febru- 
ary 19, at Storey’s-gate, St. James’s Park, London, 
S.W.1, the chair being occupied during the first 


part of the proceedings by the retiring President, 


Colonel 8. J. Thompson, D.S.O. 


Honorary Lire MEMBER. 

After the formal business had been transacted, 
the president announced that the Council had 
elected Mr. E. Bruce Ball, Wh.Ex., an honorary life 
member of the Institution. Mr. Ball had joined 
the Institution as an Associate Member as far back 
as 1899 and had been transferred to membership 
in 1918. Later, he served on the Council, and after 
a period as vice-president was elected president 
for 1939. He had since served on the Council as 
past-president. 

PRESENTATION TO TREASURER. 


knowledge that Mr. W. O. Roberts had recently 


ENGINEERING. 


| war effort. 


| rendering it particularly useful. 


satisfactory. 


unanimously. 





It had, for instance, had the pleasure 
of assisting in the formation of the new Corps of 
| Royal Electrical and Mechanical Engineers and in| that those who had attended the annual meetin, 
the staffing of that Corps, its previous experience in | of the subscribers to that Fund would recall that 
| aiding the Royal Army Ordnance Corps in finding | graph was displayed, showing the number of su! 
| the many specialist officers required to maintain 
| fighting vehicles and other military equipment 
The finances as 
shown in the accounts appended to the report were 
He proposed the adoption of the 
|report and this motion, being seconded by Mr. 
W. P. F. Fanghanel, B.Sc. (Lond.), was then carried | which 
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Mr. T. Walley, who was invited by the Presiden: 
| to speak on the work of the Benevolent Fund, said 


| seribers. The curve had risen gradually during t! 

past ten years, but, even so, the total was only 17 
per cent. of the membership of the Institution. H, 
was sure that no member, asked for help on a tech 
| nical matter, would refuse to give it, even thouy! 
that meant parting with the results of experienc: 
might have been slowly and painfull 
acquired ; it would be no more than logical to hel; 
|a fellow member financially with equal readiness 











The following is a summary of the report : Engi hei i k 
ngineers were being c your ce 

The ninety-fifth annual report, for the year ended | e - : ” eat epee —— > - 
December 31, 1942, showed a net increase on the roll of | more active part in socia administration > yet they 
membership of 1,038 names, the total having reached | Were patently failing to administer this social servic: 


15,876. 
also showed notable increases. 
included Mr. 
|of Management of the Benevolent 
Bragg, Thomas Hawksley lecturer in 





Fund ; 


1927 ; 


Mr. 


| Governors of the School of Metalliferous Mining (Corn- 





retired from the office of honorary treasurer to the | ¥@): Mr- K- 0. Keller, former chairman of the North 
I . . h ‘ 1 f ill-health Th | Eastern Branch and Member of Council; Mr. D. G. 
nstitution on the grounds of ill-health. me | Mackintosh, M.B.E., member of Committee of the Mid- 


Council desired to show its appreciation of the 
valuable service he had rendered during his ten 
years’ occupancy of that office by presenting him 
with a memento. He accordingly asked Mr. 
Roberts to accept an envelope containing a copy 
of the inscription on, and a note of the history of, 
an antique grandfather clock, the actual clock 
having been handed over elsewhere, Mr. Roberts, in 
accepting the gift, said he had always taken great 
interest in the welfare of the Institution and wished 
it continued prosperity. 


PRESENTATION OF PRIZES. 


The Council awards for papers were then presented 
by the president. These were:—The Thomas 
Hawksley Gold Medal to Professor C. H. Lander, 
C.B.E., D.Sc., for his paper on ** A Review of Recent 
Progress in Heat Transfer.” George Stephenson 
Prizes to Dr. Adolf Meyer for his paper on ‘* The 
First Gas Turbine Locomotive *’ and to Mr. A. S. 
Beech for his paper on “ Mechanisation of Foun- 
dries.”" The Water Arbitration Prize to Mr. R. B. 
Gilham for his paper on ** The Utilisation of Wood 
Refuse for Steam Raising.” The Starley Premium 
to Dr. Harold Heywood, M.Sec., Wh.Sc., for his 
paper on ‘Tests on Transport Producer-Gas 
Units.” The Herbert Akroyd Stuart Prize to Mr. 
R. Stansfield for his paper on ‘‘ The Measurement 
of Torsional Vibrations." Thomas Lowe Gray 
Prizes to Mr. T. Henry Turner, M.Sc., for his paper 
on “* Corrosion of Boiler Tubes,” and to Mr. A. J. R. 
Lysholm for his paper on “‘A New Rotary Com- 
pressor.” The T. Bernard Hall Prize to Mr. C. G. 
Ferguson, B.Sc. (Eng.), for his paper on ** Fans— 
their Types, Characteristics, and Application.”” The 
Engineering Applied to Agriculture Award, to Pro- 
fessor A. T. Bowden, Ph.D., B.Sc., Mr. E. E. 
Freeth, B.E., and Mr. A. D. Rutherford for their 
paper on “ Bench and Field Tests of Vehicle Gas 
Producer Plant as applied to Farm Tractors.”” The 
Willans Premium to Dr. F. W. Lanchester, F.R.S., 
for his paper on “ Energy Balance Sheet of the 
Internal Combustion Engine.” 

Graduate’s Prizes were awarded as follows: 
To Mr. Alfred Alles (London) for his paper on 
** Supercharging and Superchargers.’’ To Mr. G. S. 
Elfer, B.A. (Cantab.) (North Western Branch) for 
his paper on “‘ Bearing Practice, with Special Refer- 
ence to the Steam Turbine.” To Mr. J. H. M. 
Draper, B.Sc. (Tech.) (North Western Branch), for 
his paper on ‘‘ Creep Tests and their Interpretation.” 


To Mr. R. W. Stuart Mitchell for his paper on | 


‘“* Design Office Methods in the Estimation of the 
Torsional Resonance Characteristics of the Diesel 
Engine.”” The Hele-Shaw Medal and National 
Certificate Prize was awarded to Mr. R. A. Fryars. 


ANNUAL REPoRT. 


Colonel Thompson, in presenting the annual 
report to the meeting, commented briefly on its 
leading features, mentioning particularly that the 
Institution had been active in assisting many 
Government departments in 


matters affecting the 





}land Branch; Mr. W. C. Mitchell, former chairman of 
ithe South Wales Branch and Member of Council; 
Mr. J. D. A. Ness, member of committee of the Caribbean 
Branch; and Dr. G. G. Stoney, former chairman of the 
| North Western Branch and Member of Council. The 
|number of members in Government service was 1,630, 
and engaged in the Armed Forces was 2,031, eleven 
| members of the male staff of the Institution were serving 
in the Armed Forces and two held technical posts in one 
of the Ministries. The total revenue for the year ended 
December 31, 1942, was 45,7391., as against 42,6191. for 
the previous year. The balance of revenue over expendi- 
ture was 458/., compared with 3011. for 1941. A sum 
of 3,0001. had been carried to the General Reserve Fund, 
as against 4,0001. last year. During the year grants 
amounting to 2,1801. were made to the Branches and 
| Graduates’ Sections, exclusive of the administrative and 
| other expenses at headquarters. The library was being 
| increasingly used. The number of searches made for 
information was 969, compared with 716 in the 
previous year, and 5,561 books had been lent to members, 
fas against 3,815 in 1941. 
tution included marble busts of Henry Maudslay, Joseph 
Maudslay, and James Kitson, and an oil painting of 
George Stephenson, the latter being the gift of the Insti- 
tution of Civil Engineers. A legacy of 2,5741. had been 
received under the will of the late Mr. F. W. Bridges 
(Director of the Engineering and Marine Exhibition). 
The Council had appointed a small committee to draw 
up a scheme for administering the interest from this 
sum to help students proposing to enter the engineering 
profession, who are in need of financial assistance. 

No applications for technical advice had been received 
by the Inventions Committee, no topics for investigation 
had been reported to the Pressure Vessels and Piping 
Research Committee, and the work of the Exploratory 
Committee on Splined and Serrated Shafts and Hubs 
had been deferred until after the war. 
the Coal and Gas Engines Committee had been held, 
but the Institution had actively co-operated with nine 
other organisations in a series of meetings, planned at 
the request of the Mines Department, to discuss possible 
improvements in the use of fuel and power in existing 
industrial plants. The completion of the final Report 
rof the Pipe Flanges Research Committee had been 
| deferred. Two further reports were being prepared for 
| publication by the committee on High-Duty Cast Irons 
| for General Engineering Purposes. A few experiments 





as 





~ |} had been conducted by the sub-committee on Carbide 


Tools, in conjunction with the Joint Standing Committee 
}on Research of the Institution of Mechanical Engineers 
and the Institution of Production Engineers. A report 
from the Exploratory Committee re Heat Tranefer in 
Boilers had been presented in the form of a paper read 
before the Institution by Professor C. H. Lander. The 
Sub-committee appointed to revise the Refrigeration 
| Committee’s Charts had now approved the chart for 
methyl chloride. Some further work had been done 
| in the laboratories of the University of Manchester on 
the flow of fluids through beds of granular materials. 
The work on cyclic movements in journal bearings being 
| undertaken by the University of Sheffield had been inter- 





rupted. 
ment departments in the matter of engineering cadet- 
| Ships, and, at the request of the Ministry of Works and 
Planning, Mechanical Installations Committee had 
| been formed to assist the Ministry in a general scheme 
| of planning for post-war building. It had not been 
| found possible to hold any joint discussions of the Joint 
| Committee on Materials and their Testing. 


a 





The largest increase was that of associate 
members, though the numbers of graduates and students | the matter on no higher plane, to support the Ben 
The losses by death | volent Fund mi 
A. H. Abbott, who was on the Committee 
Sir William 
Ben 
The president then said it would be common | Cock, representative of the Institution on the Board of 


The gifts made to the Insti- | 


|} an 


No meetings of | 


The Institution had co-operated with Govern- 


| of their own as completely as they might. To put 
ght be regarded as a form of insu: 
| ance for the subscriber's dependents, if not for 
| himself. The Committee of Management of th: 

Fund did not so much wish to reproach the members. 
| however, as to fire them with missionary zeal, so 
| that the 17 per cent. might be transferred from the 
| bottom of the graph to the top, to represent those 
| who did not subscribe to the Fund instead of those 
who did. 


The President mentioned that many subscribers 
were helping the Benevolent Fund by covenanting 
| to subscribe for seven years, thus enabling income 
tax to be recovered. He hoped that all who could 
| do so would support the Fund. 
| Mr. Raymond Crane, F.C.A., having been reap 
| pointed to audit the accounts of the Institution, the 
| secretary proceeded to announce the result of the 
| ballot for the election of officers and members of 
|Council. This was as follows: President, Professor 
F. C. Lea, O.B.E., D.Se., Wh.Sc. ; vice-presidents, 
Sir S. Leonard Pearce, C.B.E., D.Sc., and Major 
William Gregson, M.Sc. ; members of Council, Lord 
| Dudley Gordon, D.S.O., Dr. H. J. Gough, M.B.E.. 
F.R.S., Sir Allan J. Grant, Wh.Ex., Sir George H 
| Nelson, Engineer Vice-Admiral F. R. G. Turner, 
C.B., O.B.E., and Mr. R. A. Robbins. 

The retiring President, in inducting his successor, 
| briefly outlined Professor Lea’s professional career, 
| recalling that, on completion of his apprenticeship 
| at the Crewe works of the former London and North 
| Western Railway, he became a student at the 

University of Manchester and the Royal College of 
| Science, London, and was senior Whitworth Scholar 
| in 1896. After obtaining experience in mechanical 
d electrical engineering, he served in the civil 
| engineering department of the London and North 

Western Railway ; was senior assistant to Dr. W. C. 
| Unwin at the City and Guilds Engineering College ; 
| and then was appointed Professor of Civil Engineer- 
|ing in the University of Birmingham. During the 
Great War, he held a Territorial commission and, 
| subsequently, was commissioned in the R.N.V.R. 
| and the Royal Flying Corps, in which he was engaged 
jon aeronautical research. He was Professor of 
| Engineering in the University of Sheffield from 1924 
| to 1936 and, on retirement, was appointed Emeritus 
| Professor. He was a director of Messrs. Edgar 
| Allen and Company, Limited, Professor Lea became 

a member of the Institution in 1921, served as 
|chairman of the Yorkshire Branch from 1926 to 
1929, and had since served continuously on the 
Council, becoming a vice-president in 1939. He had 
been chairman of the Education Committee of the 
| Council for a number of years, and of the Welding 
| Research Committee almost from its inception in 
| 1931 until it was dissolved in 1939. 

Professor Lea, in thanking the members for his 
election, said that he regarded it as a compliment 
to those professors and teachers in the technical 
colleges of the country who, during the past 30 or 
40 years, in which he had been associated with their 
work, had done so much for the education of young 
engineers. He regretted, however, that the senior 
vice-president, Sir Leonard Pearce, had been unable 
to accept the presidency by reason of indifferent 
health and the pressure of his work. It was possible 
| that many of the members did not appreciate to 
| how great an extent the Institution was playing its 
| part in the war. Even in war, however, its primary 
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object was to encourage the art, the science and the | first batch of eight locomotives made for this 
ywactice of engineering. To quote the first para-| country in the United States was delivered. One, 
vraph of the interesting document that was pub-| which had been built by the American Locomotive 
lished when the Institution was founded in 1847:|Company, at Schenectady, was on exhibition at 
This Institution has been formed to enable | Paddington. These locomotives have been designed 
echanies and engineers engaged in the different | for general utility work, and will be used for hauling 
manufactories, railways, and other establishments | heavy coal and special freight trains weighing up 

» meet, correspond and, by a mutual interchange | to 1,500 tons. Their wheel-pattern is 2-8-0. With 
of ideas respecting improvements in the various | full tender, they weigh 130} tons, their tractive 
branches of mechanical science, | effort is 31,500 lb., and the working pressure is 


to increase their 

knowledge and give an impulse to inventions likely | 225 Ib. per square inch. 
to be useful to the community at large.” He hoped} The urgency of construction, coupled with the 
that he would have the co-operation of every | need for the maximum economy in the use of raw 
| materials and labour, has led locomotive builders 
to adopt radical changes in design, and it is claimed 
to move a vote of thanks to Colonel Thompson, | that some of the new types can be constructed in 
observing that this was the first opportunity the | only half the time required before the war. The 
members had had to congratulate Sir William on | railway workshops, for the same reasons, have con- 
the knighthood recently conferred upon him. | siderably increased their programmes for the repair 

Sir William Stanier, after acknowledging the|and modernisation of old locomotives, as it has 
cordial response to the President’s reference, paid | been found that serviceable engines can be pro- 
a warm tribute to Colonel Thompson’s work for | duced in this way more rapidly and with less expendi- 
the Institution, not only during his presidency, | ture of raw materials than new locomotives can be 
hut for many years. He had been associated with | constructed. 
it for a long time, and had been particularly helpful| Since a high proportion of the locomotives sent 
to the Birmingham Branch. It was due to his desire | overseas during 1942 were exported in connection 
that the Institution should possess a worthy portrait | with military operations, little information is 


member in carrying out these purposes. 
The President then called on Sir William Stanier | 





—. & 





motives completed for France but not delivered. 
When, therefore, the present locomotive building 
programme was started, it became necessary to 
withdraw¢labour from other war activities, and it 
proved difficult to convince the men so transferred 
that their new work was as important as that on 
which they had been engaged previously. Some 
definite resistance to transfer was encountered, 
owing to the lower rates which those transferred 
were required to accept. This brings out sharply 
one of the handicaps on the smooth working of the 
war effort due to the absence of a unified wage 
structure. 

Interesting work is being done by the London and 
North Eastern Railway in the reconstruction of 
engines, which has been described in detail in 
ENGINEERING, vol. 154, page 7 (1942). Itis claimed 
that a considerable saving in steel is effected by recon- 
structing engines rather than building new ones. 
An appreciable saving of raw materials is also 
achieved in the new Southern Railway 0-6-0 super- 
heated locomotives through various economies, 
including the use of thinner bearings (see ENGINEER- 
ING, vol. 153, page 336, 1942). A reductionof about 
70 per cent. in the thickness of the white metal is 
one of the economies introduced. Experiments are 
also being carried out by the Southern Railway to 
replace non-ferrous metals by other materials, but 


of its first president that the Institution of Civil 


Engineers had kindly offered one of their portraits | 
‘received from Turkey and it is probable that | to be incorporated in the 0-6-0 locomotives. The 


of George Stephenson. He had much pleasure in 
proposing a cordial vote of thanks to the retiring 





available regarding the volume of exports. During 


1941, substantial orders for locomotives were | these had not reached a sufficiently advanced stage 


deliveries against these orders were continued | new locomotives have been sufficiently reduced in 





during the past year. Turkey, however, has also 
been buying locomotives and rolling stock from 
Germany; in July, 1942, it was announced that 
four German-built locomotives and 80 wagons had 
been delivered to Turkey under an agreement con- 
cluded between the two countries in October, 1941. 
These deliveries were made as the result of the 
visit to Germany of a special Turkish mission, and 
it was announced that deliveries would continue 
at the rate.of 80 wagons per week. The total 
amount of rolling stock to be delivered by Germany 
under the 1941 agreement was said to be 30 loco- 
motives and 540 wagons. It was stated, however, 
| at the same time that some locomotives and rolling 
stock had been delivered to Turkey from Germany 
in execution of an agreement made before the war, 
and it would seem that Turkey is experiencing some 
difficulty in securing the fulfilment of delivery 
promises. This was to be expected in view of the 
reported shortage of locomotives and rolling stock 
|in German-occupied Europe, and it is probable 
that Germany is delivering only the minimum 
quantities necessary to persuade Turkey to release 
| vital raw materials, including chrome. 
Towards the end of 1942, details were released of 
OUTLOOK. a large order for *‘ austerity ’’ locomotives, placed 
by the Ministry of Supply. It was hoped that the 
VI.—LocomoTives anp RoLurne Stock. | first of these would be in use before the end of 
THE year 1942 has seen heavy pressure on loco-|the year. These engines are khaki-coloured, and 
motive builders, both with the object of increasing | will not be named, but will have ““WD” and a 
the number of locomotives available on the British | number on the tenders. Of standard gauge, they 
railways, which, since the outbreak of war, have| have been designed for use in any country with a 
been largely deprived of their normal replacements, | standard-gauge railway system. They are fitted 
and also with the object of building up a large | with vacuum brake equipment, or the Westinghouse, 
reserve to be used by the Allied Forces overseas. | or both, and also have a steam brake on the engine 
It has already been necessary to send abroad a| and tender. They can be quickly adapted to burn 
considerable quantity of locomotives and _ rolling | oil instead of coal. The tenders are unusually large, 
stock, for example, to Iran in order to increase| because the locomotives may have to work in 
deliveries of war supplies through that country to | countries where supplies of fuel and water are far 
Russia, and, if an Allied landing is to be made in| apart. They are designed to draw a load of 500 tons 
Europe, much larger numbers will be required. The to 700 tons, and have a maximum speed of 30 m.p.h. 
number of locomotives sent overseas in 1942 ana} to 40 m.p.h. Their design is stated to be more 
not been published, but in January, 1942, it was| economical of labour and raw materials than the 
announced that 143 heavy freight locomotives had | standard War (Office (L.M.S.-type) engine which 
been withdrawn from service in this country during | they supersede ; only 4 tons of steel castings are re- 
the previous year, and had been re-equipped and | quired in place of 21 tons. Ten of the new type 
dispatched for use overseas, mainly in connection | can be turned out for eight of the old. 
with ensuring supplies of war material to Russia.| Certain labour difficulties are reported to have 
The majority of locomotive builders have been | arisen in connection with the revised locomotive 
engaged for the past few years on the production of | construction programme. With the changing war 
other forms of war material, and, since much of | situation, the programme has already been twice 
this production must continue, they have been | radically changed. At the beginning of the war, 


president. Major-General A. E. Davidson, D.S.O., 
seconded the motion; adding that Colonel Thompson 
was a shining example of the public-spirited engineer 
who did carry out the frequent injunction to engi- 
neers that they should take a more active part in 
administrative affairs. He was Deputy Lieutenant 
and had been High Sheriff of Staffordshire, and had 
been active in furthering the interests of the Terri- 
torial Army at a time when it did not command a 
great measure of public support. He had been | 
largely responsible, also, for the establishment of 
the James Watt Memorial Hall in Birmingham. 

Colonel Thompson, in reply, said that his father 
had declared that ‘* the best thing I ever did was 
to join the Institution of Mechanical Engineers.” 
That was in 1870, since when the Institution had 
grown by leaps and bounds, and was still growing. 

The meeting then proceeded to hear and discuss 
a paper on ‘‘Some Textile Finishing Machines.” 
by Mr. K. 8S. Laurie, M.A., with which we hope to 
deal in a future issue of ENGINEERING. 
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unable to devote their full resources to locomotive | locomotives were urgently required for use in 
construction. As a result, a number of locomotives | France, but, when Germany occupied that country, 
have been imported into this country from the} the construction of aircraft, tanks and other war 
United States, while a number of other American | material became much more urgent than that of 
locomotives are being used by the British Army in | locomotives, and, in fact, efforts were made to sell 
North Africa and Iran. 


In December, 1942, the| to Turkey and other countries some of the loco- 





| weight to enable them to work over practically the 
| whole of the Southern system. 

| Heavier trains are being used on British Railways 
|in order to make the maximum use of locomotives, 
}and remarkable haulage feats have been recorded 
during the past year. The “‘ School ’’-class engines 
of the Southern Railway are regularly hauling 16 
or 17 bogie coaches instead of the peace-time 
jeleven. An L.N.E.R. mixed-traffic locomotive, 
No. 4800, brought 1,300 passengers from Peter- 
borough to King’s Cross in a train of 26 coaches, 
weighing 800 tons, and the streamlined Pacific 
locomotive Mallard recently recovered 8 minutes 
| lost time between Newcastle and Grantham when 
hauling the ‘‘ Flying Scotsman,” weighing 711 tons. 
| This locomotive holds the world’s record for steam 
traction, with a speed of 125 m.p.h. Very heavy 
|freight trains are also being run, iron-ore trains 
weighing as much as 1,700 tons. Coal trains worke d 
by the London Midland and Scottish Railway from 
Midlands collieries to the south are hauled by Beyer- 
Garratt locomotives and are composed of 86 13-ton 
wagons and the brake van, weighing in all over 
1,400 tons. The mileage run between heavy repairs 
has also had to be increased, and sometimes amounts 
}to as much as 100,000, or even 120,000 miles. 
| Express locomotives are being freely used for hauling 
freight trains. 

Further efforts have been made during the past 
year to secure an improvement in unloading and 
turn-round times for wagons. Users have been 
warned that wagons must not be regarded as ware- 
houses, and that unless consignees are more co- 
operative in discharging wagons promptly, there 
will be serious danger of a breakdown in rail trans- 
port. This danger is particularly great in clearing 
goods from docks, since, if wagons are not available. 
ships are liable to be detained and the goods are, of 
course, very vulnerable to bombing attacks when 
concentrated at the ports. Further measures to 
secure speedier turn-round were put forward by the 
Railway Executive Committee in December, 1942. 
Senders of big consignments were urged to ascertain 
the tonnage which could be accepted and cleared 
by the consignees, and to regulate their loading and 
dispatch accordingly. Senders forwarding less than 
a truck load were urged to consult their local railway 
staffs as to the best days for dispatch and it was 
suggested that loading and unloading should be done 
on Saturday afternoons and Sundays where neces- 
sary. Every minute of daylight should be used for 
unloading, and the railway companies should be 
notified immediately wagons were ready for releasc. 
This emphasis on a speedy turn round leaves little 
doubt that the available supply of goods wagons 
requires to be substantially increased as soon as 
adequate raw materials and labour can be released 


for this purpose. 
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RECENT DEVELOPMENTS IN 
STRUCTURAL ENGINEERING.* 
By Dr. R. A.M. Inst.C.E. 


(Concluded from page 156.) 


H. Evans, 


changes in the methods of analysis of con- 
structures have taken place within the last 
The moment-distribution method, which was 


MANY 
tinuous 
decade. 


introduced in 1930 by Professor Hardy Cross, of the 
University of Illinois, has been developed by many 
American and English authorities, and it is now one 


of the most useful methods of analysing indeterminate 
structures. The art of building structures by are 
welding, which was adopted during the Great War, 


has received a tremendous impetus during the present 
war. There is little doubt that welding will ultimately 
supersede riveted construction except in the case of 
special structures. Welding was adopted in new 
structures mainly for reasons of economy, arising from 
the reduced weight of steel required and the lower 
fabrication costs. The question of suitability and of 
improved appearance has also greatly influenced the 
introduction of welding in constructional work and, 
particularly, in the development of the rigid frame or 
portal frame type of structure. It is agreed that a 
saving in weight is effected by using welding instead 
of riveting of about 10 per cent. to 30 per cent., the 
saving arising from such factors as the absence of rivet 
holes, with the resulting reduction in the width of 
tension members, fewer gusset and cover plates. The 
cost of fabrication by welding is, at any rate, no dearer 
than by riveting, while there should be a substantial 
decrease in the cost with the development of more 
designs suitable for welding. Welding has attained its 
widest use in bridge work for plate web girders and 
solid web frames, and is inherently suitable for the 
fabrication of special shapes and connections; thus, 
in riveted skew-span bridges, it is desirable to place 
the cross girders at right angles to the main girders 
or frames so as to eliminate the difficult connections, 
but in welded construction, the cross girders can be 
connected effectively at any angle. In rigid-frame 
construction, the undesirability of having rivets in 


tension is often a handicap; a weld, however, can 


behave equally well in tension, compression or shear. | 


Welding provides a simple and effective means of 
stiffening a plate web girder and lends itself to varying 
the depth of the girder in order to protect a fish-belly 


or hog-back profile without adding much to the cost. | 


There are over 700 welded bridges, with spans up to 
350 ft.. in Europe, and over 300 welded structures, 
including skyscrapers, in the United States. 

Some of the earliest welded bridges were of the lattice- 
girder type, but it was difficult to avoid concentration 
of stress, of unknown magnitude, at the ends of the 
welds connecting the web members and the gussets. 
If the gussets are made small, or avoided altogether, 
the question of stress concentration becomes less 
important. This uncertainty of the stress distribution 
resulting from secondary forces in welded lattice 
girders has led to the revival of the Vierendeel or portal 
frame, truss. There are no diagonal members and the 
truss depends on the stiffness of the members to carry 
the shear forces, and the joints must be capable of 
transmitting high bending moments. The span of 
triangularly braced bridge girders of ordinary mild 
steel is very limited, but Vierendeel girders which 
show a saving in weight of about 25 per cent. to 43 per 
cent., render possible the attainment of spans up to 
about 1,600 ft. without recourse to high-tensile steels. | 
The theoretical and practical aspects of the design of | 
Vierendeel trusses are more exact than those used in 
designing triangularly braced trusses, while the former 
are also lighter and have lower assembling and main- 
tenance costs. 

The technical advances in recent years in the art of 
welding are mainly the use of higher welding current, 
with larger gauge electrodes, and the welding of high- 
tensile steels. The possibility of manufacturing large 
electrodes has resulted not only in higher welding 

eds, but also in less distortion, the latter being | 
greater for low welding, with a larger number of runs. 
At the same time, the use of large electrodes gives | 
deeper penetration and so increases the throat thick- 
ness of the weld for a given quantity of weld metal. | 
The welding of high-tensile steels is the result of the | 
successful manufacture of larger electrodes. The | 
cracking of the welded joints in high-tensile steels is 
reduced by using larger electrodes, as more heat is 
transferred to the metal during the welding and the | 
resulting rate of cooling is reduced. This automatically | 
reduces the hardening effect and the shrinkage. In 
post-war construction, it will be possible to build | 
welded structures of high-tensile steels, thus benefiting 
from the economy of welded =— and from the increase 
of the permissible steel stresses 





* Chairman’s address to the Yorkshire Association of | suspenders, the variable moment of inertia of the stiffen- 
the Institution of Civil Engineers, 
Abridged. 


delivered in Sheffield 


on October 3, 1942. 





| very sensitive, 


| be used, provided that the moment of inertia about 
| the horizontal axis of any section bears a certain relation | 


| equations of certain factors such as the extension of the 
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| Models are now used in many fields and are 
immense value in such branches of engineering 
hydraulics, ship design and aeronautics. 
knowledge gained from hydraulic models well 
established that it will suffice to quote the conclusion 
to Professor Osborne Reynolds's paper on tidal models, 
read before the International Congress on Navigation 
at Frankfort-on-Main nearly 60 years ago: “I have 
called attention to these results because this method 
of experimenting seems to afford a ready means of 
investigating and determining beforehand the effects 
of any proposed estuary or harbour works; a means 
which, after what I have seen, I should feel it madness 
to neglect before entering upon any costly undertaking.” 
It is only during the last 20 years that true working 
models have been employed as a means for the solution 
of structural problems, although the first general state- 
ment concerning the relation between similar systems 
was published by Newton in 1687. An ingenious 
method of determining stresses by direct measurement 
of the deformations of the model is that devised by 
Professor G. E. Beggs, in 1922, and by now it is the 
most generally useful of all mechanical methods for 
finding the stresses in highly redundant bridges. The 
Beggs Deformeter, the apparatus commonly 
known, is based upon Miller-Breslau’s theorem. 

A well-known example where the Beggs Deformeter 
was used to determine the stresses that of the 
Arlington Memorial Bridge at Washington.* The bridge 
has eight spans and a central bascule draw-span, the 
spans varying from 160 ft. to 180 ft. Each span 
consists of a reinforced-concrete arch barrel, with 
spandrel walls at each face and cross walls of concrete, 
spaced 8 ft. apart, to support the deck and to distri- 
bute the spandrel-wall loads across the arch barrel. 
The models were constructed of celluloid and the high 
degree of accuracy obtained with these models was 
indicated in the analysis of the arch, for the reactions, 
as calculated from the elastic theory, agreed very 
satisfactorily with those determined by the model 

A three-dimensional model was also constructed, to 
fedlents the transverse distribution of the spandrel- 

wall loads. This model, »,th the size of the 166-ft. 
arch, was constructed of a moulded tapered sheet of 


is 80 


as is 


18 


celluloid, and the cross walls and slabs of celluloid, of | 
proper scale thickness, were cemented to the arch 
barrel. Spandrel walls were not attached, but the 


cross walls of the model were provided with brackets 


at the ends for the attachment of weights to represent | 


the spandrel-wall loads. The model proved to be 
showed that the deflection of the bridge due to the 
weight of the spandrel walls would be of no serious 
consequence in increasing the stresses. 

A series of tests on structural models of the San 
Francisco-Oakland Bay suspension bridge was con- 
ducted in the Engineering Materials’ Laboratory of the 
University of California in 1931. The models were used 
as an aid in the selection of the type of structure and 
its governing properties, and as a check upon the values | 
calculated according to the current theories. Briefly, 
the model and prototye (actual structure) must be | 
geometrically and mechanically similar. Geometrical 
similarity requires that corresponding linear dimensions 
in the model and prototype should have a fixed scale 
ratio. Mechanical similarity requires that correspond- 
ing forces in the model and prototype should have a 
fixed ratio, although this ratio need not be the same as | 
that between the linear dimensions. Torsional vibra- | 
tion can be also investigated. Forced vibration is in | 
every way similar to free vibration so far as model study | 
is concerned, the fundamental requirement being that | 
the force scale reduction factor for the forced vibrations | 


| should be the same as for all other forces. 


In proportioning the stiffening truss of the model, 
the primary requisite is the satisfaction of the condition | 
of similarity in flexural properties. If vertical loading | 
only is considered, a bar of any shape or dimension may | 


to the corresponding value for the prototype. If, 
however; a model is to be used for both traffic and wind 
loads, the dimensions must be such gs to maintain the 
correct scale ratio for moments of inertia about both 
horizontal and vertical axes, i.e., the breadth and 
depth of a truss of rectangular cross-section must bear 
the proper scale ratio to each other. On all models, 
weights are applied vertically to the cable and suspen- 
ders to simulate dead and live loads and, when desired, 
weights are applied horizontally to the stiffening truss 
to simulate the effect of wind. Models are convenient 
for observing the deflections of parts of the structure, 
stresses in cable and stiffening truss, and the horizontal 
reaction against the towers under wind load. 

The deflection theory, as developed by Timoshenko, 
Moisseiff and Martin, is acknowledged to be in error by 
some small amount owing to the omission in the basic 


126, page 31 (1928). 





* See ae, vol. 
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and the deflection contours obtained | 


| from top to bottom. 
| the base, diminishing to 2 ft. at a height of 20 ft., 
| which it remained constant at 2 ft. to the top. 
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| ing truss and the resistance of the towers to longitudi: 
bending. The tests show that the difference 
the calculated and observed values of the main cab); 
about 6 per cent., the calculated value being the lar 
| A comparison of maximum positive bending moment 
in the stiffening truss, due to traffic loads, shows lit 
difference between that determined by the deflect 
theory and from the model. The loaded lengths ne 
sary to produce maximum positive bending moment 
a given point in the main span are consistently les 
the model than those found by calculation. 

Considerable progress has been made in the met! 
of construction of suspension bridges during the | 
15 years. Thus in the George Washington suspens 
bridge in New York, having a centre span of 3,500 | 
a new conception of the functiou of the stiffening t: 
is adopted, namely, that it merely ensures that, un 
the worst condition of temperature, wind and k 
distribution, the floor will not deform sufficiently 
introduce a gradient of | in 40. Prior to this, t 
stiffening truss was designed according to Rankin 
theory, on the hypothesis that its function was to d 
tribute any live load uniformly over the cable. T! 
saving in weight due to this new conception is mi 
striking ; in the George Washington Bridge, the stiff 
ing truss weighs about 3.400 lb. per foot, as compar: 
with about 13.500 Ib. per foot if it had been design 
according to Rankine’s theory. The effect of this 
that the truss exerts no restraint on the cable 
according to some authorities, it is possible with th 
new conception of the function of the stiffening truss t 
go up to spans of about 10,000 ft. with safety. 

The exact determination of stresses in an arch dam 
a complicated problem, due to the effects of complet 
or partial restraint at the base and along the side» 
Prior to the investigation on the Stevenson Creek Dam 
an arch dam was designed by considering it as made u 
of a series of horizontal arches, and the stresses in eac! 
elementary arch were calculated according to the rela 
tion of the wall thickness to the radius of the arc! 
If the ends of the arch are rigidly held in place, the 
tendency of the arch rib to shorten introduces furthe: 
which are known as rib-shortening stresses 
If the bottom of the arch dam is fixed, the lowest arc! 
ring will not be subject to arch stress, but will simply 
serve to transmit the load coming upon it to th: 
foundation. Successive arch rings above the bottom 
will be partly restrained, so that they will behave partly 
as arches and partly as vertical cantilevers. An arch 
dam on Stevenson Creek was constructed in 1926 for 
experimental purposes. It was equipped during con 
struction with suitable instruments, many of special! 
design, in order to obtain as complete information as 
possible on strains, deflections and other phenomena 
Tests on a small celluloid model were also made. The 
experimental arch dam was 60 ft. high and the upstream 
face was made vertical, with a constant radius of 100 ft 
The thickness was 7 ft. 6 in. at 
from 


an 


stresses, 


It is difficult to obtain reliable measurements of 
strains and deflections on service dams, as weeks ma) 


| elapse before the reservoir level changes sufficiently to 
| produce substantial changes in deflections and strains 
| During this period, the deformations of the concrete. 


due to changes of temperature and moisture content 
and due to the plasticity of the concrete, may obliterate 
the strains due to change of water level. The results 
obtained on this arch dam showed that the division of 
an arch.dam into a series of horizontal arches was 
inadequate for representing the conditions existing in 
an elastic arch. Professor Beggs carried out tests on 
a celluloid model of the Stevenson Creek Dam, using a 
reservoir of mercury. The celluloid model was 18 in. 
| high and 0-6 in. thick for the upper 9 in., increas- 
ing to more than 2 in. at the base. Although the 
scale of the model was only ,yth, its radial deflec- 
|tions and surface strains were readily measured. 
A comparison of the deflection and of the vertical 
and horizontal strains actually measured on the 
concrete Stevenson Creek Dam with those predicted 
from the model shows a satisfactory agreement in both 
magnitude and sign. Quantitive predictions of deflec- 
tion and strain can be made for the dam from the 
model, with an accuracy probably greater than would 
result from mathematical analysis. As a result of the 
above investigation on arch dams, Professor H. M. 
Westergaad deduced a new method of analysing such 
arches, on the assumption that the dam acts mechanic- 
ally as an elastic shell, and that this shell acts as if 
monolithic with the supporting elastic rock. The 
general structural behaviour of the Stevenson Creek 
Dam could be accounted for in terms of this new theory 
of flexure of an elastic shell. 








ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—The annual luncheon and reunion of the Association of 
Supervising Electrical Engineers will be held at the 
Connaught Rooms, Great Queen-street, London, W.C.2 
.30 for 1 p.m. 
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35-TON SELF-PROPELLED MOBILE | 
CRANE. 


A MOBILE crane of unusual capacity has recently 
been supplied to the United States War Department 
by Messrs. R. G. Le Tourneau, Inc., Peoria, Illinois. 
It was developed as a result of a request by the Air | 
Corps for a relatively high-speed crane, equipped with | 
rubber tyres, and capable of handling large aircraft 
ind bombers up to a weight of 30 short tons. Messrs. 
Le Tourneau had already built cranes of this class of 
smaller size, and the new model did not present pro- 
blems with which they were unfamiliar. The design 
ff the crane parts proper was merely a question of 
enlarging on previous practice, and the chassis element 
was already available in the larger size of Tournapull 
which was in production. The Tournapull is a self- 
propelled scraper-unit designed for earth-moving 
operations. The machine is provided with a cutter 
blade and is self loading as it is driven across the area 
to be excavated. It is capable of dealing with shale 
ind disintegrated granite as well as sand or gravel. 
The chassis portion of the crane, which can be seen 
in the two illustrations Figs. | and 2, on page 170, is 
identical with a Tournapull as far as the driving end 
ind transmission are concerned, but the scraper and 
bucket have been replaced by the horizontal frame 
carrying the leading wheels at the front end. 

The general arrangement of the crane is clearly shown 
in the illustrations. The out-reach of the cantilever 
jib from the centre line of the leading wheels is 35 ft., 
und the maximum clearance height above ground of the 
lifting block is 31 ft. 3 in. The wheelbase is 40 ft. | 
The rear portion of the horizontal chassis frame con- 
stitutes a bin containing some 14 cub. yards of sand, 
providing for the general stability of the machine. 
Counterweight ballast is provided by two 12-ton steel | 
blocks secured outside the engine frame, one on each 
side; one of these can be seen in Fig. 1. The crane 
structure is all-welded, the main members being 4 in. by | 
tin. box beams and the diagonals similar beams, 3 in. by | 
3in. The engine, which is used for both travelling and 
lifting, is a 200-h.p. six-cylinder Diesel running at 
1.800 r.p.m. The gearbox gives four forward travelling 
speeds and reverse. The lowest speed is 2-6 miles 
per hour and the highest 15-2 miles per hour, the 
reverse speed being 3-1 miles per hour. The machine 
is steered by independent control of the two rear} 
wheels. The winch cable passes through 16-part blocks 
for the lift. The rear of the jib structure is connected | 
to the top of the chassis frame by a 12-part cable. The 
total weight of the machine, which is operated by one | 
man, is about 65 short tons. 

In addition to handling aircratt, as shown in Fig. 1, | 
the crane is also used by the Army for lifting flat rail- 
way cars loaded with bags of cement, as shown in 
Fig. 2. In this case, the weight lifted amounts to 
35 tons, although for lifting aircraft the official rating | 
is 30 tons. We understand, however, that a crane of 
this class has lifted a weight of 65 short tons in connec- | 
tion with constructional work at Vicksburg, when an 
engine frame of this weight was lifted, carried a distance 
of a quarter of a mile and placed on its concrete founda- 
tion. For this special duty, an extra lifting block was 
installed on the jib at the lowest point of the first 
diagonal. This greatly reduced the reach which, how- 
ever, was still sufficient for the particular purpose. 











INSTITUTE OF TRANSPORT.—The luncheon which the 
Institute of Transport was to have held on Tuesday, 
March 2, has been postponed until April 6. Particulars 
of the new arrangemerts will be announced as soon as 


possible. 


MINERS’ WELFARE MINING SCHOLARSHIPS. The 
Miners’ Welfare Commission invites applications for a 
limited number of part-time day advanced mining 
scholarships tenable, as from September next, at ap- 
proved institutions. Candidates for these scholarships 
must be wage-earning coal-mine workers and have been 
so employed for not less than 18 months. They must be 
dependent on their own earnings, be at least 17 years of 
age on September 1, 1943, and have’ attended and satis- 
factorily completed an approved part-time senior mining 
course. Each scholarship will be awarded, in the first 
instance, for one year but will be renewable, if required 
up to a total period of four years, provided that the 
conduct and progress of the holder are satisfactory. 
The awards consist of a sum of up to 301. to cover fees, 
books, instruments and travelling expenses, and to | 
compensate the student for loss of wages in attending 
the course one day weekly (or two half days). The 
scholarships will be awarded on the results of a com- 
petitive examination, to candidates whose employers 
release them on one day each week to enable them to | 
attend the course of instruction. Further particulars | 
may be obtained on application to the Ministry of Fuel 
and Power, Dean Stanley-street, Millbank, London, 
8.W.1. | 











| generally ” 
| stage. 
| prepare a new wage application which would take into 
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LABOUR NOTES. 


THE negotiations between the Engineering and Allied 
Employers’ National Federation and the National En- 
gineering Joint Trades Movement, on the subject of 
the men’s application for wage increases, did not make 
any substantial progress towards a settlement at last 
week’s joint meetings in London. The sub-committee 


which had been appointed to examine the position met | 


on Thursday and, on the following day, reported to the 
full conference. An official statement issued at the 
close of Friday’s meeting said that the employers had 
made an offer which was unacceptable to the unions, 
while the unions had put forward counter-proposals 
which the employers were unable to concede. At the 
request of the unions, the conference was adjourned 
to give their representatives an opportunity to consult 


| their executives. 


As has already been mentioned in these Notes, the 
unions Originally desired (1) An increase of 11s. a week 


on basic rates, (2) An addition of 334 per cent. to the | 
basic rate of all plain-time workers, (3) Restoration of | 


certain pre-1931 conditions. At a conference on 
January 5, Sir Alexander Ramsay, on behalf of the 
employers, offered to (1) Transfer a portion of the war 
bonus to the basic rate with adjustments, if necessary, 


| to piecework times and prices, so that 25 per cent. 


could be earned by a workman of average ability on the 
new basis rate. (2) Increase the existing special time- 
workers’ bonus. With regard to the application for 
restoration of the pre-war conditions it was claimed 
that no change was justified. 

A delegate conference of the Associated Society of 
Locomotive Engineers and Firemen decided on Satur- 
day to accept “ under protest” the recent award on 
the wages question of the Railway Staff National 
Tribunal. At the close of the meeting, Mr. W. P. 
Allen, the general secretary of the society, said that the 
delegates had decided “ in the interests of the country 
not to pursue the matter further at this 
The executive would, however, immediately 


account all the past circumstances and the further 
possibilities. aoe 

The executives of the three unions of railwaymen, 
viz., the National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen and the 
Railway Clerks’ Association, agreed on plans for closer 
working at a meeting in London last week. Wage 


claims are, in future, to be the subject of joint consulta- 


tion between the three organisations before submission 
to the railway companies, and machinery is to be devised 
to co-ordinate the policies of the unions on matters of 
common interest to railway workers. A joint sub- 
committee is to be set up immediately to devise the 
machinery, and to report to a further meeting of the 
three executives. It is understood that the National 
Union of Railwaymen would have preferred amalgama- 
tion, but that the other organisations could not see 
their way to agree. 


Dealing with a point relating to the subject of 
women’s pay, the full United States National War 
Labour Board has clarified an earlier decision, by a 
panel of the Board, as to the rates to be paid to men 
and to women, and defined the circumstances in which 
a difference in rates would be compatible with the 
principle of “equal pay for equal work.” It was 
agreed that rates of pay for women employees should 
be based upon the established rates for the work per- 
formed. Where such work was identical with, or sub- 
stantially the same as, that performed by men on the 
same or comparable operations, the base rates and 
hourly rates should be the same. Any differentiation 
which resulted in lower pay to women assigned to the 
same operation and producing the same quantity and 
quality of output, would be discriminatory. Thus, it 
would be improper to use slight or inconsequential 
changes in job control or method of operation as a sole 
reason for setting up a wage difference against women 
employees. 


Where, however, lower production or decreased per- 
formance standards had to be established for women 
as compared with men, a proportionate adjustment of 
wages for women, it was held, was compatible with the 
principle of equal pay for equal work. If the employ- 
ment of women workers entailed extra supervision or 
the employment of extra men to undertake heavy 
physical labour which had been established as a part 
of certain jobs, and that employment increased the 
unit cost of production, an adjustment of wage rates 
would be in line with the principle of equal pay for 
equal work. 


On the other hand, it was pointed out, if the assign- 


ment of the heavy parts of the job served as a division 








of work and a specialisation of tasks could be made 
without any increase in unit labour costs, even if the 
female employees continued to receive the established 
rate for the operation, there would be no sound basis for 
setting a differentia] rate against the woman employee. 
Such a division of tasks had often been used on jobs 
manned entirely by male employees as a means of 
reducing unit costs while maintaining hourly rates. 


| Ow February 1, the official cost-of-living index figure 
was 99 points above the level of July, 1914, showing 
no change as compared with January 1. The index 
figures of food prices also remained unchanged at 
| 64 points above the level of July, 1914. Increases of 
4d. a pound became permissible from January 24 in 
| the retail prices of tea, which had remained unchanged 
since July, 1940, but in most cases these increases 
| did not take effect until after February 1. On the 
other hand, the average level of clothing prices on 
February 1 showed some decline owing to a further 
increase in the supplies of utility clothing and materials. 


In his report on the accounts of the Unemployment 
Fund, issued as a White Paper last week, Sir Gilbert 
Upcott, Controller and Auditor-General, states that 
payments during the year ended March 31, 1942, 
totalled 5,804,554/. In 1941, the total was 19,802,089/. 
and in 1939-40, it was 36,644,912/. The drop in two 
years was thus nearly 31,000,000/., although increased 
benefits came into operation on August 1, 1940. Con- 
| tribution income in the past year was 76,199,3701., com- 
| pared with 69,712,222/. in 1940. The discharge ot the 
| tunded debt having been completed in 1940, the balance 
|in hand rose from 29,210,9391. to 97,986,484/. at the 
| end of the year. Agricultural-account benefit pay- 
ments fel] from 451.0801. in 1940 to 195,8341. in 1942. 





As a result of negotiations between the representatives 

of the unions and the employers on the National Joint 
| Council for the building industry, the wages of building 
| trade craftsmen in England and Wales are to be in- 
creased by a Id. an hour as from April 1. Those of 
| labourers are to be increased by }d. an hour. The 
}unions had originally claimed an advance of 3d. an 
hour. The settlement does not apply to Liverpool, 
which has a separate agreement. 


Mr. George Bell, the secretary of the General Federa- 
| tion of Trade Unions, states, in his report for the fourth 
quarter of 1942, that methods of further easing the 
financial burdens borne by some affiliated societies, 
due to war conditions, have been considered by the 
| Trustees. They have unanimously recommended to 
| the Management Committee that the contributions of 
| affiliated unions to the Federation should be reduced 
from 66% per cent. of the total membership, (less reduc- 
|tions already allowed for members serving in H.M. 
| Forces, for apprentices and for superannuation) to pay- 
| ment on 50 per cent. for the duration of the war. The 
| first payment at the reduced rate is being made for the 
| quarter which has just ended. 





The Trustees, Mr. Bell says, regard this figure as an 
irreducible minimum, and have pointed out that, 
while in normal times it took 20 years’ contributions 
to pay for eight weeks’ benefit in a dispute involving 
the full membership of a union, it would take 40 years’ 
contributions to pay eight weeks’ dispute benefit under 
the new proposals. The Trustees are confident, he 
adds, that no society making provision for trade dis- 
pute benefit could legislate on a more generous basis. 
Their recommendation was unanimously endorsed by 
the full Management Committee. 


The President, executive council and assistant 
general secretary of the Amalgamated Engineering 
Union met representatives of the Engineering and 
Allied Employers’ National Federation in London on 
January 21 and discussed the following items :—(1) 
Transfer of workers within daily travelling distance ; 
request by the union for an agreement relating to 
travelling allowances. (2) Recognition of conveners of 
shop stewards. The employers, it is officially stated, 
promised to give consideration to the cases cited. The 
union also raised the question of fixing statutory 
meetings to discuss cases arising under the Appren- 
tices’, the Women’s and the Relaxation Agreements, 
etc. ; and it was agreed that such cases should be heard 
on the last Tuesday in the month, “ the agenda for 
same closing fourteen days beforehand.” 





In accordance with a resolution of the 1942 National 
Committee of the Amalgamated Engineering Union, 
a meeting of the Divisional Organisers concerned and 
members employed in the iron and steel industfy was 
held on January 29. An Advisory and Consultative 


Committee of six was elected, and Mr. Alec. Ross, 
Tees-side district secretary, was appointed to act as 
secretary of the Committee. 
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THE DEFINITION OF VOLUMETRIC 


EFFICIENCY.* 


By Proressor P. H. ScHWEIrTzEr. 


by a more satisfactory definition. 


hidden absurdity. 
so long undetected is that it vanishes if either the air- 
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Thus we have the disturbing 
the scavenging, the higher the power output. 


equation (2), 


with the conventional definition of the 


conclusion that the conventional definition 


If the volumetric efficiency 


result that, the poorer 
Since 
no empirical information was used in the derivation of 
only pure mathematics in conjunction 
volumetric 

Prue object of this paper is to show that the conven. | efficiency by equation (1), we are forced to draw the 
tional definition of volumetric efficiency for internal- 

»ymbustion engines should be discarded, and replaced | volumetric efticiency is unsatisfactory. 
It will be shown | to explain this paradox, it may be pointed out that the 
that the conventional definition leads to a hitherto| power output of an engine is controlled by the fresh 
The reason this absurdity remained | air charge and the unused air left in the residual gases. 
is a measure of the fresh 


of the 
In an attempt 


fuel ratio is close to the chemically correct ratio (car-| air charge, the power output naturally will increase 
burettor engines) or if the scavenging is practically | with both the volumetric efficiency and the amount of 


complete (four-stroke cycle open-chamber engines). 


residual gases. This is annoying, to say the least. 


In 


It is only with incompletely scavenged Diesel engines | normally aspirated four-stroke engines, the conventional 
definition has the attraction that it can be determined 


that the conventional definition fails. The conven- 
tional definition of volumetric efficiency is 
Vret 


; (1) 
V aisp 


€vol 


where V,.~ is the volumetric amount of fresh air (in 


very easily. 
retained is equal to the air delivered; therefore, by 
measuring the air consumption of the engine 
dividing the air consumption per cycle at N.T.P. by 
the displacement volume, €, 9) is obtained. 


In the absence of valve overlap, the air 


and 


In a two- 


cubic inches at normal temperature and pressure) | st roke engine, or in a supercharged four-stroke engine 
with considerable valve overlap, this is no longer 
possible and the simplicity of the conventional definition 


retained in the cylinder, and Vgisp is the displacement 


M _ -_ 
volume S d* = cub. in. There is no perfect uniformity 


but 60 deg. F. temperature and 14-7 lb. per square inch 
pressure are most frequently used. If the volumetric 
efficiency is defined as the ratio of the weight of fresh 
air retained per cycle, divided by the weight of fresh 
air that fills the displacement volume under N.T.P. 
conditions, that is obviously identical with definition (1). 

The main reason why the conventional definition of 
volumetric efficiency breaks down if applied to Diesel 
engines is that the Diesel engine never operates without 
excess air. It takes only about 14-5 lb. of air to burn 
completely l lb. of Diesel fuel; nevertheless, because 
ofthe imperfect mixing, 20 lb. or more must be supplied, 
otherwise the engine smokes. The excess air usually 
varies between 50 per cent. and 100 per cent. at full 
load, and is correspondingly more at part load. The 
residual gas, therefore, always contains a considerable 
amount of air. The air in the residual gas participates 
in the combusion of the subsequent cycle and conse- 
quently influences the power output of the engine. 

As shown in the appendix, the following relation 
exists between the volumetric efficiency and the brake 
mean effective pressure : 


Brak 139 2:4 14:5 l 
5 e .e.p. Ss - 
rake m.e.p ] a? , i 

€vol évoi4 Vres 

, Vaisp 
»» @& 
“ here 
f is the specific fuel consumption in |b. per b.h.p. 


per hr. ; 
rth is the theoretical or chemically correct air-fuel 
ratio, by weight ; 
€yo) is the conventional volumetric efficiency 
Veet 
V disp 
» r 
A is the excess air factor = — ; 
Tth 
ris the actual air-fuel ratio, by weight ; 
V res is the amount of residual gas in the 
charge, in cub. in, at N.T.P. ; 
Viet is the amount of fresh air retained in the 
cylinder, in cub. in. at N.T.P.; and 
Vaisp is the displacement volume in cub. in. 
It is seen that, if the residual gas V,;.~., = 0, equation 
2) becomes 


cylinder 


0-4 14-5 eyo) 

f rm A 

which shows a rather familiar relation between the 

brake m.e.p., the volumetric efficiency and the excess | 
air factor. With a normal fuel consumption of 0-4 Ib., | 
per b.h.p. per hr. and a normal! fuel, for which ry, = 14-5, | 
the highest brake m.e.p. for a normally aspirated engine | 
is 180 Ib. per sq. in. when the volumetric efficiency and 
the excess air factor are both 1-0. 

In a normal Diesel engine, V;., is not zero and the 
brake m.e.p. will, therefore, depend on the amount of 
Vress An examination of equation (2) will result in| 
the startling discovery that, when V,,.< increases, the | 
brake m.e.p. also increases. To illustrate, assume 
50-per cent. excess air, A 1-5, €yo = 0-8, f = 0-4 Ib. | 
per b.h.p. per hr., and r,, = 14-5/1, which are all aver- 


Brake m.e.p. = 180 (3) 


age values; then with 
y 
J 0-05 0-1 0-15 0-2 0-25 
\ disp 

Brake m.e.p. 97-9 


99-8 101-3 102-9 104-3 


* Paper presented at the annual meeting of the} 
American Society of Mechanical Engineers, held in New 
York, November 30 to December 4, 1942. Abridged. | 





disappears. 


A satisfactory definition of volumetric efficiency 
on the selection of the normal temperature and pressure, | should be one which would indicate the charge in the 


cylinder rather than the air in the charge. 
be applicable to two-stroke engines and supercharged 
four-stroke engines as well as normally aspirated four- 
stroke engines. It should be of such form that, if 





It should 
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This volumetric efficiency is a measure of the suc: 
in filling the cylinder, irrespective of the composit jv 
of the charge. It is predominantly controlled by t} 
scavenge pressure and the port (valve) size. It can | 
determined by a pressure gauge and a thermomet 
at any point during the compression stroke. 

During combustion, part of the air contained in t} 
cylinder charge burns, and part of it, the excess aj 
not involved in the attendant chemical react ix 
Part of this excess air escapes through the exhaust wit}! 
the combustion products, and the part of it V». — \ 
(Vep represents combustion products in the residu 
gas) remains in the ¢ylinder and participates in t/ 
subsequent cycle. Therefore, the cylinder charg 
consists of three parts, namely, the retained portion « 
the air delivered, part of the combustion product 
from the preceding cycle, and part of the excess a 
from the preceding cycle. 

The scavenging efliciency is a measure of the succes 
in clearing from the cylinder the residual gases of t] 
preceding cycle, and is defined as 
Veet = _\ ret 
Ven Viet \ res 

This efficiency is an indication of the contaminatio 
of the air charge. Principally, it can be determine 
by gas analysis. The fresh air available for combus 
tion is described by the term © charging efficiency 
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and that is the term that is frequently called v: 
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| the scavenging is improved (lower relative amount of | metric efficiency in four-strok engines. The pow 
residual gases), at unchanged volumetric efficiency the | output of the engine is roughly proportional to it 
cylinder output would increase rather than decrease. Simple algebra will show that 
A consistently satisfactory system of definitions can 7 Y I 9) 
| be arrived at by the following reasoning : a ip IPF a = : 

This is a consistent and convenient terminology 


4 The air delivered into an engine cylinder is split 
| into two parts, namely, the air short-circuited, which 
| leaves through the exhaust port or valve overlap, 
jane the air retained, which stays in the cylinder after 
port or valve closure : 

Vael Vret (4) 

| This and the following can well be visualised by a refer- 
| ence tothe accompanying diagram in which all V's signify 


| 


V short 


| 
} 


| \ ret 
> ; ? Vael 
|} is an index of the amount of air retained, as 1 — Nut 
| is the relative amount of air that is short-circuited to 
| the exhaust without participating in the combustion. 
In a four-stroke engine without valve overlap, the air 


volumes at N.T.P. The utilisation factor my, 


short-circuited (V,hort) is zero, and the area below the 


dotted line in the diagram is missing. The utilisation 
factor is a measure of our success in utilising the air 
without much waste. It 1s largely controlled by the 
scavenging arrangement. 

There is another way to increase the amount of air 

retained; namely, by increasing the delivered air. 
The delivery ratio, 
Vaet 
Vaisp’ 
is a measure of the air fed into the engine and, in case 
of pressure-charged engines, is predominantly con- 
trolled by the capacity of the blower. The air retained, 
Vret, together with the residual gas, Vy... remaining 
in the cylinder after scavenging, constitutes the cylinder 
charge, Veh. This charge may be more or less than the 
displacement volume Vajsp, depending on the volu- 
metric efficiency, which is 


I (5) 


4 


V V + V. 
®vol = = ch _ ‘ret res 


Vaisp 





(6) 


Vaisp 





applicable to both two-stroke and four-stroke engines 
Naturally, if Vreg land yep, = nyo. and the 
conventional definition in equation (10) becomes valid : 
Vret 
Vaisp 
With this terminology, the new volumetric efficiency 





). sc 
Avol (10 
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Nvol Veot + Ves _ Vires (il 
0 : ol ) 
, Vaisp . Vaisp 
and equation (2) will become 
0-4 14-5 
Brake m.e.p. = 180 = . : 
f th l A I 
Vires Nvol 
Avol = 
. V disp 
(12) 


Taking advantage of the term scavenging efficiency 
as defined in equation (7), equation (12) can be written 
as 
0-4 14-5 

; 


ac 
(A 


Brake m.e.p. 180 Wol 
(13) 
It is, of course, realised that definition (1) of volu 

metric efficiency is not the only one in current circula 
tion, and also that the proposed definition (6) has been 
used before; but all this should strengthen rathe: 
than weaken the plea to abandon the former in favou: 
of the latter. 


Tth l 


1) mx 


APPENDIX. 
The horse-power output of an engine is 
Vaisp ; 
12 


brake m.e.p. 


h.p. (14) 


~ 33,000 
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where Vaigp is the displacement volume in cub. in., n the 
r.p.m. and ¢ the number of strokes per cycle. Naturally, 
the horse-power is also equal to the total fuel con- 

sumption divided by the specific fuel consumption. 
Ss 2n 
F, Voure P ry 
r-f x 1728 ’ 
: 2n 
V pure P an 

rin A x 1728 

where Vpure is the volume of pure air under N.T.P. 


conditions in the cylinder before combustion, r the 
actual and ry, the theoretical or chemically correct 


< 60 
(15) 


h.p. 7 


60 


. r js 
air-fuel ratio, A — the excess air factor, and p the 


tb 
weight of one cub. ft. of air under N.T.P. conditions 
0-0765 Ib. 
From (14) and (15), 
1050 Vpure 


Af ren Vaisp 
Referring to the diagram on the opposite page, the 
following equations can be written : 


Brake m.e.p. (16) 


Vpure Veet + Vres — Vep, (17) 
cp theo 
= ———» (18) 
\ res \ ret 
pew wo ee, . (19) 
Tth \ theo 


and, finally, the conventional definition of volumetric 
efficiency, 
Veet 


; ° (20) 
\ disp 


€vo 


In equations (16), (17), (18), (19), and (20), we have | 


five equations with five unknowns: Vopure. Vret: 


Vineo and r. The solution is 
0-4 14-5 
f tm» 1 


€vol 


cp: 


Brake m.e.p. 180 


€vol 


which is identical with equation (2). 
No empirical information was used in this derivation, 
therefore, the relation must be exactly valid under all 


THE FIRST GAS-TURBINE 
LOCOMOTIVE.* 
By Dr. Apot¥ Meyer. 
(Concluded from page 160.) 


In weighing the economic value of the gas-turbine 
locomotive it is best to consider the subject first from 
the point of view of traffic density, which is the deter- 
mining factor of any traction system. If a dense 
traffic has to be dealt with, full electrification will 
always receive the first consideration. Wherever the 
course is justified, any other form of locomotive is 
immediately excluded, which means that the principal 
competitors will be the steam locomotive and the Diese] 
locomotive. Coal cannot yet be employed as a fuel for 
the gas-turbine locomotive. This restricts its use to 
countries in which oi] occurs, or in which oil can be 
obtained relatively easily and cheaply. In countries 
rich in oil resources, or where oil is readily available 
and is even used for firing steam locomotives, the 
reduction of the oil consumption to a little more than 
half is likely to be a deciding factor in favour of the 
gas-turbine locomotive. 

Considerable saving is also realised in lubricating oil 
costs; the consumption of lubricants of the purely 
rotating machinery is extremely small, whereas, 


according to American authorities, the lubrication costs 


11. 





Creep Strength... Lb. per Sq.In. 


1930 
Year 


1940 
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of steam locomotives amount to 10 per cent. of the 

fuel costs. The corresponding figure in the case of the 

gas turbine may be taken as less than 1 percent. A 





conditions, with a single reservation. In writing 
equation (18), it was assumed that the relative air | 
content of the residual gas is the same as that of the 
exhaust gas at the beginning of the exhaust, and also 
that the volume of the exhaust gas under N.T.P. con- | 
ditions is equal to the volume of air retained under | 
N.T.P. conditions. The latter is not strictly true, | 
as at 7:1 carbon-hydrogen ratio, the volume of the | 
exhaust gas is 4 per cent. to 5 per cent. greater (6-5 per | 
cent. with zero excess air) than the volume of air at 
full load. The difference is less at part load. But 
even a 5 per cent. difference in gas volume only causes 
less than 0-5 per cent. difference in brake mean effective 
pressure, which is considered negligible. 





INSTITUTION OF CIVIL ENGINEERS.—The next 
ciate-membership examination of the Institution of Civil 
Eng-neers will take place in London and the Provinces 
during the week commencing April 12. The closing 
date for the receipt of applications is February 28. 


aS80- 





IRON AND STEEL Scrap.—The Control of Iron and 
Steel (No. 29) (Scrap) Order, 1943 (S.R. & O. No. 170), 
has recently been issued. In it a new specification is 
idded to the list of specifications given in Table IIs of 
the Iron and Steel (No. 14) (Scrap) Order, 1940, and | 
relating to scrap for use in the manufacture of steel | 
ingots. 





FUEL EFFICIENCY.—Three useful additions have re- 
cently been made to the series of informative leaflets 
prepared by the Fuel Efficiency Committee of the 
Ministry of Fuel and Power for the guidance of industrial 
consumers of fuel. The first of these, Bulletin No. 8 
Bonus Schemes for Fuel Economy in Industry, discusses | 
nine different schemes for inducing e:nployees to save 
fuel. Bulletin No. 9, entitled Combustible Material in 





(shes, examines very thoroughly sources of loss, by | turbine should lie between these two, somewhere in 
incomplete combustion or otherwise, in different fuels | the neighbourhood of 65 dols. per horse-power. 


and suggests remedial measures having both technical | 
ind economic value. Bulletin No. 10, Control of Excess 
tir on Steam Raising and Central Heating Plants, deals 
with the drawbacks of too much air for combustion, 


which is often the result of a desire to prevent smoke. | service, have led to a steady increase in the number 
‘he importance of correct air regulation is explained and | of Diesel-electric locomotives. 


the steps that can be taken to effect it are discussed in a 
practical manner. The leaflets are issued by the Ministry | 
of Fuel and Power, Dean Stanley-street, Millbank, 


London, 8.W.1. 


further advantage of the gas-turbine locomotive is the 
absence of any water. This does away not only with 
the necessity of having to carry a supply of water, 
but also with all the arrangements for procuring, 
delivering, purifying, and softening the water. The 
absence of water is also very noticeable in the main- 
tenance, and accordingly results in increased avail- 
ability since there are no interruptions for cleaning or 





to the United States. In a paper by E. E. Chapman, 
presented to the American Society of Mechanical 
Engineers on June 16, 1941, these two forms of opera- 
tion are compared in the light of modern American 
experience. 

The principal data characteristic of the different 
classes of service are reproduced in Table II, herewith, 
together with the corresponding data for the gas- 
turbine locomotive. As no operating experience is yet 
available for the latter, the data for a number of the 
points have had to be estimated on the basis of other 
experience, such as that obtained with stationary steam 
turbine plants. Table III gives a comparison between 
the weights of the gas-turbine locomotive and a Diesel- 
electric locomotive of equal power, also built in Switzer- 
land. 


TABLE III.—Comparison between Gas-Turbine Locomotive 
and Diesel-Electric Locomotire. 
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Weight, Tons. Gas-Turbine | Diesel-Electric 

Locomotive. Locomotive. 
| 
Mechanica! part 37-5 50 
Thermal part 56 as 23-7 — 
Diese! plant and accessories 26 
Electrica! equipment 25-6 30-2 
Stores and equipment 5-2 5-8 
Total weight in running 
order - os - 92 112 

Maximum driving-axle loa: 16 16 
Carrying-axle load Ae 14 12 
Maximum speed 7 a 110 km. per hr. | 100 km. per hr. 
The gas turbi ne locomotive 

| is lighter by 20 tons 








There appears to be no reason why an efficiency of 
90 per cent. should not be possible for the gas turbine, 
if 85 per cent. can be attained in the compressor, since 
| the heat losses which are wholly disadvantageous to 
| latter are partly recuperable in the former. An 
| improvement of 4 per cent. in the turbine would result 
|in an improvement of 10 per cent. in the efficiency of 
| the locomotive. Fig. 11 shows how the creep strength 
| of heat-resisting steels has increased during the last 
|few years. It is to be hoped that metallurgists will 
|see that this improvement is maintained; for an 
| increase in temperature of 150 deg. F., with the same 
|creep strength as has been achieved in the past five 
years, would result in a further improvement of the 
gas-turbine process of the order of 25 per cent. 

A further considerable advance of the gas-turbine 
locomotive is to be expected, should it be possible to 
solve the problem of the pulversised-fuel gas turbine. 


TABLE IV.—Principal Shop Test Results. 












































repairing boilers. The price is, of course, an important Loading. 
factor. According to American data, the cost of a 
steam locomotive in the United States is about 35 dols. Quantity Measured. 5 ' | 
per horse-power, and that of a Diesel-electric locomotive 5A + Load. | 2 Load. _— 
about 88 dols. per horse-power. The price of a gas : 1 ; 
TABLE II.— parison bet: S , Di - } 
a at es ee Dicsel-Electric and | 1 ation of test, min. ..| 40 60 60 165 
vas Turbine-Electric Locomotives. Input to generator, kW .. 0 795-7 | 1,208-7 | 1,648-6 
” Fuel consumption — 
tive to lower calorific 
Item. Steam. Diesel | qatine. | value of 18,000 B.Th.U. 
‘ ‘ ; per lb.), Ib. perhr. .. 444 988 1,386 1,945 
Fuel ¢ ption, lb. per 
' | h.p.-hr. ‘a oa — 0-9302 | 0-7971 | 0-8797 
Approximate cost per Thermal efficiency rela- 
horse- power Se 7. 172. 108. 131. tive to generator coup- 
Efficiency at drawbar, ling, per cent. .. a 15-27 | 17-74] 16-07 
percent. .. oe 6-8 26-28 15-16 Speed of gas turbine, 
{| Greater rpm. .. he - ~ 3,529 | 4,178 | 5,257 
Mileage per annum .. 180,000 250,000 1 than Speed of generator, r.p.m. die 558 660 830 
Time for tank filling — + turbine 59 | 1,010-2 1,086 
ne fo 1K * A . _— 9 010-2 s 
and refuelling Greatest | Least Small intake, deg. F saad oe Ee ee Kaen 
Scheduled speed Lowest | Higher Higher . te ra- 
Track wear .. ~" Large Less Least eee on th: 65-3 
Power braking “" None Full power (|Full power : padi 
Approximate life ir . Maximum fuel consump- 
years . . 30 15-20 30 tion at full load, speci- 
Maintenance Lower High Least fied by the contract 0-8936 Ib. per h.p.-hr. 
Fuel costs (steam | 3 
100) - = 100 50-75 50-75 
ene fuel Such a turbine, for an output of 2,000 h.p., is at present 
vero : . 
an Pee m 10 20-30 Less than 1|0n trial on the test bed at Messrs. Brown Boveri's 
Water costs as a per- - - works at Baden, Switzerland, and the encouraging 
centage of fuel costs ” oo Mi experience obtained up to the present gives reason 
gerry orese™ — — to believe that the day of its practical application is 











| motive has become a serious competitor of the steam 


* Paper read at a meeting of the Institution of 
Mechanical Engineers, held in London, on Friday, 
| December 18, 1942. Abridged. 


Daring the last few years, the Diesel-electric loco- 


locomotive. The motor car and the aeroplane, by caus- 
ing a demand for higher train speeds and more frequent 


This applies particularly 





not far distant. 
APPENDIX. 

Shop and Road Tests on 2,200-h.p. Gas-Turbine 
Locomotive for the Swiss Federal Railways.—After com- 
pletion of the thermo-electric portion of the gas- 
turbine locomotive, various tests were conducted, both 
at the works of the Brown Boveri Company in Baden, 
and also with the completed locomotive on several 
lines of the Swiss Federal system. Official workshop 
acceptance tests of the gas turbine-generator group 
were carried out on the test bed of the Baden works 





on September 1, 1941, in the presence of representatives 
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of the Swiss Federal Railways. 


Steam Boiler Owners. 


179. 


After the locomotive was completed, a series of road 
Due to the war conditions, the fuel 
situation in Switzerland is serious, and only a very 


tests were made. 





limited number of road tests could be carried out. The 
results of three such tests are given in Table V. 

TABLE V Road Test Results. 

Test No. 1 No, 2 No 
Length of line, miles 100-2 60-4 41-55 
Total weight of train, tons* 430 313 313 
rotal elevation, feet above sea level wes 1.358 266 
Average ruling grade, per cent O-171 | 0- 4265 0 
Running time including stops, min 147 101-5 


Number of stops 9 - 1 





Running time without stops, min 130-5 a3°5 50 
Average speed without stops, m.p.h 46 43-5 49-7 
Power output at generator ter 
minals, kWh 1,507 -¢ > 428-3 
Output at generator coupling, KWh | 1,735-5 > 466 
Fuel consumption (calorific value 
18,000 B.Th.U. per Ib.), Ib 2.805 1,783 99s 
Fuel consumption, Ib. per h.p.-hr 1-206 1- 4923 1-5973 
* Reckoned as 2,000 Ib 
TABLE VI Acceleration Tests. 
. Accelera- 
Grade Speed — Gu — “d tion 
per cent m.p.h on one~-aee m.p.h. per 
_ sec 
0 eri) 112 Io 0-5 
1-2 37-3 97 150 0-385 
1-8 24°85 oo 100 0-276 
2-6 18-45 100 100 00-1865 


Based on the experience gained during the various tests 
earried out on the test bed and with the locomotive 
on the road, some refinements will be introduced for 
future execution, which will result in the following 
improvements: (1) the power input at the generator 
coupling will be increased from 2,200 h.p. to 2,500 h.p. ; 
and (2) it has been found possible to lower the fuel con- 
sumption at all loads, particularly at small loads. This 
gain is obtained by an improvement of the turbine 
blading and by provisions to increase operating tem- 
peratures at small loads, which so far were unnecessarily 
low. 

The time required to accelerate a train of a total 
weight of 321 tons (weight of locomotive 101 tons, 
weight of train 220 tons) from standstill, to the speeds 
mentioned, is given in Table VI 








CATALOGUES. 

Ventilation in the Black-Out We have received from 
Messrs. Colt Ventilation, Limited, Surbiton, Surrey, 
brochure giving a detailed description of their system of 
black-out ventilation which has been adopted in many 
factories where difficulty had experienced in 
obtaining adequate ventilation during black-out hours. 
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been 
Flow-Operated Switches. Messrs 
122, Regent 
describing 

audible or visible warning of any 
gas 
stoppage 


Negretti and Zambra, 
W.1., leaflet 
-actuated an 
change of flow of either 


have issued a 


switch 


Street, London, 


an electrically giving 
“ase from a 


due 


pipe, such as a dec 





a liquid or a in a 


partial or an abnormal increase to a 
fracture. 

Fluorescent Lighting Equipment.—Messrs. The Edison 
Electric Company, Limited, 155, Charing Cross- 
road, London, W.C.2, have folder (No. L.E. 
1237) dealing with factory lighting, and especially with 
fluorescent-lighting equipment. Illustrations 


and specifications are included of reflectors, control gear, 


Swan 


sent us a 


S0-watt 


and various ac 


Black-Out 


“e380TIes. 

Messrs. 
Ferry-lane, 
catalogue 

of which 

Diagrammatic 


Keith 
Tot- 
(No. 

are 


Ventilating Equipment. 
Blackman, Limited, Mill Mead-road, 
tenham, London, N.17, have issued a 
V.219) of ventilating fans, the 
designed to prevent the passage of light 


casings 


illustrations and outline arrangement drawings show the 
method of application in particular cases. 

Gas Condensers and Coolers From the London Area 
office of Messrs. The Whessoe Foundry and Engineering 
Company, Limited, which is situated at Lane’s Offices, 
Potten End, Berkhamsted, Hertfordshire, 
received brochure illustrating the company’s 
condensers and coolers. An outline is given of the design 
procedure in the of condensers, together with 
curves correlating the principal factors. Requests for 
copies of the brochure should be addressed to the com- 
pany’s Technical Department, at Darlington. 


we have 


a gas 


case 


The electrical measure- 
ments were carried out by the Engineering Department 
of the Swiss Electrical Engineers’ Association, and those 
of the fuel consumption were in the hands of the 
Inspection Department of the Swiss Association of 
The chief results of the official 
acceptance tests are given briefly in Table IV, on page 
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** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 

ice Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 1s. each. 

The date of the advertisement of the acceplance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent hes been sealed, when the 
word ‘* Sealed ’’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


547,198. ‘Bus-bar Connector. Foster Instrument Com- 
pany, Limited, of Letchworth, and C. E. Foster, of Letch- 
worth. (12 Figs.) February 1941.—-The ‘bus-bar 
connector is designed to avoid the use of screws and to 
of vibration while maintaining 
good electrical connection. The multi-circuit connector 
of of 
units, accommodating pair 
insulating block of synthetic resin is 
consisting of a pair of base strips 1, 
partitions 2 The 
joined together by longitudinal bars 3, 
along their outer edges. The metal 
of a lower strip 6 (Fig. 2) having a central ridge 7 engaging 


on 


26, 


be capable absorbing 
connector 

The 
form, 


shown consists a series independent 
of conductors. 
of cellular 
on which are 
the partitions are 
which are flanged 


connectors consist 


each a 


hine 
upper corners of 







. 2 Figt 
2 Fig. 2. 
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(64°, 193) 


in the space between the base strips 1 and upturned ends 
drilled Above the strip is a V-shaped 
leaf spring 10), the apex of which is seated in the depres- 
Above the spring 10 
is mounted the upper connector strip 14 which has in- 
verted U-shaped lugs 16 with the upturned 
ends on the strip 6 Both limbs of these Ings are drilled 
To make conductor, the 
top of a lug 16 is depressed with a screw driver, until the 
holes in the lugs 16 register with the holes in the upturned 
ends of the strip The of the 
then inserted and the upper connector plate 14 released, 
the conductor then gripped. ( Accepted 
fugust 18, 1942.) 


in which holes are 
sion on the under side of the ridge 7. 
enga zing 


through a connection to a 


6 end conductor 18 


is 


being firmly 


INTERNAL-COMBUSTION ENGINES. 
547,939. Oil-Engine Reversing Gear. Crossley Brothers, 
Limited, of Manchester, and H. D. Carter, of Manchester. 
(3 Figa. July 11, 1941.—The invention is a single con- 
trol reversing gear for multi-cylinder 
ignition two-stroke oil engines which have exhaust valves 
in the cylinder heads 


compression- 


The invention is shown as applied 
to an engine with exhaust valves in the cylinder heads. 
The engine crankshaft a drives shaft carrying a long 
helical gear wheel d This engine-driven 
two helical gear wheels ¢ and /, the wheel f being splined 


a 


wheel drives 

















ea 239) 









A, and 


valves 


upon the camshaft operating the exhaust 
the other splined upon the 
operating the fuel pumps The pump-driving wheel ¢ 
with a long helical gear k 


wheel ¢ being camshaft 


is combined in a single unit 
which drives a helical gear m on the shaft of a disc vaive n 
for controlling the flow of compressed air to and from 
pistons o which open valves p for delivering the starting 
air to the engine cylinders in proper sequence. The gear 
wheel f which drives the exhaust-valve camshaft, and 
k which drives the fuel-pump camshaft 
distributor valve, are slid in 
links connected to the 
ends of by hand- 
The handwheel ¢ air master 
which supplies compressed air both to the dis- 


The dise of the 


the double gear e, 
and the 
unison in opposite directions by 


compressed-air 


opposite lever s which turned a 


wheel ¢. 
valve 
tributor 


also controls an 
w 


n and to the starter valves p. 
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26, 


1943. 


valve which distributes the compressed air to 

the starter valves p is held upon its seat by the air press: p>. 
at other times it floats bet we: 
cover. When the 
of the control handw!i / 
Closes the master air valve w; the distributor valv« 
floats it To the 
handle ¢ is turned to bring the helical gears ¢, f a 


n 


j only during starting ;: 
seating and the valve 


started, a 


enging 
small movement 


as is revolved. reverse engine 
into the positions shown by the chain-dotted lines 

changes the relative angular positions of the crank 
and fuel-pump driving shaft sufficiently to 
engine, the gears driving the compressed-air cist: 


to start 


revere 
also being moved sufficiently the engine j 
forward 
September 17, 


or reverse direction required. 1 


MACHINE TOOLS AND MACHINE-SHO! 
EQUIPMENT. 


548,017. Drilling Machine for Diamonds. The Genera) 
Electric Company, Limited, of London, and C. G. Eden. of 


Wembley. (2 Figs.) March 19, 1941 The dia: 
carrier | rests on rollers 2. A vessel 3 filled wit! 
accommodates the ends of the pistons 4,5. The pist 
is connected to the diamond carrier, and the pistor 


which is the driving piston, is reciprocated in the cyli: 


by the straight cam 12 against which its outer e 

pressed by a spring In order that pressure betw 
the drill and the diamond may be maintained regard 
of wear on the former, the vessel 3 is connected t 
constant-pressure reservoir & during, and only dur 

the period when the carrier is in its forward position 

the driving piston is at rest The diamond is t 
pressed against the drill during this period by a const 
force ; but since the connection to the reservoir is bro} 
before the driving piston moves, the motion of the car 
does not depend on the position that it takes up ur 


| the constant pressure The periodic making and br 


ing of the connection with the reservoir 8 is effected 


the shaft 9 which acts as atapinthe duct 10. The fig 
shows the machine in the drilling position when 
diamond and drill eve held in contact by the pressur 
| the reservoir 8. In order that the part of the cy 
during which the diamond and drill are separated ca: 
varied, an adjustable link connects the cam 12 














(648,077) 


the crankpin driven by the shaft 9. The impact velo 


vetween the carrier and the drill can be kept below 
upper limit by shaping the cam surface. Excessiy 
impact under the constant pressure in the reservoir 5 


is highly improbable, since the amplitude of the motion 
tough! 
it cannot be greater than the amount by which the dept! 
of the hole was increased during the drilling period pre 


under this pressure will always be very small. 


ceding the last separation. In cases where a definit« 
minimum value of impact is required, a by-pass 24 
adjustable high resistance is provided between th: 


reservoir and the vessel 3, this by-pass being always ope! 
of oil being controlled b 
Then, during the period of 


and its resistance to the flow 
the adjustable screw plug 25. 
separation, oil leaks through the by-pass and causes tli 
driven piston 4 to approach the fixed drill. When the 
driven piston is again moved towards the drill by the 
cam the carrier 1 and the drill come into contact before 
the piston 4 has reached the end of its travel and whil 
it is still in motion. The impact will therefore depend 
on the amount of oil that has leaked through the by-pa-- 
during the period of separation. Before the main con 
nection is opened between the vessel 3 and the reservoi! 
8, pressure in the vessel 3 will be high, but leakage back 
through the by-pass will prevent excessive pressure. It 
is important in the operation of the machine that the 
position of the piston 5 should be substantially the sam« 
when the tap 9 opens as when it shuts ; otherwise there 
may be a tendency for a continuous pumping of oil to 


or from the reservoir. (Accepted September 22, 1942.) 
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THE DEVELOPMENT OF THE 
DOXFORD MARINE OIL 
ENGINE. 
By Dr. W. Ker Wirson, M.I.Mech.E. 
(Continued from page 163.) 

Torsional Vibration.—In 1928, after about 60 
ships had been put into service, the first serious 
crankshaft trouble was encountered. This occurred 
in two twin-screw vessels fitted with four-cylinder 
engines of the balanced type, having cylinders 
600 mm. bore by (980 + 1,340) mm. stroke. The 
first symptoms were the fracture of the forward 
side connecting rod of one engine of each ship during 
the first homeward voyage from Australia, with the 
engines running at their designed full speed of 
98r.p.m. Although physical tests of the connecting- 
rod material revealed no peculiarities which could 
account for the failures, and the calculated stress | 
range at the point of fracture was well within 
permissible values, complete new sets of rods, having 
a sectional area about 50 per cent. greater than the 
original rods, were fitted in each vessel before the | 
ships were permitted to proceed on their second | 
Australian voyage. Instructions were given for a| 





at 45, 22-5, etc., and 171-5, 85-8, etc., r.p.m. for 
the one- and two-node modes, respectively. 

One of the vessels reported slight vibration at 
86 r.p.m., which appeared to confirm the foregoing 
analysis, while at the service speed of 98 r.p.m. the 
operation was reported to be normally smooth. 
This vessel, therefore, operated at 98 r.p.m. through- 
out the second Australian voyage with no apparent 
mishap. During the third voyage outwards to 
Australia, however, a noticeable deterioration of the 
smoothness of running, occurred at 98 r.p.m., and 
upon arrival in Australia the crankshaft and running 
gear were carefully examined. This examination 
disclosed serious torsional-fatigue cracks in the 
crankshaft at about the calculated position of the 
crankshaft node for the two-node mode of vibration. 
Subsequent investigation with the help of a torsio- 
graph showed that very severe 7th-order torsional 
vibrations were being excited at the service speed 
of 98 r.p.m. 

This discovery had the immediate effect of initi- 
ating a very thorough study of the whole problem 
of torsional vibration in marine engine installations, 
and from this study the extremely interesting fact 
emerged that the fundamental cause of all the 





trouble was the change of crank sequence intro- 
duced when the balanced type of engine was 


conditions as a guarantee of freedom from severe 
torsional vibration in a shaft system. The trouble 
was overcome by removing the 10-ton flywheel 
from the after end of each crankshaft and replacing 
it by a light disc just strong enough to be used as 
a turning wheel. This alteration had little effect 
on the one-node mode of torsional vibration, but 
increased the two-node frequency to about 954 
vibration cycles per minute, so that the running 
speed then lay in the valley between the 9th- and 
llth-order criticals at 106 r.p.m. and 87 r.p.m., 
respectively, which are shown by dotted lines in 
Fig. 29. Furthermore, the removal of the heavy 
flywheel shifted the crankshaft node to a position 
near the centre of the engine. This change, taken 
in conjunction with the new firing order, reduced 
the amplitudes and stresses of all even orders almost 
to zero, because, for these orders, the input energy 
from the two cylinders on one side of the node 
almost balanced the input energy from the two 
cylinders on the other side of the node. 

As soon as the full significance of torsional vibra- 
tion was realised, all existing installations were 
re-examined and in many cases the theoretical 
studies were followed by torsiograph investigations 
under service conditions at sea. As the result of 
this work the torsional-vibration characteristics of 
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careful watch to be kept for any unusual engine 
vibration because, since nothing had been disclosed 
by the examination of the material and stressing, | 
dynamical magnification of the stresses under work- | 
ing conditions was regarded as a possible explanation | 
of the rod failures. Incidentally, the original con: | 
necting rods were fitted to engines of similar bore 
and stroke in 1930 and these are still giving satis- 
factory service, indicating that there was no inherent 
weakness in the original design. 

Although, in 1928, the torsional-vibration charac- 
teristics of machinery installations were not so 
closely studied as they are to-day, it was Doxford 
practice to calculate the one- and two-noded natural 
frequencies of torsional vibration of each engine/pro- 
peller system. These frequencies were 180 and 686 
vibration cycles per minute, respectively, for the 
system under discussion. Now, at the time when 
these troubles occurred, it was quite generally 
believed that severe torsional resonance could only 
occur at speeds where the principal engine impulse 
frequency, or an integral multiple of this frequency, 
coincided with the natural frequency of one of the 
principal modes of vibration. In the case of four- 
cylinder two-stroke cycle engines, the fundamental 
engine impulse frequency is four vibration cycles per 
revolution, so that, in accordance with the ideas so 
widely held at the time, it was concluded that 
severe torsional vibration would only be likely at 
180 180 686 686 


ar etc., and , on ete., r.p.m.; that is, 
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adopted. A diagram of the crankshaft and heavy 
flywheel of the 1919 engine is given in Fig. 26, 
herewith, and the corresponding stress curves are 
given in Fig. 27. No mechanical failure occurred with 
this type of installation, in spite of the high stress 
at the 8th-order two-node critical speed ; but the 
original camshaft drive at the forward end of the 
crankshaft (illustrated in Figs. 11 and 12, on page 
141, ante) was very noisy in the region of 70 r.p.m. 
It will be seen that, with the original crank sequence, 
1-3-2-4, the odd harmonic orders (i.e., orders 1, 3, 
5, etc.) were small, while the even orders (i.e., orders 
2, 4, 6, etc.) were large. With the new crank sequence, 
1-3-4-2 (Fig. 28), the odd harmonic orders were actu- 
ally larger than the so-called major orders (#.e., orders 
4, 8, 12, etc.), which, at the time of these investi- 
gations, were generally considered to be the only 
important orders. In particular, as can be seen 
from Fig. 29, the magnitude of the torsional- 


vibration stress at the 7th-order two-node critical, 
with the new firing order, was about 70 per cent. 
greater than its value with the old firing order, 
and occurred at the normal service speed of the 
engine, namely, po = 98 r.p.m. These facts 
fully explained the failures which had occurred. 
The second vessel had a fortunate escape, since, 
from the beginning, there was sufficient roughness 
when running at 98 r.p.m. to cause the engineers to 
avoid this speed. This is an interesting instance of 
the danger of accepting apparently smooth operating 


a number of installations constructed prior to 1928 
were substantially improved, mostly by making a 
considerable reduction of the weight of the engine 
flywheel. 

In the case of engines built after 1928, the fore- 
going method of dealing with torsional vibration 
was improved upon by fitting a small flywheel at 
each end of the crankshaft. The method adopted 
was to choose a value for the two-node torsional- 
vibration frequency which placed the normal 
service speed in a gap between two odd-order 
critical speeds. Every effort was made to obtain 
as high a value as possible for this frequency ; 
that is, the order numbers of the two criticals 
which straddled the running speed were made as 
high as possible, thus reducing the magnitudes of 
the corresponding vibratory stresses to the smallest 
possible values. The moments of inertia of the two 
flywheels and the flexibility of the connection 
between the forward flywheel and the end of the 
crankshaft were then adjusted so that the crank- 
shaft node occurred at the centre of the engine. In 
this way all even-order criticals were eliminated. 

In 1935, a further improvement was made by 
connecting the forward flywheel to the crankshaft 
through a spring coupling designed so that its 
stiffness automatically increased with an increase 
of vibratory amplitude. The actual coupling used 
for this purpose was the well-known Wellman-Bibby 





design and the complete device became known as 
the Doxford-Bibby detuning-flywheel system. The 
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non-linear characteristic of this device . prevents 
exact synchronism from being established at any 
speed. It has now been fitted to Doxford installa- 
tions totalling over 140,000 brake horse-power, 
including the 8,000-brake horse-power engines of 
the quadruple-screw motorship Dominion Monarch. 
lorsiograph records taken from these installations 
are free from any evidence of a definite two-node 
critical at any speed. The diagram, Fig. 30, page 181, 
shows the positions of the flywheel and the detuner 
on the crankshaft ; and Fig. 31 indicates the effect 
of this arrangement on the vibration stresses. 

Exhaust-Gas Boilers.—The principal factors con- 
tributing to the low fuel consumption of the Doxford 
engine are the basically sound uniflow scavenging 
system ; the use of a substantially spherical com- 
bustion space, which gives the smallest practicable 
cooling surface for a given combustion-chamber 
the efficient fuel-injection system which. 
combined with the use of tangential scavenge ports, 
gives optimum conditions of fuel atomisation, 
penetration and distribution ; the high mechanical 
efficiency of the engine, due to its excellent dynamic 
balance and the absence of any important torsional 
resonance ; and the use of the highest practicable 
cooling-water temperatures for jackets and pistons. 
The engine is thus able to burn almost any grade of 
fuel without noticeable loss of operational efficiency 
and without requiring a large quantity of excess 
seavenge air. The amount of 
required for efficient combustion, in conjunction with 
the high cooling-water temperatures employed, 
results in less unrecoverable being rejected 
to the cooling water and more heat being carried 
away in the exhaust Furthermore, the 
temperature of the exhaust gases is higher, which 
implies that they can be used more effectively in 
an exhaust-gas boiler. 


volume ; 


small excess air 


heat 


gases. 


The possibility of recovering a considerable pro- 
portion of the exhaust-gas heat was appreciated in 
the earliest days of development and, about 1929, 
this problem was made the subject of a thorough 
technical research. The amount of excess air used 
in the earlier Doxford engines was equivalent to 
30 per cent. of the swept volume of the main 
cylinders. This was at a time when single-piston 
engines were using about double this quantity. 
Experimental work soon showed that the quantity 
could be reduced to 20 per cent. or even 10 per cent. 
without any loss of combustion efficiency. The 
corresponding exhaust-gas temperatures were about 
600 deg. F. with 30-per cent. excess ; 700 deg. F. 
with 20-per cent. excess; and 800 deg. F. with 
10-per cent. excess. 

It was decided, therefore, to reduce the dimen- 
sions of the scavenge pump so that only 20-per 
cent. excess air was supplied to the main cylinders, 
giving an exhaust-gas temperature of about 700 deg. 
F., which was found to be sufficient to generate 
about 1 lb. of steam per brake horse-power per 
hour with a mean indicated pressure in the engine 
cylinders of 85 lb. per square inch. The steam 
pressure was 120 lb. to 150 lb. per square inch, and 
the outlet temperature from the boiler flue was 
about 400 deg. F. Concurrently with these in- 
vestigations, designs were prepared for driving all | 
main-engine auxiliaries, including the forced- 
lubrication pumps, jacket and piston cooling-water 
pumps, and sea-water pumps by levers from the 
main engine. This arrangement confined the duty 
required from the exhaust-gas boiler at sea to the 
supply of steam for steering, electric lighting, steam 
heating, and occasional general-service pumping. 

Full-scale experiments soon proved that this 
duty was well within the capacity of an efficient 
exhaust-gas boiler and, indeed, a vessel of 9,000 tons 
deadweight with an engine of about 1,500 brake 
horse-power operated for nearly two years with 
only very occasional demands on the independent 
oil firing of the boiler. The boiler was arranged 
with entirely separate tubes for the exhaust gases, 
so that oil firing could be carried out independently 
or concurrently as required. A low-pressure air 
system of oil firing was used, so that very small 
quantities of fuel oil could be burnt per hour in the 
independent oil-fired furnace when required to 
help out the exhaust gas at sea. In 1931, six} 
vessels were in service with the Cochran-Doxford | 
systems of exhaust-gas firing, and extensive service 
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experience has confirmed the ability of this system 
to operate regularly at sea with a fuel consumption 
of only 0-35 lb. per brake horse-power per hour 
for all purposes. There are now over 100 vessels 
with this system of exhaust-gas firing and all but 
the first six utilise the Cochran-Kirke “* Sinuflo” 
tubes with a single pass for the gases, compared 
with the double-pass arrangement with plain 
tubes. 

Electrically-Welded Fabricated-Steel Construction. | 
—In 1933, important changes were made in the | 
design of the Doxford engine. The principal novelty 
was the introduction of electrically-welded fabri- | 
cated-steel construction for the engine super- 
structure and its supporting framework. The new 
system proved to be entirely successful and provided | 
substantial reductions of weight and overall dimen- 
sions. An additional advantage of the fabricated | 
structure was its greater rigidity, due to the higher | 
modulus of elasticity of steel compared with cast iron. 
Furthermore, the increased rigidity was obtained 
without the internal ribbing necessary with cast- 
iron construction and this resulted in less obstruction 
to the flow of scavenge air through the distribution 
passages in the superstructure to the cylinder ports, 
with a consequent beneficial effect on combustion | 
efficiency. Another advantage, not fully appre- | 
ciated at the time, was the high resistance of the | 
fabricated structure to shock loads. 

The first engines of this type (one of which, for | 
the M.S. Devon City, is shown in Fig. 32), were | 
four-cylinder units, with cylinders 600 mm. bore | 
by (980 mm. + 1,340 mm.) stroke and a normal | 
rating of 2,900 brake horse-power at 92 r.p.m. 
They were built with cast-iron bedplates. In 1936, 





First ENGINE witH FasBRicaATED FRAME; M.S. * Devon Crry,”’ 


1933. 


the fabricated extended to the 
engine bedplate also and this resulted in a further 
appreciable reduction of weight, the specific weight 
of the new engines being about 185 lb. per brake 
horse-power for single-screw, and 140 lb. per brake 
horse-power for twin-screw engines. 

There were other noteworthy improvements. For 
example, the thrust collar was forged on the after 
end of the crankshaft, thus dispensing with a 
separate thrust shaft; and the silent roller chain 
used for driving the camshafts was also used fo1 
driving the high-pressure fuel pump, which elimi- 
nated the gear train previously used for this purpose. 
The fuel-valve gear was re-designed with shorte1 
and stiffer levers and smaller cams, thus providing 
an almost silent valve gear, even in fast-running 
twin-screw engines. The manceuvring shafts were 
mounted on ball bearings and the starting-valve 
levers were operated by pneumatic relay cylinders, 
so reducing considerably the effort required to 
manceuvre the engine. This resulted in an appre- 


construction Was 


| ciable saving of starting air and of the time required 


for reversing. Finally, the lower piston rod was 
connected to the centre connecting-rod cross- 
head by a spherical attachment, and “ floating ’ 
cast-iron rings were fitted in the upper-piston 
transverse beam bearings. These changes provided 
greater freedom for both pistons to “ float ’’ freely 
in the cylinder bore, and resulted in a further 
reduction of cylinder wear. The features embodied 
in these engines are now standard Doxford prac 
tice, not only for three- and four-cylinder units, 
but also for the large five-cylinder designs, th 
first of which was constructed in 1935. 
(T'o be continued.) 
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The Life of Sir J. J. Thomson, O.M., sometime Master 
of Trinity College, Cambridge. By Lord RAYLEIGH, 
F.R.S. Cambridge: The University Press. [Price 18s.) 

TuosE who recall the vivid interest of Lord Ray- 
leigh’s life of his father will welcome his second 
full-length biography of another outstanding figure 
in English physics. Almost equally favourably 
placed in relation to J. J. Thomson as a former 
research student and a personal friend, Lord Ray- 
leigh has provided, in an absorbing volume, a justly 
appreciative account of his life and work. 

The chief facts concerning J. J. Thomson’s early 
life are told in a short first chapter. He was born 
at Cheetham Hill, a suburb of Manchester, on 
December 18, 1856, and received his early educa- 
tion in the city of Dalton and Joule. The length 
of the waiting list prevented him from being appren- 
ticed to the locomotive-engineering firm of Messrs. 
Sharp, Stewart and Company at the age of fourteen, 
so, despite his youth, he was transferred from 
school to Owen’s College, and, having completed 
the three-years’ engineering course, was persuaded 
to continue his studies with a view to sitting for 
a Cambridge scholarship. Succeeding at the second 
attempt, he entered Trinity’College, Cambridge, as 
a Minor Scholar in 1876. He coached with Routh, 
came out Second Wrangler and Smith’s Prizeman 
in 1880, and was elected, in the same year, to a 
Trinity fellowship. Thomson had already been 
initiated into physical research by Balfour Stewart, 
and, shortly before leaving Manchester, had pub- 
lished a short experimental paper in the Proceedings 
of the Royal Society. Concurrently with work of 
a more theoretical nature, the outcome of -which 
was his Application of Dynamics to Physics and 
Chemistry (1888) and the Adams’ Prize essay 
(1882) on The Motion of Vortex Rings, Thomson 
began work at the Cavendish Laboratory. The 
researches then in progress under Rayleigh’s direc- 
tion were mainly connected with the determination 
of the absolute electrical units. Thomson’s first 
undertaking was the determination of the ratio of 
the electromagnetic to the electrostatic units of 
electrical quantity, and was repeated later in colla- 
boration with G. F. C. Searle. 

In 1884, Thomson was elected a Fellow of the 
Royal Society, and, upon Lord Rayleigh’s resigna- 
tion, succeeded him as Cavendish Professor of 
Experimental Physics at the then almost pheno- 
menally early age of 28. During the 35 years 
that he directed the Cavendish Laboratory, the 
work carried out there by him and under his 
inspiration more than maintained the high standard 
set by his two distinguished predecessors. To this 
most significant period of Thomson’s career, Lord 
Rayleigh rightly devotes rather more than two-thirds 
of his space. Thomson has, at least, a dual claim 
to fame. Not only did he help to invalidate the 
then prevalent notion that to add supplementary 
significant figures to existing entries in tables of 
physical constants was the sole remaining task of 
the experimental physicist; he also built up a 
research school at Cambridge from which nearly 
all the important chairs in physics throughout the 
English-speaking world have been filled. 

Lord Rayleigh has been conspicuously successful 
in conveying the gist of J. J. Thomson’s chief 
contributions to physics without recourse to mathe- 
matics. Moreover, he has attempted as far as 
possible to reconstruct the successive stages in the 
various investigations as they presented themselves 
to Thomson at the time. This is a real help in 
securing a correct estimate of any pioneer scientific 
work. Nothing is easier than to see how an advance 
in physics ought to have been made once it has 
been made ; but, though the demonstration of the 
direct route may sometimes merit more gratitude, 
it arouses less interest. Thomson’s earliest inde- 
pendent investigation at the Cavendish Laboratory 
was concerned with the discharge of electricity 
through gases. It was to prove an inexhaustible 
subject, not only occupying him more or less 
continuously and leading directly to his two greatest 
achievements, but providing also productive pro- 
blems for the eager and active band of research 


workers who flocked to the Laboratory. His first 
idea was that the ionisation, to which is attributable 
the electrical conductivity at low pressures, resulted 
from the splitting of the gas molecules into oppositely 
charged atoms. Evaluation of the specific charge 
for the cathode-ray particles by his electric and 
magnetic deflection technique gave a value over a 
thousand times that for the hydrogen atom in 
electrolysis, and led Thomson, in 1897, to the 
conclusion that one of the primary products of 
ionisation was a corpuscle with a mass less than 
one thousandth of that of the lightest known atom. 
This constituted the first experimental evidence for 
the independent existence of Johnstone Stoney’s 
“electron.” The final confirmatory step—the 
determination of the charge as well as the specific 
charge for the photo electrons—was based on 
C. T. R. Wilson’s discovery that ions in a gas can 
serve as nuclei for the condensation of aqueous 
vapour. 

In 1905, Thomson again succeeded Rayleigh as 
Professor at the Royal Institution. Many of the 
lectures that he delivered there were illustrated by 
striking experiments. The only records of some of 
them, as Lord Rayleigh points out, are the con- 
temporary reports in ENGINEERING. The award of 
the Nobel Prize for Physics followed in 1906 and a 
knighthood in 1908. To mark the 25th year of his 
tenure of the Cavendish Professorship, a history of 
the Laboratory, written by past and present workers 
within its walls, was published in 1910. 

Thomson's study of the other products of ionisa- 
tion—the positively charged residues of atomic or 
molecular dimensions—led, in 1912, to his second 
major discovery. The ultimate success of positive- 
ray analysis was largely dependent upon refine- 
ments in technique. To secure sharp definition of 
the beam, the hole drilled through the cathode must 
be very fine; so fine, in fact, that it becomes 
feasible to maintain permanently a lower gas 
pressure in the deflecting and recording section of 
the apparatus than in the discharge section. The 
deflecting fields can then be arranged so that 
positive ions possessing the same specific charge, 
but moving at different speeds, delineate a parabolic 
arc on the screen. The introduction of neon into 
the discharge tube unexpectedly yielded a pair of 
parabolic arcs, one corresponding to an atomic 
weight of 20 and the other, much fainter, to an 
atomic weight of 22. This afforded the earliest 
evidence for the occurrence of isotopes among the 
non-radioactive elements, and opened up the field 
afterwards exploited to such good effect by Aston. 

During the 1914-18 war, a good deal of Thomson’s 
time was taken up on the Board of Inventions and 
Research and as President of the Royal Society. 
Lord Rayleigh is frank concerning the paltry 
intrigues that, unhappily, so often go on beneath 
the surface and behind the scenes, even in intellectu- 
ally august circles. He is likewise justly outspoken 
concerning the inextinguishable inertia that so 
largely nullified the work that Thomson put in as 
chairman of the Committee appointed in 1916 to 
inquire into the position of natural science in the 
educational system. 

The last phase of Thomson’s career is conveniently 
dated from his appointment, in 1918, as Master of 
Trinity College, Cambridge. His acknowledged 
intellectual eminence, coupled with his broad out- 
look and wide sympathies, enabled him worthily to 
uphold the dignity and traditions of this high office. 
He relinquished the Cavendish Professorship in 1919, 
and his interests in physics became thereafter 
gradually more theoretical and less experimental. 
Ample evidence of the esteem in which he was held 
by all who had worked under him at the Cavendish 
Laboratory, or had been associated with him at 
Trinity, was forthcoming at functions organised 
in celebration of his seventieth and eightieth birth- 
days. One of the last awards he received was the 
Kelvin Medal of the Institutions of Civil, Mechanical 
and Electrical Engineers, a fitting tribute to one 
whose labours inaugurated the new branch of 
electronic engineering. Thomson died on August 
30, 1940, and his ashes were interred in Westminster 
Abbey near the grave of Newton. 

Lord Rayleigh has added materially to the value 
of his narrative by his illuminating portrayal of 





Thomson’s personal characteristics. Many will 


doubtless learn with some surprise that he was a 
poor manipulator, having so little skill with his 
hands that it was prudent to keep delicate apparatus 
out of his reach. He had, however, qualities of 
insight and sound judgment which made him a 
really great experimenter. In the words of Aston, 
quoted on page 175: “This intuitive ability to 
comprehend the inner working of intricate apparatus 
without the trouble of handling it appeared to me 
then, and still appears to me now, as something 
verging on the miraculous, the hall-mark of a great 
genius.” Moreover, he was fortunate in finding in 
Everett an assistant capable of constructing the 
needful apparatus with the requisite rapidity to keep 
his impatience for results within bounds. Provided 
the method he had proposed yielded a result com- 
petent to establish the point at issue, Thomson 
preferred to push on to break fresh ground rather 
than to refine the apparatus to increase the precision 
of the previous result. 

He was an inspiring lecturer and, when he had 
got a point across to his own satisfaction, would 
push his spectacles up on his noble forehead and 
beam engagingly upon his audience, or, more 
embarrassingly, upon some single member thereof 
the better to gauge its individual reception. Among 
his students he was always affectionately referred to 
as “J.J.” and their pride in his prowess is well 
reflected in the verses written to be sung in his 
honour at annual Cavendish Dinners. He took a 
keen interest in student activities outside as well as 
inside the laboratory and was a regular attendant 
at University sporting events. “In zsthetic 
matters,” he confessed, with the uncompromising 
honesty of the true scientist, “‘ I have only one rule : 
to shout with the largest crowd.”” His knowledge 
of wild flowers was extensive and his own garden 
was ever a source of joy and refreshment to him. 
But it is impossible in a brief paragraph to do 
justice to the rare insight with ‘which the balanced 
blend of qualities that went to make up Thomson’s 
stature as a man is brought out in this book. 

Lord Rayleigh states in his preface that his initial 
reaction to the suggestion that he should undertake 
this biography was that Thomson’s own Recollections 
and Reflections, published in 1936, rendered it 
superfluous. We can only be grateful for the 
second thought that induced Lord Rayleigh to 
reconsider his decision and enabled him to produce 
so memorable a volume. 





The First Battle of the Tanks. By J. H. EVEREST. Ilfra- 

combe : Arthur H. Stockwell, Limited. [Price 3s. net.] 
In the midst of a constant succession of reports of 
commanders, Allied and Axis, who “ hurl ’’ armoured 
divisions into action on a scale which, after allowing 
for the exuberance of correspondents, must portend 
the simultaneous employment of tanks in thousands 
and, at times, even tens of thousands, it is arresting 
to be reminded by the author of this little book that, 
until September 15, 1916, no tank had been in action. 
Their tactical employment in any numbers dates 
back no farther than November 20, 1917, when, 
‘* precisely at 6.30 a.m.,”’ 378 fighting tanks, sup- 
ported by some 50 more carrying supplies and 
another 40 or so conveying bridging material and 
wireless equipment, moved forward on the German 
positions at Cambrai. The story as told by Mr. 
Everest is somewhat disjointed and episodic, but 
that, no doubt, is how the events of that astonishing 
day must have appeared to most of the participants. 
The book also includes an account of the German 
counter-attack which took place ten days later and 
which, in the author’s words, “‘ very nearly turned 
a brilliant military success into one with extremely 
disastrous results.” The book is illustrated by a 
map of the Cambrai battle-ground, and official 
photographs of the early tanks. 





EXHIBITION OF NEW USES FOR GLAsSs.—An exhibition 
illustrating the latest application of glass to modern 
problems in construction and industry and, in war service, 
is being held daily from 10 a.m. until 4.30 p.m. (Saturdays 
1 p.m.), at the Building Centre, Maddox-street, London, 
W.1. The exhibition, which will remain open until 
Friday, March 12, has been arranged by the Department 
of Glass Technology of Sheffield University, in conjunc- 
tion with the Glass Manufacturers’ Federation and the 





Building Centre. 
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CIRCUIT-BREAKER PROGRESS IN 
THE UNITED STATES.* 

Tue oil circuit breaker was introduced shortly before 
1920, when generator units became so large that the 
air-break switches then in use were found to be ineap- 
able of controlling the circuits. Although the early 
types of oil-immersed cireuit breakers were crude and 
although no adequate testing facilities were available, 
it was soon realised that the insulating qualities of oil 
in combination with its effective arc-quenching charac- 
teristics provided an immense advance in circuit- 
breaker technique. In some types of oil-switches, 
‘“* explosion * chambers were used in order to localise 
the arc, so that high-pressure gas and oil could be 
forced across its path and effectively extinguish it. 
In other types reliance was placed on a high speed of 
contact separation to draw fresh cool oil into the path 
of the are, while another system involved the use of 
multi-break contacts with six or ten breaks in series, 
the purpose of this being to combine a rapid increase 
in the total length of the are with a moderate mechanical 
speed of contact separation. 

The progress in circuit-breaker design and construc- 
tion in the United States during the last ten years 
has been mainly determined by the increase in mag- 
nitude of the kVA which it has become necessary 
to control, the demand for automatic high-speed re- 
closing of the circuit breaker, and the necessity for 
reducing to a minimum the total time required to 
interrupt the cireuit. While it is mainly on account 
of the last mentioned feature that the desire for an 
oil-free circuit breaker has become prominent, the 
development in this direction has been limited so far 
to switchgear which is required for indoor equipments ; 
the oil switch is still the dominant type in general. 
Until 1920, there were no adequate testing facilities for 
such switchgear and its utility was studied by means 


of extensive tests on networks as well as from the | 


experience of its performance in normal operation. 
To meet the growing demand for appropriate testing 
facilities, high-power testing stations were built and 
by these means the systematic study of the perform- 
ance of circuit breakers under short-cireuit conditions 
became possible. As a result of such investigations, 
a number of new arc-quenching methods were devised, 
and it was found that by applying these devices to 
existing circuit breakers, a greatly increased switching 
capacity could be obtained. 
methods was the “* De-ion grid” and this was based 
on the well-known are-quenching chamber principle.t 
It comprised a set of insulating vanes of porous material 


which could be saturated with oil, and these vanes | 


were arranged so that they formed a slot through 


drawn. The vanes were provided with slots of various 
shapes forming pockets, and so held the oil in close 
proximity to the are. Embedded plates of magnetised 


The first of such new | 


| disturbed by the switching operations. 


which the contacts moved and into which the are was | jet circuit breaker had been developed before 1930 in 








current passes through its zero value, the insulation 
strength of the dielectric is immediately re-established, 
so that the are cannot re-strike. The widest appli- 
cation of this type of circuit breaker is to be found in 
connection with those services for which frequent 
switching is necessary, such as railway work, rolling 
mills, and mine-winding equipment. 

In Europe, oil-free types of circuit breaker with com- 

air and water as interrupting media were 
introduced in the same year (1929) and led to the 
practical withdrawal of oil circuit breakers for the range 
of pressures up to 30 kV, while circuit breakers using 
compressed air or a small volume of oil dominated the 
field for the higher ranges of pressures. Since, how- 
ever, the interrupting capacities, especially at the 
lower voltages, did not meet the American require- 
ments, further development was stimulated in the 
year 1938/39, and the water switch and the compressed- 
air switch were made available for interrupting capaci- 
ties of 1000 MVA. At present, four manufacturing 
firms are engaged in the construction of compressed- 
air circuit breakers, and of these one firm has adopted 
the designs of a European manufacturer in which a 
longitudinal blast of air is directed on the are, and in 
some sizes a resistance step is used as a supplementary 
means for quenching the arc. Two firms have developed 
a design in which a longitudinal blast is used for the 
higher pressures and a cross blast for pressures up to 
34-5 kV. The fourth company uses a longitudinal 
blast for quenching the arc. 

Actual operating experience with regard to com- 
| pressed-air circuit breakers is at present meagre and 
| the necessary data for assessing the reliability and 
| economic value of this type as compared with the oil 
| circuit breaker cannot be expected to become available 
| until a few years’ experience of the practical perform- 
}ance has been obtained. Ranges of compressed-air 
circuit breakers are now commercially available for 
the most exacting requirements of power stations. 
As regards outdoor equipment for pressures from 
30 kV to 287 kV, the leading consideration which has 
| governed the designs has been the requirement that 
they shall operate with the smallest possible total time 





| for the current interruption ; thus, in contrast with the 


time of from } second to $ second which is required for 
normal types of oil circuit breakers, it became possible, 


| in 1930, to obtain a total time of interruption of 0-15 


second. For railway work at 25 cycles, high-speed 
circuit breakers had already been developed which, 
by means of a magnetic blast under oil, could give a 
total time of interruption of 0-04 second, and this type 
had been evolved to satisfy the requirement that tele- 
phone services in the neighbourhood should not be 
Also, an oil- 


which the jet was actuated by means of a spring- 
propelled piston. For the highest pressures, as, for 
example, the 287-kV transmission of the Boulder Dam- 


to 160 kV. The successful application of this principle 
has had a notable influence on the testing and require. 
ments for circuit breakers; thus, the pauses in the 
test sequence have been reduced from 2 minutes to 
15 seconds, it being observed that, previous to 1934 
2 minute interval was the standard duty cycle for 
testing purposes. The International Electrotechnica| 
Commission formulated international standards {.; 
oil circuit breakers in 1937 and the American Institute 
of Electrical Engineers revised its list of standards fo, 
oil circuit breakers (No. 19) in 1938, making no funda 
mental changes but bringing it up to date and insert ing 
supplementary matter. A Committee of the American 
Standards Association has prepared from materia! 
submitted by various standardising groups a proposed 
American Standard for power circuit breakers. 

As regards the method of erection and enclosure o{ 
switchgear, American practice in the early days adopted 
different methods from those which were customary in 
European practice. The primary purposes of metal 
enclosed switchgear have always been the safety of the 
operator and of the equipment in or adjacent to the 
cireuit, and continuity of service. In addition to the 
safety aspect, however, great savings have resulted from 
the use of metal-clad switchgear completely assemb|«| 
ip the manufacturers’ works. The enclosure of switch 
gear such as circuit breakers, *bus-bars, instrument 
transformers, and disconnecting switches for primary 
power circuits had been effected for many years by 
the use of concrete or other masonry cells. Such 
structures, however, had to be built on site and usually 
were part of the building structure while the individual 
elements of the equipment were selected and purchase! 
from one or more manufacturers. In 1910, it was 
found to be feasible and economical to mount indoo: 
switchgear in an outdoor weatherproof housing for th: 
control of individual circuits in outlying districts 
Such units were designed by the manufacturers and 
placed on the market as “ outdoor switch houses.’ 
Besides the circuit breaker, each of such houses con 
tained instrument transformers and a switchboard 
panel which carried relays, instrument meters, and othe: 
contro} appliances. 

In 1919 “ removable-truck switchgear’ was first 
introduced. These sets were built in the factory and 
consisted of two parts: the stationary housing and 
the removable truck. The stationary housing consiste< 
of a steel structure containing the main ‘bus-bars, th: 
stationary portion of the primary and secondary dis 
connecting devices, instrument transformers in some 
cases, and provision for the incoming and outgoing 
cables. The removable truck consisted of a steel 
framework mounted on wheels and carrying the circuit 
breaker, instrument transformers in some cases, moving 
portions of the primary and secondary disconnecting 
devices, and a front panel on which instruments and 
relays could be mounted. The circuit breaker was 
| interlocked with the truck in such a way that the latter 











iron helped to control the arc and to keep it in the 
slots, driving it into violent contact with the liquid 
medium and the evolved gases, thus drastically cooling 
it, and, when the current passed through its zero value, | 
the arc path became de-ionised. Ry means of this 
arrangement it has become possible to design new oil 
switches for greatly increased ratings as well as to 
enable the larger sizes of existing circuit breakers to be | 
remodelled for shorter arc lengths, thus providing more 
rapid operation and less cost of maintenance. 

An important improved form of the well-known 
‘ oil-blast " chamber was introduced in 1931 and 
comprised an oil-jet formed by means of a supple- 
mentary arc which drove the oil in such a direction 


Los Angeles system, a similar type of circuit breaker | could not be withdrawn or inserted unless the breaker 
has been installed. Thus, in 1935, two types of circuit | was in the fully-open position, thus preventing load 
breaker were available which were capable of interrupt- | current being carried or broken by means of the primary 
ing the circuit in a total time of not more than 0-05 | disconnecting device. 

second. The determining factor which justified the In 1924, the design of “‘ metal-clad switchgear " 
great expense which these developments involved was | began. This type differs primarily from “ removable 
the question of stability of the system on which the | truck” switchgear in that the removable element 
circuit breakers were to operate. In both of these | comprises only the circuit breaker, the main ’bus-bars 
types of switches multiple breaks are used ; in the one| and connections in the housing being completely 
ease there is a series connection of 10 De-ion grids, insulated throughout so that there are no exposed live 
thus forming the largest oil-tank circuit breaker yet | parts. The housing contains the main ‘bus-bars, 
built in the world, and in the other case, an impulse instrument transformers, and the stationary portion 
oil blast with low oil-content design is used having | of the disconnecting devices as in the truck housing. 
8 oil-jet chambers per pole with horizontally arranged The primary disconnecting devices are mounted on 





that it cut across the path of the main arc and divided 
it into sections. The application of this principle has 
proved to be so successful that it has been used for all 


sizes of oil circuit breakers up to 25 MVA capacity. | 
The favourable results obtained by means of such | 
improvements in oil circuit breakers may, perhaps, | 
largely account for the fact that, in contrast to Euro- | 
pean practice, the development in the United States | 


of oil-free switches has been relatively slow. 

The earliest type of high-tension oil-free switch was 
installed in 1928 on an 11-kV, 25-cycle railway equip- | 
ment. The interrupting device was a development of 
the 3,000-volt direct-current type, in which are chutes | 
were made up of large insulating side plates with inter- 
mediate cooling plates of the same material. Ir? 1929, | 
the De-ion circuit breaker was introduced and this | 
utilised an entirely new principle of are quenching and | 
has been built for various pressures up to 25 kV and | 
for interrupting currents up to 40 kA. In this type 
the are is driven across a large number of copper plates 
by a magnetic field, while a radially directed magnetic 
field produces a rapid rotation of the arc on the surfaces 
of the plates. In this way, the electrodes are kept 
cool and practically unpitted by the arc. When the 


* Based on an article in Electrical Engineering, page 
523 (1941); See also E.7'.Z., July 16, 1942. 
t See also ENGINEERING, vol. 152, pages 121 and 161 








(1941). 


operating contact rods. 

A very widely applied principle is that of the rapid 
automatic re-closing of the circuit breaker after it has 
been opened due to a fault in the system.* Compre- 
hensive investigations of network performance has 
shown that many kinds of load were unaffected if 
there were only a very short period of interruption, 
whereas with an interruption of 15 seconds many motors 
had to be re-started, in consequence of which much 


| damage was caused to material which was undergoing 


manufacturing processes operated by the motors. 
Extended investigations showed that for a pressure 
interruption of 0-5 second, about 85 per cent. of the 
re-closures resulted in the restoration of the service. 
The 15 per eent. of the re-closures which were un- 
successful in restoring the service included all cases of 
persistent line faults as well as multiple lightning 
strokes and swinging wires, in which cases the service 


| could be restored by a second re-closing of the circuit 
| breaker. 


These results led to the adoption of the idea 
of rapid automatic re-closing on a large scale, par- 
ticularly for national grid systems, and special con- 
structional methods have been developed for both 
indoor and outdoor service at operating pressures up 





* See ENGINEERING, vol. 152, page 222 (1941). Also 
Conférence Internationale des Grans Résaux Electriques, 
vols. I and III, Paris, 1939. 


| hollow insulating shells, as compared with the post 
insulators used with the truck housing. 

Some early designs of metal-clad switchgear in the 
United States followed the practice of filling the com- 
partments with an insulating fluid, oil being used in 
some cases in order to give more ready access to the 
current carrying connections and the instrument trans- 
formers. It was found, however, that the use of oil 
presented some difficulties, a serious problem being the 
seepage of the oil through joints between the various 
parts of the structure, another objection being that the 
manufacturing cost was high. For this reason, petro- 
latum was used to some extent, heavy asphalt com- 
| pound also being employed for some of the early ’bus-bar 
|} enclosures. Since 1935, even for large installations, the 
| complete switchgear units, inclusive of disconnecting 
links and instrument transformers, have been assembled 
in the manufacturers’ works as iron-clad units and this 
construction now includes a great part of the high- 
tension switchgear installations for sub-stations and 
generating stations up to 500 MVA and 23 kV. 

In general, it has been found that silver forms the 
best material for the contacts of switchgear and has 
proved to be durable for large temperature rises and in 
polluted atmospheres as well as when operating under 
oil. It is found to maintain a constant contact resist- 
ance under such difficult conditions and, consequently, 











silver-plated contacts are now being widely employed. 
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EXTRUSION BRASSES FROM 
FIRED CARTRIDGE CASES.* 


By Joun Rag, Jr. 
(Continued from page 166.) 


Effect of Added Antimony on Physical Properties of 
62:38 Brass.—To confirm that antimony is the ele- 
ment, introduced by the use of fired cartridge cases, that 
is responsible for the impairment of certain physical 
properties which has been recorded, the following series 
of tests were carried out. As a preliminary it was 
decided to attempt to reproduce the previously noted 
peculiar colour of fracture of the mixtures containing 
cartridge cases by adding antimony to small-scale 
laboratory melts. Chill-cast bars were produced by 

uring metal into a cast-iron mould, and the fractures 


of bars made from virgin metals with added antimony | 


were compared with those made from cartridge cases. 
As the colour was most striking in Alloy 1, this com- 
position was used, and the samples detailed in Table X 
were made up. 


TABLE X.—Chill-Cast Samples. 























Chemical Composition, 
. per Cent.* 
Sample Mixture. — 
No. 
Cu. Pb. Fe. Sb. 
1 Pure materials .. --| 62 | 
2 Muffled cartridge cases and| 62-7 | 0-04 | 0-05 | 0-021 
spelter 
3 Ends of muffled cartridge | 60-5 | 0-06 | 0-07 | 0-018 
cases and spelter | 
4 Same materials as (1) + | 61-7 | 0-04 | 0-006 
0-01 per cent. antimony i 
5 Same materials as (1) + | 61-2 | 0-04 0-031 
0-05 per cent. antimony 








* Sn, trace; Ni, trace or nil. 


The appearance and colour of the fractures were :— 
(1) Close-grained fracture, normal for composition. 


(2) Very much yellower in colour than (1), with a} 


coarsely grained highly crystalline appearance ; 
though comparable in colour to the fracture of the 


extruded rod, it was not quite so dark, and had not | 


the reddish tinge. (3) Similar to (2). (4) Close-grained 
fracture similar to (1); 
(5) Practically identical with (2). As a matter of 
interest, especially in view of the tests carried out by 
Lynest, two similar bars of 70 : 30 brass were prepared. 
(6) Made from run-down 70:30 turnings. (7) Made 
from run-down muffled cases. No difference in appear- 
ance or colour was observed between the fractures of 
these bars. 

As it was considered that the effect of cartridge-case 
additions on the appearance and colour of the fractures 
of chill-cast bars had been effectively reproduced on a 


slightly deeper in colour. | 


al- | 
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and XII. On comparing the figures obtained on mix- 
ture D, shown in the above tables, with the results on 
mixture B, containing cartridge cases, given in Table 
II, page 145, ante, and Table III, page 165, ante, it will 
be seen that the impairment of physical properties is 
very similar, when allowance is made for the fact that 
there is 0-004 per cent. less antimony in mixture D. 
The colour and appearance of the fracture were also 
very similar to those of mixture B, previously described. 

Effect of Antimony on Extruded and Drawn 2 Per 
Cent. Leaded Brass.—A considerable tonnage of ex- 
truded leaded-brass rod is cold worked by drawing, 
either for dimensional reasons, where narrow limits are 
required, or for the purpose of improving the tensile 
properties by raising the yield point and maximum 
stress to figures comparable with those of high-tensile 
brasses. In the former case, the draw or “ sizing pull” 
is small, that for a 1-in. diameter rod being in the 
neighbourhood of 2 per cent. reduction in cross- 
sectional area, while, in the latter case, a heavier reduc- 
tion is given—about 7 per cent. for a rod of this 
diameter. 


Fig.1. 
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Fig.2. 


small scale by the addition of antimony to pure ma- | 


terials, a test was carried out in which antimony was 
added to a full-scale production melt, using virgin 
metals, and the test results on the extruded bar then 
compared with those of a similar bar made without 
the addition of antimony. The copper and zinc used 





















































TABLE XI.—Chemical Composition of Alloy No. 1 with | 
and without Added Antimony. 0-004 0-006 0-008 0-010 0-012 
— — — -—— (7993.8) Antimony,par Cant. “EncmverRinc’ 
Added | Chemica! Composition, per Cent.* | 
Adc | ji tal Ct lS a : Ja 
Mixture. | Anti- | es | Therefore, before it was felt to be permissible to 
mony, Cu. Pb Fe. | Sb. | advocate the use of a percentage of fired cases in these 
$$$ ____ a | mixtures, it was thought advisable to investigate the 
c =m | ee 0-08 0-05 0-0009 | effect of these small percentages of antimony on the 
D 0-011 | 62-4 0-08 0-06 | 0-008 | physical properties of extruded and drawn rods, 
Poem: Os . ee a especially as there was the slight possibility of an 
® sn and Ni. trace. | antimony constituent being partly ‘‘ suspended,”’ which 
TABLE XII.—PnxysicaL PROPERTIES OF ALLOY NO. 1 WITH AND WITHOUT ADDED ANTIMONY. 
ield Tensil | | Average 
| Viek St ee | Elongation Reduction | Izod Brinell Cold 
Mixture. grunt, a on2in., | of Area, | Impact Hardness | Bend Test. Riveting 
| Tons per roe ’ per Cent. per Cent. Value, No. Test. 
Sq. In. Sq. In. Ft.-Lb. 
| | | 
c | 7-60 | 23-44 54-5 72-0 | 54-0 76-3 P 92° 
7-84 23-12 52-5 70-4 | 22-6 74-3 P 58 








* Showing no cracks. 


in these melts were, respectively, Best Electrolytio 
Cathodes and Tadanac spelter of 99-99 per cent. 
purity. Results of the tests are shown in Tables XI 





* Paper entitled ‘‘ The Use of Fired Small-Arms Cart- 
ridge Cases in the Production of Some Alpha-Beta 
Extrusion Brasses: Indications of the Effects on the 
Physical Properties of the Extruded Rods,” submitted 
to the Institute of Metals, London, for written discussion. 
Abridged. 


+ See Proc. Amer. Soc. Test. Mat., vol. 41, page 839 





(1941). 





might be precipitated on drawing and thus affect 
adversely the physical properties. Accordingly, 10-ft. 
lengths of the 1-in. diameter rods, which had pre- 
viously been extruded through two-hole dies from 
billets of mixtures A, B and C of Alloy 5, were taken 
from the middle of each strand, one of them being 
drawn with a 2-per cent. reduction and the other with 
a 7-per cent. reduction of cross-sectional area, and then 
reeled. Care was exercised to take comparative test- 
lengths from the same portion of each bar, to avoid 
slight differences between the front and back ends. 
The compositions and physical properties of the rods 





” 


in the “as extru condition are given in Tables 
V and VI, on page 165, ante. 

The test figures showed that the antimony has had a 
similar effect on the properties of the drawn rod to 
that which it had on those of the “as extruded” 
material, the impairment being practically confined to 
the Izod value and the angle of bend; although it 
would appear that the tensile strength has dropped a 
little in mixture C, and the 30 tons per square inch 
tensile strength usually expected from rod with the 
heavier draw has not been obtained with this mixture. 
The actual figure was 29-36 tons per square inch. The 
figures for Izod values and angle of bend are shown, 
plotted against the antimony content, in Figs. 1 and 2, 
It is well known that drawing reduces the impact 
values, and it is interesting, therefore, to note that the 
effect of the light draw is to raise the Izod values 
slightly in both mixtures A and B; an explanation for 
this may lie in the fact that the hardening effect is 
confined to the skin of the bar, the increase in hardness 
at the centre being slight. 

Season-Cracking.—Drawn bars of leaded brass are 
susceptible to season-cracking, even if only lightly 
drawn, unless the stresses present are relieved by low- 
temperature annealing or “ balanced”’ by mechanical 
means, such as reeling. In the author’s experience 
the latter method is usually reliable for alpha-beta 
brasses, the process neutralising the dangerous tension 
stresses in the outer layers of the bar and leaving 
slight residual compressive stresses. 

The tests described below were carried out in order 
to determine whether the antimony present increased 
this susceptibility from a practical aspect. The method 
used was as follows: Test lengths, 6 in. long, were 
taken from the drawn rods of Alloy 5, used in the 
previous tests, before and after reeling; they were 
degreased, pickled in 50 per cent. nitefc acid, and 
immersed for 15 minutes in a standard mercurous 
nitrate solution containing 100 grammes of HgNO,, 
2H,0 and 13 ml. of nitric acid (sp. gr. 1-42) per litre. 
The absence or extent, if present, of cracking was 
noted after the specimens had been withdrawn from 
the solution and allowed to stand for 14 days. This 
method was used in preference to the more accurate 
one of physical testing in contact with mercury, owing 
to the limited time available, and in order to correlate 
tests with practical works’ conditions. On examina- 
tion after testing, all the drawn bars showed a fine 
network of cracks, the extent being similar in each 
case; as was to be expected, the bars drawn with 
7 per cent. reduction showed the more severe cracking. 
After reeling according to normal works’ practice, no 
cracking was visible in any of the samples. 

Machinability—It was thought possible that the 
antimony present might have an effect on machin- 
ability, possibly improving this property a little by 
causing the “ chips’ to break off more easily. Various 
machinability tests were considered, but as the practical 
value of such tests was felt to be questionable, the order 
of machinability of a given sample varying with the 
type of test, it was decided to test for machinability 
bars of leaded brass under actual production conditions. 
A part was selected, the production of which entailed 
the following machining operations on the bar: turn- 
ing, screwing, boring, drilling (leaving a wad 0-003 in. 
thick), and milling. Several hundredweights of bar 
extruded from billets of Alloy 6 mixture B (3 per cent. 
leaded brass made with 30 per cent. cartridge cases) 
were sent to a manufacturer of the parts for their 
report on machinability, in comparison with the 
standard 3 per cent. leaded brass already being used. 
The manufacturer's report was that, after careful 
observation, no difference in machinability could be 
detected. The primary aim of the producer is to 
satisfy the consumer, and for the purposes of this 
investigation if such differences in machinability as 
may exist are so slight that they are not noticeable, 
it is considered that they can be ignored. 

Microstructure.—Samples from rods of all the mix- 
tures used, taken from the part of the bar adjoining the 
test-pieces, were prepared and examined under the 
microscope. Examination was carried out both before 
and after etching, at magnifications up to x 500, and 
in no case could any essential difference be discerned 
between the mixtures made from normal materials 
and those containing cartridge cases. Alloy 1, on 
which the antimony had the greatest effect, was 
selected for further miscroscopic examination ; samples 
were cut from mixtures A and B and one of each was 
annealed for 4 hours at 650 deg. C. and slowly cooled 
in the furnace. These, together with the unannealed 
samples, were very carefully polished and finished with 
alumina and magnesia, the latter revealing the grain 
boundaries well without further etching. On careful 
examination, again no essential differences could be 
seen, and no traces of an antimony constituent were 
visible even at a magnification of x 500. Dr. E. Voce, 
of the B.N.F.M.R.A., also failed to detect any sign of 
an antimony constituent. 





(To be continued.) 
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THE ‘“MUREX’’ DECK WELDER. | In this condition a second triangle is apparent in Fig. 1, 


A SIMPLE Semi-automatic device for the arc-welding 
of butt-jointed seams in the downhand position, and 
known as the “ Murex ”’ deck welder, has been recently 
developed by Messrs. Murex Welding Processes, 
Limited, Waltham Cross, Hertfordshire. The device is 
primarily intended for welding such horizontal surfaces 
as ships’ decks, the tops of deckhouses, etc., but it is 
obviously equally suitable for other operations of a 
similar kind. High welding speeds can be obtained by 
unskilled labour using the device. The term “ semi- 
automatic ” 
electrode has to be adjusted at the start of an operation 
and renewed when expended, no attention is needed 
during the actual welding of a length of seam. In 
consequence, it is possible for one operator to employ 
two deck welders on two seams simultaneously, pro- 
vided the seams are parallel and relatively close 
together. 
allowed to run while the operator is preparing the 
second one, there being adequate time to move the first 
welder, when its work is completed, to another part of 
the seam, to fit a new electrode to it, and to start the 
welding before the second welder, in turn, finishes its 
work, 
required, so that maintenance has been reduced to a 
minimum. The movement of the electrode tip along 
the seam and the axial feed as it is consumed is effected 
simply but ingeniously by gravity. The total weight 
of the equipment is under 30 Ib., so that it can be easily 
transported by one operator. 

The ** Murex *’ deck welder, shown diagrammatically 
and not to scale in Fig. 1, consists essentially of a frame, 
a sliding carriage, an electrode holder and a pair of rails 
for guiding the free end of the electrode. The construc- | 
tion of the frame is roughly that of a tripod, though its 
form may be more accurately visualised by comparing 
it to an ordinary blackboard easel, in that one leg a is 
faced by a pair of legs 6 inclined to each other but with 
their bases only sufficiently wide apart to ensure the 
stability of the structure as a whole. In side elevation, 
therefore, as in Fig. 1, the frame appears simply as 
a triangle of which the plate on which it stands | 
forms the base. All three legs are made of light 
tubing and are rigidly attached to one another at | 
the apex of the frame, which is approximately 30 in. | 
above the plate being welded. The single leg ter- | 
minates in a conical-ended screw with adjustment for | 
height. The ends of the double leg also .terminate | 
in adjustable screws but these have ordinary nut- | 
shaped ends. The single leg is anchored to the double 
one across the base by the guide rails c and is protected | 
from any splashed welding metal by a guard d, this | 
precaution being necessary since the carriage e, to which 
the electrode holder f is attached, slides on this leg. | 
The current is supplied to the electrode holder through | 
a flexible cable g insulated by braided asbestos; the | 
other end of the cable is attached to a socket h carried | 
on a plate mounted on the double leg, the main supply | 
cable being plugged into the socket. 

At the start of the welding of a section of a seam, | 
the carriage is at the apex of the frame, being held in | 
place by the catch i. The electrode j projects down- | 
wards with its end in contact with the plate and lies | 
at an angle of approximately 80 deg. to the plate. | 





denotes in this case that, although the | 


One welder is started before the other and | 


No complicated controls, gears or motors are | 


| equipment correctly along the seam. The point of the 
| conical bolt at the end of the single leg is placed on | 


| one side consisting of the single leg of the frame, the 
| other of the electrode, and the base being formed by the 
| plate to be welded. When the current is switched on, 
the are struck, and the catch of the carriage released, 
| the weight of the carriage, which then commences to 
slide down the single leg, ensures contact between the | 
electrode and the plate, and the contact is maintained | 
| as the welding metal is deposited and the electrode is 
jconsumed. It will be appreciated that the second | 
| triangle mentioned above is continually reduced in size, | 
| all three sides being shortened though the angles remain 
unaltered. The shortening of one side is, of course, | 
| due to the descent of the carriage down the single leg | 
| and of the other to the consumption of the electrode as 
| the welding metal is deposited. The base of the triangle 
is also continuously shortened, this base being the seam 
to be welded and the shortening movement being the 
ltraverse of the electrode tip. The total traverse is 
determined by an adjustable stop & on the single leg, 
this stop arresting the movement of the carriage at a 


| predetermined point. 
| 
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A special type of electrode, known as “ Fastex 2 
has been developed for this equipment. It is 18 in. 
long by } in. or 4 in. in diameter and is of the touch 
weld type with a coating which forms a sleeve round 
| the crater of the electrode. The melting point of the 
coating has been arranged so as to maintain the correct 
are length at high current values. With a ¥ in. 
electrode, a run of approximately 20 in. can be deposited | 
from 16} in. of length in 77 seconds using 550 amperes 
alternating current. The welding can be either con- 
tinuously forward or by the “ back-step”’ method. | 
The guide ¢ for the end of the electrode consists of a 
pair of parallel copper rods between which the electrode 
passes. The guide as whole swivels on a central axis, 
and by turning it on this axis the distance between the 
rods can be virtually altered, so that each rod comes 
into contact with the electrode whatever may be the 
diameter of the electrode in use at the time. The 
guide also carries an indicating device l, for setting the 


| 


the unwelded seam, and the double legs are straddled | 
across the seam already welded at the other end, the 
indicating device not only determining the line of the | 
seam relative to them in a lateral direction, but also | 
the point at which the electrode will join up to a| 
previous run. Plates } in. in thickness can be welded | 
using one run from each side, by turning the plate 
over, at a speed of approximately two minutes per foot 
of completed weld. No preparation of the plates is | 
necessary and close butt joints are, in general, recom. | 
mended. | 

The mechanical properties of welds made by a 
fs in. “ Fastex 2” electrode, on a } in. plate, close 
butt weld, one run each side, are as follows: yield 
point 17-23 tons per square inch; ultimate tensile 
strength 28-43 tons per square inch; elongation 47-5 
per cent. on 2 in. ; Izod value 35 ft. 1b. The notch for 
the Izod tests was made in the centre of the weld and the 
specimens were tested in the “ as-welded ’’ condition 
without heat treatment. The bend test through 180 deg. 
was satisfactory. The electrical supply can be taken 
directly from standard welding transformers designed 
to comply with British Standard Specification 1071. 














WALTHAM CROSS, 


| amperes, 100 volts open circuit, was employed. 
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MaAcROGRAPHS OF SECTIONS OF 
WELDs. 


Fie. 


These transformers and their appropriate regulators 
are now adopted as standard for welding in shipyards 
and the heavy industries. The ‘ Murex” deck welder, 
it will be recognised, takes the place of the usual hand 
electrode holder in the circuit. Alternating current at 
50 cycles has been found most suitable for use with the 
equipment. An open circuit voltage of 90/100 volts is 
necessary and each equipment requires approximately 
550 amperes, with reactances designed to provide this 
current with an are voltage of from 35 volts to 40 volts. 

The nature of the weld is indicated by the macro- 
graph sections shown in Fig. 2. The seam at the top 
is one on mild steel plates } in. thick. A mild steel 
back strap was welded on, but the plates did not butt 
against one another there being a gap of from } in. 
to §, in. between the edges, which were unprepared. 
A ¥ in. electrode was used and a current of 540-550 
The 
second weld from the top was made on plates of the 
same thickness and material as the first, the edges being 
unprepared as before, and the gap being ¥, in. to } in 
It will be observed that there are two runs, the lower 
one being deposited in the overhead position by hand 
before the upper main joint was made. Again a 4 in. 
electrode was used with 430 amperes at 100 volts. 
The weld in the third example, also in } in. mild steel 
plate, was made by assembling the joint with a remov- 
able copper back strap with a groove j in. wide by 
approximately ¥ in. deep in the direction of the seam. 
In this case the plate edges butted, though they were 
unprepared. The seam was made by a ¥ in. electrode, 
with a current of 550 amperes. The example at the 
bottom of Fig. 2, is of a seam made in § in. mild steel 
plate with unprepared closely-butting edges. Runs 
were made on both sides with the deck welder, both 
runs using 7 in. electrodes and 540 amperes at 100 
volts. In each case the angle of the electrode to th 
work was 80 deg., and the angle of the carriage slide 
was approximately 45 deg. 








THE MINISTRY OF WorKs.—In accordance with the 
provisions of the Town and Country Planning Act, 1943 
the Ministry of Works and Planning has become the 
Ministry of Works. 
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CALIBRATION OF THERMOCOUPLES. 





























“ENGINERRING” 
Fie. 2. 


THE CALIBRATION OF THERMO-| Method and Apparatus.*—The well-known wire 
COUPLES OVER THE LIQUID-STEEL | method of calibration was used at al] three fixed points. 


Although this method is sometimes considered not to 
TEMPERATURE RANGE.* yield such high accuracy as the ingot method, it can 
By C. R. 


with certain precautions show a surprisingly high 
recision, while it has the advantage of requiring onl 
THE development of the quick-immersion technique sangie apparatus and a very small cnaaittty of aie 
for the use of platinum thermocouples for the measure-| point material. According to the method, a short 
ment of the temperature of molten steel has now | jength of the melting-point metal is joined between the 
reached the stage when the method is being usefully | ends of the two wires of the thermocouple under 
employed for temperature control in steelmaking. In| calibration (test couple) and placed, together with 
the preliminary experiments the absolute accuracy of | another couple (control couple), in an electrically- 
calibration of the thermocouples was not of importance, | heated furnace, the temperature of which is slowly 
but now that the method appears to be well-established | raised, alternate readings of the e.m.f. of the couples 
an accurate calibration is clearly desirable. Hitherto, | being taken on a potentiometer. When the melting 
platinum couples have not been used extensively above point of the metal is reached, the e.m.f. of the control 
about 1,550 deg. C. on account of the relatively rapid | couples continues to rise, while that of the test couple 
rate of deterioration of the couple wires at such high | remains steady for a minute or two and then drops to 
temperatures, and thus there has been little demand | zero on the breaking of the circuit due to the fusion of 
for a calibration extending beyond this temperature.|the metal forming the junction. The steady e.m.f. 
The present work has therefore been undertaken in| value immediately before the rupture is taken to be the 
order to provide e.m.f. /temperature reference tables for | e.m.f. of the couple at the melting point of the metal. 
the platinum/13 per cent.-rhodium-platinum thermo-| The measurements at the gold point are quite 
couple over the range 1,400 deg. to 1,770 deg. C. | straightforward, but those at the higher temperatures 
The temperature scale used in arriving at the calibra- | may be subject to error mainly on aceount of the poor 
tion data should be the International Temperature electrical insulating properties at high temperatures of 
Scale, which is defined for temperatures above 1,063 deg. |the refractory materials of the furnace tube and 
C. by the melting point of gold (1,063 deg. C.) and a thermocouple insulators. Thus, considerable error may 
value of 1-432 cm.-degrees for the constant C, in the | arise by leakage from the furnace winding to the 
Wien law of radiation, the disappearing-filament | thermocouple circuit, should the wires be allowed to 
optical pyrometer being the instrument normally used | make contact with the hot furnace wall. In addition 
for realising the scale. Strictly, therefore, the calibra- | an electrolytic effect appears to exist between thermo- 
tion of a thermocouple over the range of temperature | couple wires in contact with a refractory insulator at 
1,400 deg. to 1,770 deg. C. involves a point-to-point | high temperature, revealing itself in the experiment by 
ie peeye tee optical ape ge torb pers pre oo: | causing @ high e.m.f., sometimes of the order of several 
which at high temperatures is a difficult and lengthy | millivolts, to be develo when the junction breaks. 
process. As an alternative, however, indirect reference The following general ni ao te “aa drawn from 
may be made to the International Temperature Scale | experiments conducted on the measurement of this 
by calibrating the thermocouples at fixed points which | e.m.f. and the circuit resistance under various condi- 
have already been determined precisely by means of |tions: That the effect exists both with alternating 
the optical pyrometer. On the basis, therefore, of the | current and direct current heating of the furnace, 
ies ae C bo! eae a h— Pays oy ane oe ye yong former ; ah oon - 
; . C. 773 deg. C. d the | direction of flow of the furnace current reverses the 
existing data of the thermocouple scale below 1,550 deg. | effect ; that the resulting error is not likely to exceed 
C., it is considered that a calibration of the thermocouple | a few microvolts. The phenomenon, with particular 
from 1,400 deg. to 1,770 deg. C. may be drawn up which | reference to the palladium point, has been discussed at 
will reproduce the International Temperature Scale some length by Fairchild, Hoover and Peters. In the 
with sufficient accuracy for present needs. This | present measurements inaccuracies on this account and 
method of calibration is the one here adopted, and the | by reason of leakage from the furnace winding were 
details of the apparatus and measurements are given | 
below. 


BARBER, B.Sc. 





* A fuller description of the apparatus and details 
——-— — —— of the technique to be followed in making the measure- 
* Paper entitled “‘ The Calibration of the Platinum/ | ments are given in the pamphlet The Technique of Cali- 
13 per cent.-Rhodium-Platinum Thermocouples over the | brating Platinum Thermocouples for Use in Liquid Steel. 
Liquid-Steel Temperature Range,” submitted to the | London, 1942: H.M. Stationery Office. [Price 2d. net.] 
Iron and Steel Institute, London, for written discussion. + Bureau of Standards Jl. of Res., vol. 2, page 959 
| (1929). 
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avoided by arranging that the insulators covering the 
thermocouple wires touched neither each other nor the 
furnace walls. 

Eight thermocouples were calibrated, four being lent 
for the purpose by Messrs. Johnson Matthey and 
Company, Limited, and four by the Sheffield Smelting 
Company, Limited. The couple wires, which were 
0-5 mm. in diameter, were annealed by passing a cur- 
rent of about 13-5 amperes through them for about 
one minute. Each wire was threaded into a recrystal- 
lised alumina tube, 0-7 mm. in bore, of 0-5 mm. 
wall-thickness, and 150 mm. long, about 25 mm. of 
the wire being left bare at the hot-junction end. The 
couples were mounted in pairs in clamps consisting of 
brass blocks having four parallel holes, into which the 
insulators were threaded and clamped at their ends 
by set-screws, so that they were held parallel to 
but not touching each other. A _ cross-section 
of this clamping-block a is shown at b in Fig. 1, 
together with a diagram of the furnace assembly. 
Two furnaces were used, one for the gold and palla- 
dium points and the other for the platinum points, 
each having a recrystallised alumina central tube 
(c, Fig. 1), 12 mm. in bore, of 2-7 mm. wall-thickness, 
and 300 mm. long. The first-mentioned furnace had a 
spiral winding of platinum/10 per cent. rhodium foil, 
12-5 mm. wide and 0-025 mm. thick, covering the 
whole length of the tube, a space of 1 mm. to 2 mm. 
being left between the turns. The leads to the furnace 
winding each consisted of four strands of platinum 
wire, 0-5 mm. in diameter, welded to the ends of the 
foil. 

The platinum-point furnace had a winding of pure 
rhodium foil, 6-3 mm. wide and 0-075 mm. thick, 
with similar spacing of turns, but covering only half 
the length of the tube, the long tube being used 
because a shorter one was not immediately available. 
As explained later, the greater length of the furnace 
winding employed for the gold and palladium points 
was on account of the need for greater temperature 
uniformity at these points than at the platinum point. 
The central furnace tube in each case was packed in 
alumina powder d contained within a silica tube e, 
which was, in turn, packed in Sil-o-cel powder f. The 
outer diameter of the furnace case was about 200 mm. 
The approximate rating of the furnaces at each of 
the points was 10 amperes, 15 volts at the gold point, 
12 amperes, 21 volts at the palladium point, and 
16 amperes, 17 volts at the platinum point. The 
furnaces were operated in the vertical position, the 
pair of test couples g being lowered into them from 
above and adjusted so that the insulators were not in 
contact with the furnace wall and the junctions were 
at the hottest part of the furnace. In order to be 
able to see into the furnace when making this adjust- 
ment, the metal block of the clamp had been cut away 
as shown at 6 in Fig. 1. An alumina disc h was placed 
just below the test-couple junctions to reduce convec- 
tion and radiation losses, and thus temperature gra- 
dients, in the neighbourhood of the junctions. The 
control couple i, mounted in a twin-bore insulator 
was inserted into the furnace from below and placed 
with its junction adjacent to the disc, which was 
supported by the twin-bore insulator. A plug of 
asbestos wool was inserted at k. In the platinum-point 
experiments the contro]-couple junction was placed in 
a cooler part of the furnace, so that it remained intact 
when the test couples reached the melting point. The 
rate of rise of the furnace temperature during the 
observations was adjusted to be of the order of 0-5 
deg. C. per minute for the gold point and 1 deg. C. for 
the palladium and platinum points. In order to be 
able to maintain this rate steady a reasonably constant 
voltage electrical supply was necessary. Since the 
furnaces used were small in size and so of low heat 
capacity, the mains supply was not sufficiently steady 
and it was found convenient to use a 50-volt battery. 
Larger furnaces could be operated on a less steady 
supply, but the speed of adjustment of the temperature 
would be sacrified on account of the greater thermal lag 
involved. 

The gold and palladium wires were fused on to the 
ends of the thermocouple wires. Each junction was 
made by melting back the end of the gold (or palladium) 
wire in an oxy-coal-gas flame, so that the bead thus 
formed embraced the end of the thermocouple wire 
without the latter being melted. In this way it was 
possible to avoid extensive alloying of the two metals 
and the consequent errors due to contamination both 
of the melting-point metal and of the thermocouple 
wires. When the wire had been so joined it was about 
3 mm. long. In Fig. 2, on the left-hand side, is repro- 
duced a photograph of a gold-wire junction which 
clearly illustrates that the ends of the couple wires have 
not been fused. 

The experiment at the melting point of platinum is 
the same in principle, but no additional wire is here 
required since the melting-point materia] forms one 
arm of the thermocouple. The thermocouple wires 








were fused together at the junction, and the position 
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of the couple was adjusted in the furnace until the 
maximum e.m.f. reading was given, thus ensuring that 
the junction was at the hottest part of the furnace, 
and hence that fusion would commence at the junction. 
It was found that by arranging the bare couple wires 
projecting from the insulators to be close together 
(about 2 mm. apart) the platinum wire, after fusion at 
the junction, was still held in contact with the platinum- 
rhodium wire by surface tension of the bead, which 
moved up the alloy wire as the platinum arm melted 
back. The photographs reproduced in Figs. 2, in the 
centre and on the right-hand side, illustrate the appear- 
ance of the junction before and after the experiment. 
Occasionally small irregularities on the surface of the 
alloy wire over which the platinum bead had passed 
seemed to indicate that small quantities of platinum 
had been left behind, but, generally, the surface of the 
platinum-rhodium wire had retained its original 
polished appearance. This evidence, combined with 
the fact that the e.m.f. of the couple remained steady 
to within two or three microvolts while the platinum 
arm was melting back some 1-5 cm., leaves little doubt 
that the melting point given was that of the pure 
platinum. In connection with this point Todd* has 
shown that two platinum wires twisted together melt 
at the same time as a platinum wire twigted with a 
platinum-rhodium wire, when heated side by side in a 
uniform-temperature enclosure. 


(To be continued.) 





BRITISH STANDARD SPECIFICA- 
TIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Glossary of Electrical Engineering Terms.—On page 
108, ante, we announced that it had been decided to 
publish a revision, in sections, of the British Standard 
(Glossary of Terms used in Electrical Engineering and 
that Part 1, Section 1, *“* General Terms” (B.S. 
205-Part 1-1943) had been issued. Part 2, Section 2, 
which covers ** Machines and Transformers” (B.S. 


No. | 


EN 


GINEERING. 


INSTITUTION ELECTIONS. 
INSTITUTION OF CIVIL ENGINEERS. 

Member.—Sir George Mowlem Burt, London, 8.W.1. 

Associate Member to Member.—Robert Bruce, jun., 
B.Sc. (Glas.), Glasgow ; George Ewart Edson, Taun- 
ton; Harold Savage, B.Sc. (Eng.) (Lond.), Beacons- 
field, Bucks. 

Associate Member.—Roland George Jackson, M.Eng. 
(Sheffield), Buxton; Harry Heywood Partington, 
B.Se.Tech. (Manch.), Oldham. 

Student to Associate Member.—Douglas Haig Burnett, 
B.Se. (Eng.) (Lond.), York ; Arthur John Carmichael, 
B.Sc. (Edin.), Glasgow; Eric Edward Dean, B.Sc. 
(B’ham.), Abbots Leigh, near Bristol ; Geoffrey Morgan 


John Picton Chittenden, Rugby; Coll Campbell 
Cowley, Wallington ; Edward Frank Gauntlett, North 
Kensington ; William Grey, North Shields ; Alexander 
Harvey, Ilford; John David Heppell, Gateshead ; 
Lieut.-Commr. (E.) Johannes Maarten Hillenius, 
R.N.N., London; Lieut.-Commr. (E) Joseph Manley, 
R.N., Rosyth; George Manson, Birkenhead; John 
Morgan, Glasgow ; John Spours Nicholson, Watford ; 
Thomas Edens Osborne, Belfast; Cyril David Pugh, 
Cardiff ; Fred Sands, W. Wickham, Kent. 

| 4ssociate Member to Member.—James Muir Monro, 
Beaconsfield ; William John Niven, Cullercoats ; W. A. 
Sycamore, Brightlingsea ; Robert James Welsh, Rugby, 





Associate to Member.—George Nelson, Hexham. 
Associate Member.—John Milburn Emmerson, North 
Shields. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Charles Wallace Chapman, M.Eng. 
/pool.), Peterborough ; Gustaf A. Juhlin, Manches- 


id 


er; Arthur Henry Peppercorn, Doncaster. 
J 
| Associate Member to Member.—Brig. Edwin Raymond 
Ash, London; Robert William Kewley, M.Eng. 


| (L’pool.), Johannesburg, 8S. Africa; Arthur Frederick 
Webber, B.Sc. (Eng.) (Lond.), Birmingham; Arthur 
White, Leeds. 


MARCH 5, 1943. 
PERSONAL. 

Proressor P. Kaprrza, F.R.S., Director of the Lnsti 
tute for Physical Problems of the Academy of Sciences of 
the U.S.5.R., at Moscow, has been made an honorary 
member of the Institute of Metals. 

Mr. A. D. SrorKeE, M.Inst.M.M., vice chairman and 
managing director of the Roan Antelope Copper Mines 
Limited ; Mufulira Copper Mines, Limited ; and Rhodk 
sian Selection Trust, Limited, relinquishing these 
offices on April | on appointment as consulting enginec: 
to the companies. Mr. R. L. PRAIN has been appointed 
managing director of the Roan Antelope and Mufulira 
Copper Mines as from that date. 

Mr. W. P. LiLwaLL, A.M.L.E.E., electrical engineer 
and manager, Fleetwood Corporation Electric Supply 
of the Incorporated 


is 


Sampson, B.Sc. (Bristol), Bristol; William Hallam | has been elected vice-president 
Ward, B.Sc. (Eng.) (Lond.), London, 8.W.1. Municipal Electrical Association, to fill the vacancy 
caused by the resignation of Mr. W. N. C. CLincn 
INSTITUTE Or MARINE ENGINEERS. M.I.E.E. As stated on page 48, ante, Mr. Clinch has been 
Member.—John Eustace Paterson Adam, Ealing ;|*PPointed deputy general manager of the Northmet 


Power Company. 

Mr. J. F. Metren has been elected president of th« 
Society of Naval Architects and Marine Engineers, New 
York, for the two years 1943 and 1944. 

Mr. T. ROWLAND, A.M.1.E.E., A.M.1.Mech.E., 
electrical engineer, Peterborough Corporation 
Supply, is due to retire on April 1. 

Mr. 8. A. SHINGLER, M.I.Mar.E., A.M.1I.Mech.E., 
as stated on page 148, ante, had been appointed acting 
chief engineer of Magnesium Elektron, Limited, has now 
been confirmed in the appointment of chief engineer. 

Mr. R. C. Ratrray, B.A., A.M.Inst.C.E., district 
engineer, London and North Eastern Railway, Glasgow, 
has been appointed assistant to the Chief Enginee: 
(Development). 

Mr. W. H. McConNEL has relinquished the position 
of chairman of Messrs. Sheepbridge Coal and Iron Com 


deputy 
Electric 


who 





pany, Limited, Chesterfield, and has been succeeded by 
Lievut.-CoLt. Sm H. K. STepHenson, Bart., D.S.0 
Mr. McConnel is remaining a member of the board. 





NOTES FROM THE NORTH. 


GLasecow, Wednesday. 





No. 205-Part 2-1943) is now ready and copies are | 
available. [Price 2s. net.] 


































Member.—Lieut.-Col. Dennis Charles Bad- 
(B’fast.), R.E.M.E.. Wembley, 


Associate 


B.Se. 


Tars for Road Purposes.—There has recently been a | ger, 


considerable advance in the development of modern | George Alfred Bottomley, London, N.W.10; Albert 
road tars and a revised war-emergency standard (B.S. | William Bowden, Preston ; Lieut. (E.) Richard Thomas 
No. 76-1943), which supersedes both Parts 1 and 2 of | Farnell Brown, R.N., Newcastle-upon-Tyne ; Walter 


B.S. No. 76—issued in 1930 and 1931—has been pre- | 
pared by the British Road Tar Association. Three | Hubert Ellis, > - 
types of tar, which differ mainly in their setting pro- | Ferguson, R.E., Sutton, Surrey ; 
perties are specified, and each type is subdivided | London, W.C.2; John A 
according to viscosity, as controlled by the oil content. | B.Sc. (Edin.), London, 8.W.19 ; 
The ring and ball test on the distillation residue is 
included because it is considered that this will assist 
in excluding unsuitable tars. To avoid the confusion 


Newcastle-upon-Tyne ; Capt. Bryan 
Frank Stanley Gibson, 


Peter Geoffrey Hodg- 


| Birmingham; Arthur Maude, Rotherham ; 
| Morrison Paterson, London, N.W.10; Francis Stephen 


the tar has a time of flow of 50 seconds measured by the 
standard ta> viscometer. Its use enables the viscosity 
of any road tar, whether very fluid or very viscous, 
to be expressed on a single scale. The E.V.T. is the 
temperature to which a tar must be heated to bring 
it to a standard viscosity, and no ambiguity is possible 
if a taris specified by its E.V.T. The clause on * applica- 
bility’ now contains sufficient information to enable 
engineers to choose the tar théy require for any par- 
ticular purpose. [Price 2s. net.. or 2s. 3d. including 
postage. | 


Turner, Manchester; Frank Vaughan, Derby ; William 
Hastings Wallbanks, Feltham, Middx. ; Edwin Watkin- 
son, Sheffield ; James Watt, Workington, Cumberland. 





BOOKS RECEIVED. 


Commonwealth of Australia. Council for Scientific 
Industrial Research. Bulletin No. 149. 
Murray Valley Irrigation Settlements. 
Drainage and Reclamation. By 
L. TispaLL. 314, Albert-street, 
Offices of the Council. 


and 


24. #. 
Dried Grapes in 
Part 2. Irrigation, 
A. V. Lyon and A. 


East Melbourne, Victoria : 


White Pigment for Paints.—A war-emergency amend- | 
ment slip has been issued for inclusion in B.S. No, 636- 
1935, which specification is now incorporated in B.S. | 





No. 239-1935. The amendment slip relates to titanum Department of Scientific and Industrial Research. . Forest 

white for paints. The reference is No. P.D. 65. It | Products Research Laboratory. Leafiet He. 26. 

will be sent on the receipt of a stamped addressed | Furnaces and Stoves for Burning Sawdust. I rinces 

envelope and 3d. in stamps. | Risborough, Aylesbury, Bucks.: Forest Products 
Research Laboratory. [Free.] 

Prism and Lens Making. A Text Book for Optical 

| Glassworkers. By F. Twyman, F.R.S. London: 


THE PURCHASE OF MACHINE TooLs.—The Machine- | 
Tool Control of the Ministry of Supply announce that to | 
save delay in dealing with demands for machine tools, | 


Adam Hilger, Limited, 98, St. Pancras-way, Camden- 
road, N.W.1. [Price 15s. net.] 


firms requiring equipment of this type, by private pur- | Optics. The Technique of Definition. By ARTHUR Cox. 
chase, should make their application to thier Regional London: Focal Press, Limited, 31, Fitzroy-square, 
W.1. [Price 15s.) 


Director of the Machine-Tool Control, instead of to the 


Applications The British Journal Photographic Almanac, 1943. Edited 


by A. J. Dattapay. London: Henry Greenwood 
and Company, Limited, 24, Wellington-street, Strand, 
W.C.2. [Price 3s. 6d. net.) 

Personnel Management. Defining the Scope of a Personnel 
Organisation. Compiled by GERALD POULTON 
Francis H. C. Brook. London: P.W.S. (Industry), 
Limited, Staple Hall, Stonehouse-court, Bishopsgate, 


E.C.3. [Price 6s.) 


| 
for 
be 


London. 
however, 


Control headquarters in 
(iovernment-financed machines, must still 
made through the Services concerned. The names and 
addresses of Regional Directors of the Control may be 
obtained on application to the Controller of Machine 
Tools, Ministry of Supply (Code V.A.), 35, Old Queen- | 
street, Westminster, London, 8.W.1. 


* See Metal Treatment, vol. 5, No. 20, page 172 (1939): | 


Middx. : | 


Browning, Belfast ; George Browning Dodman, Leeds ; | 


Alexander King Hamilton, | 


|kinson, Wolverhampton; Frederick William Kendall, | 
John | 


that might arise from the use of various test tempera- Pilkington, Hull ; William Pollard, B.Sc. (Eng.) 
tures, a new system of indicating viscosity has been (Lond.), St. Aunes-on-Sea, Lanes. ; haries meee 
introduced, namely, the Equi-Viscous Temperature or Prendergast, London, S.W.L; Major Frank W illiam | 
E.V.T. This is the temperature, in deg. C., at which | Schlesinger, R.E., Chislehurst ; Horace Richard Gra- | 

|venor Stoney, London, W.1; Cyril Walter Clark 


Production of | 


and | 


Scottish Steel Trade.—¥or some time now it has been 
|expected that changes would have to be made in the 
scheme of distribution, and the recent announcement of 
several alterations has been welcomed by the producers 
As a result of these, any consent, given previously by 
the Iron and Steel Control, for the carrying forward of 
| orders for more than one quarter beyond that authorised 
is now withdrawn. In future, before producers can accept 
orders in the last month of any quarter for heavy steel, 
alloy steel, forgings, etc., they must obtain the consent of 
the Control and this will not readily be given. Orders 
placed in the current quarter, therefore, must be com- 
pleted before the end of the second period, or special 
consent will have to be given by the Government depart 
ment concerned. Rivets, bolts, nuts, washers and 
screws do not come under the scheme. Another com 
mendable step taken by the Iron and Steel Control is the 
limiting of the sizes of plates. The standardised rang: 
of plate sizes will enable mills to handle greater tonnage- 
and shipbuilders and others are confident that their work 
will not be hampered in any way. Prices are unchanged, 
-Boiler plates, 171. 12s. 6d. per ton ; 
sections, 15/1. 8s. per ton ; 


and are as follows : 
ship plates. 16/. 3s. per ton ; 


medium plates, } in. and thicker, rolled in sheet mills, 
211. 15s. per ton; black-steel sheets, No. 24 gauge, 
|} 227. I5s. per ton; and galvanised corrugated sheets 


No. 24 gauge, 26/. 2s. 6d. per ton, all for home delivery. 
Malleable-Iron Trade.—There is no new feature in the 
West of Scotland malleable iron trade. Current quota- 
tions are :—Crown bars, 151. 12s. 6d. per ton; No. 3 bars 
131. 128. 6d. per ton; No. 4 bars, 13/. 17s. 6d. per ton ; 
and re-rolled steel bars, 17/. 15s. per ton, all for home 
delivery. 
Scottish Pig-Iron Trade.—The sustained demand for 
hematite, basic iron and foundry irons being met 
satisfactorily by Scottish pig-iron makers and no shortage 
| of raw materials has been reported. Market quotation- 
| are :—Hematite, 61. 18s. 6d. per ton; basic iron, 61. 0s. 6d 
| per ton, both delivered at the steelworks ; foundry iron, 
No. 1, 61. 58. 6d. per ton; and No. 3, 61. 38. per ton, both 
on trucks at makers’ yards. 
| 


is 











SwepisH TELEPHONE AND Rapio INpUsTRY.—Statis- 
tics issued recently indicate that, at the end of 1942, there 
| were just over one million telephones in use in Sweden. 
| this figure representing an increase of upwards of 50,000 
|instruments during the year. In the same period the 


|number of wireless reception licences increased by 
80,000 to 1,630,000. These totals indicate that there is 
now one telephone to every six inhabitants of the 





country and a wireless receiving set to every four. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—New business was still difficult 
to arrange in practically all sections of the Welsh steam- 
coal market last week. Productions generally showed 
no material improvement and as a result of past heavy 
bookings by the highly placed priority consumers prac- 
tically the whole of the current output was allocated for 
delivery to the essential industries and the public-utility 
undertakings. Ordinary industrial customers were 
anxious to enter into heavy contract commitments, but 
in view of the increasing demands of the vital consumers, 
operators could accept very few new orders for delivery 
for a long time to come. In several instances, owing to 
the necessity for satisfying the demands of the priority 
customers, deliveries to ordinary industrial users holding 
contracts have had to suffer. Export business was par- 
ticularly affected by the shortage of supplies. There 
was a sustained inquiry from overseas consumers but 
supplies available for shipment were very small. Only 
eccasional allocations of the better qualities were being 
made for certain priority users, and as a rule the only 
coals shippers had to offer were the low grade which 
receive little support from home buyers. There was a 
steady inquiry for the best large descriptions, which were 
not easy to stem over a long period ahead. A firm tone 
ruled among the sized kinds, which were in limited supply 
to meet a brisk request. Outputs of the bituminous 
smalls were almost completely sold over several months 
ahead, and what occasional parcels became available 
were quickly disposed of. As a result of the shortage 
of these kinds there was a brisk demand for the best 
dry steam smalls which were kept busy, but little atten- 
tion was given to the inferior qualities which could be 
obtained readily for early delivery and were dull. Cokes 
and patent fuel were busy. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Both steelmakers and engineers will 
have a much clearer idea of their commitments under the 
new amendments to the scheme governing iron and steel 
distribution. Heavy steel, alloy steel and forgings are 
among an extensive range of products for which orders 
may not be accepted in the last month of any quarter 
without prior approval by the Iron and Steel Control ; 
only in exceptional circumstances will such approval be 
given. Engineering employers are once again concerned 
with the problem of stabilising their costs. Adjust- 
ments have had to be made to meet advanced fuel prices, 
and there are now further movements on the wages side, 
both national and local, which are likely to have a direct 
bearing. The transfer of labour, where operations have 
become redundant or uneconomic, is proceeding smoothly 
and is expected to increase steadily in the next few 
months. The raw-material position presents few new 
features. Ferro-alloy production is adequate for the 
increased demand. Foundry iron is a strong medium ; 
the purposes for which not only hematite and low- 
phosphorus iron, but also medium-phosphorus iron 
are sought are closely examined in order to ensure most 
economic use. Makers of special steels are meeting an 
unparalleled demand to the limit of their capacity. Both 
electric furnaces and crucible plants are working con- 
tinuously, their gross output being absorbed for war 
purposes. The heavy wear and tear on steelworks 
plant generally accounts for more frequent renewals 
than would normally be necessary ; hence the demand 
for special-alloy rolls and roll-turning lathes. There is a 
brisk call for stamping and forging steels, alloy-steel and 
carbon-steel castings of high strength and toughness, 
shear blades and rotary cutters, hot-rolled steel bars, 
hard steels for tools, implements and machinery, and 
sheets cut to shape. 

South Yorkshire Coal Trade.—Production and distri- 
bution generally have been on a substantial scale during 
the week. So far as can be ascertained, the needs of all 
priority users are being met in full. Local industrial 
consumption is maintained at a high level. Works 
stocks are reported to have improved considerably, 
despite the heavy daily requirements, and there 
evidence of larger reserves of best hards at railway 


is 


depots. Outcrop fuel continues in widespread use for 
less urgent purposes. Little export business can be 
considered, as the coal available is much reduced. 


Easier conditions prevail in the house coal market. 
Supplies are nearly equal to the requirements of the 
depots and deliveries to householders are more up-to- 
date. Business in furnace coke is active. 





TRANSVAAL GOLD PropucTION.—The output of gold 
in the Transvaal during the 26 working days of January 
totalled 1,074,754 fine oz., compared with 1,216,164 


fine oz. in January 1942, which had 27 working days. 
The output for January, 1943, was the lowest since 
September, 1939, when the production was 1,071,991 
fine oz. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Amendments have been made in 
the controk of iron and steel distribution regulations 
whereby producers are prohibited from accepting orders 
for extended delivery dates in the last month of any 
quarter. The effect of this is that orders placed in the 
last quarter of 1942 must be completed or cancelled by 
the end of the present month. Native raw materials are 
plentiful and relief of the stringency in the position 
regarding high-grade iron ores from overseas is assured. 
The expected substantial supplies from North Africa 
should give an impetus to production of commodities of 
which there has been a shortage. The exceptionally 
heavy output of semi-finished and finished iron and steel 
is barely equal to all requirements, and the supply of 
certain home products has to be supplemented by 
imported material. 


Cleveland Iron Trade.—Consumers of foundry iron are 
still able to obtain adequate supplies without much 
difficulty notwithstanding the small tonnage of Cleveland 
qualities available. The production of local brands 
continues intermittent, but founders are receiving satis- 
factory deliveries from other iron centres. There is no 
shortage of forge pig. 

Basic Iron.—Makers of basic iron are unable to release 
parcels for the market, but they are adding small lots 
to the stocks which they still regard as below a satis- 
factory level. Under such conditions, the producers 
consider it prudent to reserve the whole of the supply for 
the heavy requirements of their own consuming plants. 


Hematite.—After a rather long period of shortage, 
which has necessitated strict rationing and the extensive 
use of substitutes, the possibility of a material improve- 
ment in the limited make of hematite and all low- 
phosphorus iron can be reported. Nearly a million tons 
of high-grade ore, suitable for the manufacture of those 
descriptions of iron, is to be received from French 
North Africa and a substantial proportion of this ore is 
expected to reach Tees-side. In the meantime, however, 
the rigorous adherence to the control of distribution 
regulations is unavoidable. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms are actively engaged, but 
the production of steel semies falls short of the heavy 
requirements of the re-rollers, who are demanding 
maximum deliveries, though by the fairly liberal use of 
substitutes they are able to keep their mills operating 
at full capacity. Finished-iron manufacturers have 
extensive orders in hand and are turning out an increasing 
tonnage; all steel-producing plants are also operating 
at full capacity. The demand for special and alloy steels 
is increasing in intensity and carbon qualities are also 
required in exceptionally large quantities. The distri- 
bution of specifications for shipbuilding requisites con- 
tinues on a scale that is particularly extensive ; plates 
are also in urgent demand for the purpose. Great 
activitygin the engineering trades involves heavy demands 
for forgings, castings and light and medium structural 
steel. Makers of black sheets have as much work in 
hand as they can undertake and report that the demand 
shows no diminution. Colliery equipment continues in 
strong request and parcels of miscellaneous steel are 
readily taken up for railway maintenance work. 





DATA SHEETS ON BELT CONSTRUCTION AND MAINTEN- 
ANCE.—We have received from Messrs. Revol, Limited, 
97, Quayside, Newcastle-on-Tyne, a number of data 
sheets on the construction and maintenance of machine 
belting, which they have prepared in collaboration with 
the various belt manufacturers as a means of making 
more widely known the essential considerations on which 
the efficient use of belting depends. The sheets comprise 
a series of short technical articles, conveying in con- 
venient form all the information that a works beltman 
or a plant engineer needs to possess in order to secure 
the optimum efficiency and durability from the belts 
under his care. Copies may be obtained free of charge 
on application to the address given above. 





LECTURES ON THE MODERN POWER STATION.—A series 
of four Cantor Lectures on ‘“* The Modern Power Station ” 
will be held at the Royal Society of Arts at 1.45 p.m., on 
Mondays, March 15, 22 and 29 and April 5. The first 
lecture, on March 15, will deal with “‘ The Boiler House ”’ 
and will be delivered by Mr. E. L. Luly, of Messrs. 
Babcock and Wilcox, Limited. On March 22, Mf. J. F. 
Roy Mitchell, of Messrs. Mitchell Engineering, Limited, 
will speak on ‘‘ Coal and Ash-Handling Plant.’”” On 
March 29, the lecturer will be Mr. F. Shakeshaft, of the 
Central Electricity Board, and his subject will be ‘*‘ The 
Mechanical Equipment of the Turbine House.”’ The 
last lecture of the series, on April 5, will be delivered by 
Mr. C. W. Marshall, of the Central Electricity Board, 
who will speak on “‘ High-Voltage Power-Circuit Control.” 





The lectures will be illustrated by an episcope. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








JUNIOR INSTITUTION OF ENGINEERS.—To-night, 5.30 
p.m., 39, Victoria-street, Westminster, S.W.1. Informal 
Meeting. Lecture: ‘“‘ Windmill Saiis,”” by Mr. Rex 
Wailes.. North-Western Section: Saturday, March 6, 
3 p.m., 16, St. Mary’s Parsonage, Manchester. Lecture : 
* Vibrations—Beneficial and Detrimental,”” by Dr. R. N. 
Arnold. Institution: Friday, March 12, 5.30 p.m., 39, 
Victoria-street, Westminster, S.W.1. Ordinary Meeting. 
“The Production of High-Explosive Shells,” by Mr. 
H. M. Lees. 

INSTITUTION OF MECHANICAL ENGINEERS.—-North- 
Western Branch: Saturday, March 6, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Joint 
Meeting with the Manufacture Group. Discussion on 
“ Inspection Methods,’”’ to be opened by Messrs. R. Q. 
Herford and C. A. Faulkner. Yorkshire Graduates’ Sec- 
tion : Saturday, March 6, 2.30 p.m., The Hotel Metropole, 
Leeds. Chairman’s Address. South Wales Branch : Wed- 
nesday, March 10, 3 p.m., The Mackworth Hotel, Swan- 
sea. Discussion on “ Post-War Technical Education,” 
to be opened by Messrs. J. S. Caswell and George Thomp- 
son. Institution: Friday, March 12, 5.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. Informal 
Meeting. Discussion on “ Regional Capacity Organisa- 
tion,”’ to be opened by Mr. R. Appleby. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-Mid- 
land Students’ Section: Saturday, March 6, 2.30 p.m.. 
The Griffin Hotel, Boar-lane, Leeds. Problems Meeting. 
North-Eastern Centre: Monday, March 8, 6.15 p.m., The 
Neville Hall, Westgate-road, Newcastle-upon-Tyne. 
(i) “ Towards the ‘ Correct ’ Domestic Multi-Part Tariff,” 
by Mr. P. Schiller. (ii) “‘ General Factors Affecting the 
Uniformity of Tariffs,” by Mr. C. T. Melling. Trans- 
mission Section: Wednesday, March 10, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. ‘* The Ven- 
tilation of Substations,” by Messrs. F. Favell and E. W. 
Connon. (To be preceded by an informal luncheon at the 
Connaught Rooms, Great Queen-street, Kingsway, 
W.C.2, at 12.30 p.m.) Installations Section: Thursday, 
March 11, 5.30 p.m., Savoy-place, Victoria-embankment, 


W.C.2. “The Future of the Domestic Wiring Installa- 
tion.” Section I. “Immediate Developments,” by 


Messrs. W. J. H. Wood and Forbes Jackson. Section II. 
“ The Distant View,”’ by Messrs. G. Smith and E. Jacobi. 
North-Western Centre Wireless Group: Friday, March 12, 
6 p.m., The Engineers’ Club, Albert-square Manchester. 
Discussion on “‘ Quartz Crystal Applications,” to be 
opened by Captain C. F. Booth. North-Midland Centre : 
Saturday, March 13, 2.30 p.m., The Great Northern Hotel, 
Leeds. ‘“‘ Busbar Protection: A Critical Review of Me- 
thods and Practice,” by Messrs. M. Kaufmann and 
W. Szwander. North-Western Students’ Section: Satur- 
day, March 13, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘“‘ Current Transformers,” by Messrs. 
F. E. Brooker and V. Lowe. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
March 6, 2.30 p.m., 198, West-street, Sheffield, 1. “‘ Molyb- 
denum High-Speed Steels, with Special Reference to 
Tipped Tools,” by Mr. H. W. Pinder. 

INSTITUTION OF RUBBER INDUSTRY.—London Section : 
Monday, March 8, 6.30 p.m., Caxton Hall, Caxton-street, 
Westminster, S.W.1. (i) “ Emulsions Prepared from 
Polyvinyl Acetate and Its Derivatives,” by Dr. J. E. O. 
Mayne. (ii) “‘ Methacrylate and Vinyl Chloride Resin 
Dispersions,”” by Mr. A. Renfrew and Dr. C. F. Flint. 

NEWCOMEN Socrety.—Wednesday, March 10, 2.30 
p.m., The Chartered Institute of Patent Agents, Staple 
Inn Buildings, W.C.1. “ Sketch of the History of Re- 
frigeration,”’ by Engineer-Captain E. C. Smith. 

INSTITUTE OF WELDING.—-Scottish Branch: Wednes- 
day, March 10, 5.45 p.m., The Ca’doro Restaurant, 120, 
Union-street, Glasgow. Joint Meeting with the Scottish 
Branch of THE INSTITUTION OF STRUCTURAL ENGINEERS. 
Discussion on “ Welding Prefabrication of Ships and 
Other Structures,”’ to be opened by Mr. John Wright. 

INSTITUTE OF MARINE ENGINEERS.—Friday, March 12, 
11.30 a.m., The Connaught Rooms, Great Queen-street, 
W.C.2. Annual General Meeting. (To be followed by 
the Annual Luncheon at 1 p.m.) 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 12, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “ Structural Design of 
Oil Tankers,”’ by Mr. J. L. Adam. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Friday, March 12, 7.15 p.m., The Mechanics 
Institute, Crewe. ‘‘ Defects in Steel: Their Causes, 
Detection and Consequences,” by Mr. R. W. Bailey. 

INSTITUTION OF CIVIL ENGINEERS.—South Wales and 
Monmouthshire Association: Saturday, March 13, 3.15 
p.m., South Wales Institute of Engineers, Park-place, 
Cardiff. “The Construction of Bases for Roads and 
Aerodromes Using Local Aggregates and Soils,’’ by Messrs. 





A. H. D. Markwick and H. 8. Keep. 
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THE TRANSPORT OF CEMENT IN) 
BULK. | 


Tue somewhat unusual-looking tipping lorries illus- | 
trated in Figs. 1 and 2, on this page, have been deve- | 
loped by the Ministry of Works for the transport of 
cement in bulk, the extent to which this practice is 
now being carried out being indicated by the fact 
that between May, 1942, and January, 1943, the | 
Ministry of Works delivered, in this manner, 210,000 
tons to 34 projects, a considerable proportion of 
these projects being concerned with the construction | 
of aerodromes. This does not, in itself, explain why | 
bulk transport of such an intractable material as loose 
cement should displace its handling in the familiar 
double-walled paper bags, but, when it is remembered 
how scarce a commodity heavy paper has become and 
it is realised that for the distribution of the quantity 
just mentioned 1,400 tons of paper would have been | 
required, a valid reason for the departure from accepted 
practice at once becomes apparent. The change-over 
was not effected before alternatives had been tried. | 
Steel drums are only suitable where special protection | 
is needed ; and for a time the cement was packed in jute 
sacks. Although satisfactory in some respects, the use 
of jute sacks proved costly owing to the necessity for 
drying, cleaning and repairing them. Apart from this, 
the time consumed in packing the cement into sacks | 
had the effect of restricting the output capacity of the 
producing works. As the cement was, in most in- 
stances, urgently required it was impracticable to 
continue this method of handling, convenient as it might 
be in certain aspects. In consequence, several schemes 
were worked out for bulk transport and handling the 
cement, both at the works and on the site, by means of 
steel tank bodies mounted on 12-ton International | 
chassis, a system which, moreover, involved the employ- 
ment of elevators for delivery to the mixers and 30-ton 
brick bins for storage. 

The system, although generally satisfactory, was | 
not without its drawbacks, one of which was that, ra 
the long run, the continuity of the work of the whole | 
plant was dependent on the freedom from breakdown 
of the elevator, which was driven by a small oil engine. 
The present system cuts out the mechanical equipment 
altogether, the loaded lorries being run up a ramp so 
that they can be discharged directly into the concrete 
mixer, or near it, by gravity, the lorries, of course, 
working under their own power. It is on this service 
that the tipping lorries illustrated are now employed, 
the use of the 12-ton lorries having been largely supple- 
mented by them. The ramp, which is necessary to 
load the cement into the upturned mixer, can be built | 
on the site in two or three days by means of a dragline | 
scraper and, even when the mixer is moved, say, once | 
a month, not very much labour has been expended. 
On the other hand, the discarding of the sacks releases 
some five or six men for each mixer; further labour 
would have been required, moreover, by the necessity | 
for counting and checking the sacks for return. 

The tipping lorries illustrated are mounted on 5-ton 
Ford short chassis, and are 90 in number. In addi- 
tion, 30 other chassis of the same type have been fitted 
with tank bodies, as provided on the 12-ton lorries. 
These bodies have four doors in the side, each approxi- 
mately 18 in. wide by 9 in. deep and having canvas 
sealing strips. The doors in the two sizes of lorry are 
interchangeable. 

The tipping lorry, it will be seen, has no side doors, 
discharge taking place either through a hinged tailboard | 
or through circular openings in the tailboard, according 
to the rate of flow desired. The body is protected by 
@ tent-like tarpaulin cover supported on a tubular 
frame and readily detachable for loading. A lorry is 
shown in Fig. 1 with this cover in place, the body 
horizontal and the tailboard closed; it is shown in 
Fig. 2 in the discharging position. The two circular 
branches seen on the tailboard are for discharging at a 
relatively slow rate and the opening of the orifice can | 
be regulated by a sliding steel plate. Canvas sleeves | 
are fitted in place over the branches to enable the flow 
to be diverted as required. With a large central 
mixer, the tailboard is opened and the full discharge is | 
given, but with some types of mixer a slow, easily- | 
controlled flow is desired and this is effected by making | 
use of the branches. These branches, in the first 
30 lorries, are 6 in. in diameter, but in the remaining 
60 the diameter has been increased to 9 in., the smaller | 
size having been found to give an unnecessarily slow | 
rate of flow. 

As regards rate of flow, the fineness of the cement 
makes it somewhat uncertain to handle. The rate is 
affected by several factors, such as temperature, and | 
the method of loading the cement, since the density | 
of the mass varies according to whether the cement 
has been blown into the lorry body by air or allowed 
to fall into it by gravity. Again, the kind of silo| 


| 


from which the cement is drawn is another factor, 
and the density may even be affected by the surface 
formation of the road over which the lorry travels. | 
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Occasionally, aerated cement will run like water and, ! 
therefore, the provision of a controllable valve makes it 
possible to prevent such a mishap as the whole 5 tons 
of cement running out on to the floor without restraint. | 
The tailboard is provided with rubber joints to prevent | 
leakage and has cam-operated locking gear. Some 
other handling problems connected with bulk transport 
have presented themselves but have been successfully 
solved. For example, in some instances the sites are 
too far away to permit of economic delivery by lorry 
over the whole distance, and the main journey is per- 


} 


| formed by rail, the cement being loaded into some 


cement-tight 50-ton steel railway wagons. On arrival | 
near the actual site, the cement is unloaded from the 
wagons on to a concrete floor and deposited in the | 
lorries by Muirhill Hi-lift shovels. At one railhead | 
alone. nearly 10,000 tons of cement have been handled | 
in this way at the rate of from 120 tons to 180 tons a | 
day. The lorries are also used, in conjunction with | 
pay ing machines, in the construction of aerodrome run- ' 
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wavs. It may be mentioned, in conclusion, that the 


| working of the system has been facilitated by the 
| Directorate of Traffic Requirements, seconded to the 


Department of the Ministry of Works by the Ministry 
of Supply. 








Port or Lonpon AvTHority.—The Port of London 
Authority (Extension of Term of Office) Order, 1945 
(S.R. and O., 203), provides for the extension of the term 
of office of the elected members of the Authority until 
April 1, 1946. 


The Baden-Powel! 
L. Gunstone- 
ASs80 - 


ROYAL AERONAUTICAL SOCIETY. 
Memorial Prize has been awarded to Mr. G. 
who was the best student in the December, 1942, 
ciate-Fellowship examination of the Royal Aeronautica! 
Society. The next examination will be held in May, and 
candidates are reminded that entries must be received 
by March 31. 























MaRcH 5» 1943. 
ENGINEERING. 


Offices for Publication and Advertisements 
ws & 36, Bedford Street, Strand, London, W.C.2. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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ADVERTISEMENT RATES. 


The charge for advertisements classified under the | 
Headings of Appointments Open, Situations Wanted, | 
Tenders, &c., is six shillings for the first four lines, | 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a oe the extra charge | 

is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages | 
six words. When an advertisement measures an inch | 








or more the charge is 18s. per inch. Payment must | 


accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the | 
inside pages may be obtained on application. The 

are 12 in. deep and 9 in. wide, divisible into four | 
columns, of 2} in. in width. Serial advertisements will 


be inserted with all practicable regularity, but cannot | 


be guaranteed. 


TIME FOR RECEIPT OF OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to advertisements must be received 


they will be) 
Proprietors will not hold | 

themselves responsible for blocks left in their | 

possession for more than two years. 


All accounts are payable to ““‘ ENGINEERING,” Ltd. | 
Cheques should be crossed “‘ The National oe 
Bank, Limited, Charing Cross Branch.” Post Offi 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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| SEE 
| 
| THE EDUCATION’ AND 


‘TRAINING OF ENGINEERS. 


Ir our recollection is correct, it was a speaker at 
a Headmasters’ Conference who, shortly before the 
| war, delivered to his audience the advice that they 
should ‘* Never run after a tram, a woman, or a 
theory of education—there will be another coming 
along i in a few minutes.”’ In this country, perhaps, 
there are not quite so many theories of general 
| education as there are in, say, the United States, 
hands: where the rapid growth of the population during the 
Nineteenth Century, and the very diversified charac- 
ter of the immigrants who formed so large a part 
of it, afforded opportunities for experiments on a 
| scale that the more stabilised conditions in the 
| British Isles hardly encouraged to the same extent ; 
but, where the education and training of engineers 
|are concerned, the fertility of British invention 
| surely need fear no comparison with anything that 
‘has been done or proposed elsewhere. Of this, the 
volumes of ENGINEERING are sufficient evidence, for 
there can be few in which there is not some reference 
to this perennial topic. Latterly, however, there 
as been observable a change in the character of 
this recurrent spate of comment and criticism. The 
quantity is no less, but there seems to be a tendency 
for the would-be or actual beneficiaries of the edu- 
cation to hang back and to leave the field more or 
less in the hands of the professional educationalists. 
This may be merely because these are much more 
numerous than of yore; but we suspect that this 
eagerness to dispute the pros and cons of what 
appears to be a never-ending problem is due at least 
as much to the realisation that, in spite of all their 
efforts, the professional exponents of engineering 
education (using the term in its wider significance, to 
| include training also) are still a long way from satis- 
fying the needs and desires of either the students or 
their prospective employers. To some extent, 
present expressions of such doubts may be due to 
difficulties in finding sufficient suitably trained men 
to fill all the technical appointments that the war has 
created ; still more, however, they would appear to 
result from genuine uncertainty as to what are 


} 








the true needs of the situation that has arisen 
from the increasing variety of engineering processes 
and the complex interaction of engineering practice 
with other social and industrial activities. 

This point, at least, was brought out with some 
clarity in the course of the meeting of the Education 
Group of the Institution of Mechanical Engineers, 
which was held at the Institution on Friday last, 
February 26. The chair was taken by the recently 
elected President, Professor F. C. Lea, D.Sc., and 
four papers were presented in a summary by 
Dr. D. 8. Anderson, of the University of Birmingham. 
One of these—‘‘ The Development of Engineering 
Education and Technical Training,” by Wing 
Commander T. R. Cave-Browne-Cave, C.B.E.—had 
been published in advance in the Journal of the 
Institution and the gist of some 30 letters, com- 
menting on it, was presented at the meeting. The 
others were ‘‘ The Training of Engineers in Tech- 
nical Colleges and Schools,” by Dr. W. E. Fisher, 
O.B.E., Principal of the Wolverhampton and 
Staffordshire Technical College ; ‘‘ Some Suggestions 
for the Improvement of the Training of Engineers,”’ 
by Mr. Kenneth R. Evans, M.A., of the Education 
Department of Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited; and a joint paper 
entitled ‘* A Commentary on Engineering Education 
and Training’? by Dr. W. H. Evans, Mr. B. W. 
Pendred and Mr. J. F. Sutton. 

The trends of the four papers may be sufficiently 
indicated by quoting the summarised conclusions as 
submitted by the authors, omitting that of Wing 
Commander Cave-Brown-Cave, as this was reprinted 
on December 25, 1942. Dr. Fisher thought that the 
planned training of the entrants into the engi- 
neering industry in all grades would be simplified 
if part-time release from shop duties was made 
obligatory and universal, as envisaged by the Board 
of Education. Time could be found for general 
education, physical training, and education in citi- 
zenship and corporate life without interfering with 
vocational training, he considered ; and a broadened 
general education and social training would be best 
secured as accompaniments of sound vocational 
training. Design and manufacture should be re- 
garded as of equal status ; there should be increased 
provision for craft training ; industry should allow 
senior members of staffs to give day-time lectures 
in technical colleges; and college teachers should 
return to industry for refresher periods of six months 
or a year. 

Dr. Evans and his collaborators, who observed 
that none of them was concerned at all closely with 
university or college education, considered that (a) a 
degree or any other educational award should repre- 
sent the same standard of attainment, wherever it 
was awarded ; (6) that the precise arrangement of 
the course leading to an award was not important 
so long as the necessary standard was attained ; 
(c) that the education of engineers should be 
broadened in scope, the better to fit them for leader- 
ship in their own profession and in the community 
at large ; and (d) that it was necessary for industry 
to co-operate more actively with the colleges in the 
education and training of engineers. 

Mr. Kenneth Evans’s paper consisted of a fairly 
wide review of the problems likely to be involved 
in any extensive modification of present systems, 
either by extending the release periods of works 
apprentices, or developing a closer and active 
co-operation between industrial firms and their 
staffs, and the staffs of technical colleges. He 
suggested a long-term policy of recruitment into the 
industry and profession, and a considerable revision 
of the practical training to be given to apprentices— 
though he was not in favour of extending the training 
period. If the national standard of living was to 
be maintained or raised, he said, the efficiency of 
the personnel in all the wealth-creating industries 

must be the highest possible, and two factors which 
would contribute most to this achievement were a 
liberal outlook and a long-term investment to ensure 
the proper training of the young engineer. 

The tendency to which we have alluded above 
was evident in the discussion, for, of the 21 speakers 
who took part in it, two-thirds were engaged in 
one branch or another of technical education, and 
the proportion of the whole discussion, on a time 
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basis, that was represented by their remarks pro- | 


bably exceeded two-thirds. In recording the fact.) HYDRO-ELECTRIC DEVELOP- 
MENT IN SCOTLAND. 


of course, we do not imply any adverse criticism | 

of it; but there was a certain amount of comment, 

outside the meeting hall, to the general effect that} Tue debate in the House of Commons, on Feb- 
it was unfortunate that more was not heard from | ruary 24, on the Government motion for the second 
representatives of the industrial and professional | reading of the Hydro-Electric Development (Scot- 
branches of engineering, which might have given land) Bill, proved to be less vigorously controversial 
clearer guidance as to the qualities they seek in| than had been expected in some quarters and, in 
new recruits to their staffs, and the extent to which| the end, the second reading was agreed to and 
they are or are not satisfied with the present pro-| the Bill was referred to a Committee of the whole 
ducts of the technical colleges and universities.| House. The Secretary of State for Scotland (Mr. 
Some figures given by Dr. W. Abbott, of the Board|Tom Johnston, M.P.), in his remarks introducing 
of Education, are of interest in this connection. He | the motion, made a strong point of the progressive 
pointed out that, at present, the intake of profes- | depopulation of the Highlands and commended the 
sional engineers from the universities and from the | Bill as offering, at least, a partial remedy, though 
technical colleges was about equal; normally, a| he admitted that there appeared to be no single 
little less than 1,000 men graduated in engineering | sovereign cure. The fundamental principles of the 
at the universities in each year, and the number | Bill, as he outlined them, were that the further 
of Higher National Certificates awarded in mechani-| development of the water-power resources of the 
cal and electrical engineering was rather more than | North of Scotland should be carried out by a non- 
1,000. This total represented about 10 per cent. | profit-earning Public Services Board ; that, outside 
of the annual intake of apprentices and learners,|the areas for which powers had been granted 


and it would be interesting to know, Dr. Abbott | already to authorised undertakers, the new Board | 


commented, whether the ratio met the requirements | should also be the distributors of electricity ; that 
of industry and, if not, in which direction it might} priority of supply should be given to ordinary 
be changed. 
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It is to be regretted that none of the | consumers in areas outside those of existing under-| by the consideration given to this aspect of th: 





MARCH 5, 1943. 





amenities is unavoidable in the construction stages. 
but the effect is purely transient. For the rest, as 
the committee’s report emphasised, if the policy o! 
development will give the Highlands a future and 
provide opportunity for the exercise of initiative. 
for independence, and for some measure of improve 
ment in the present condition of the population by 
affording new outlets for their industry, “‘a few 
localised interferences with natural beauties woul 
be an insignificant price to pay for the solid benefit. 
which would be realised.” 

The Lord Advocate (the Rt. Hon. J. 8. C. Reid, 
K.C.), who replied to the debate on behalf of th. 
Government, said that there seemed no reason t: 
be dissatisfied with the reception accorded to th: 
Bill. He instanced the Galloway scheme as an 
example of the successful care that could be devote: 
to amenities without great expense (in that cas: 
the cost of special work for the preservation o/ 
amenities was some 20,000/., or about 1 per cent 
of the civil-engineering expenditure) where clos 
collaboration was maintained between the develop 
ing authority and the safeguarding committe 
The arguments in favour of a number of small powe: 
schemes rather than a comprehensive large scheme. 
he thought, had been countered to a great extent 


speakers representative of industry gave any lead | takers and also, on demand, to those existing under- | question by Lord Cooper's committee. The point 


on this point. 


'takers for distribution to consumers within their|to bear in mind was that, for very many people in 


There seemed to be a fairly general agreement | areas; that the new Board should have authority | the Highland area, the choice was not between 
that the cultural equipment of the average junior| to acquire, by voluntary agreement, the existing | obtaining an electricity supply from a large schem« 
engineer is less than adequate, as compared, by | undertakings, in the North Highland area, of private | or a small one, but between getting it from a larg: 
implication, with that of the corresponding grades | companies or local authorities ; and that the powers | scheme or not at all. The matter of the outlet fo: 


in other professions. One speaker, Mr. J. F. Ellis, | of the Central Electricity Board, so far as they 


regarding the question from the point of view of an| applied to the North of Scotland area, should be | 
| sumer at a rate corresponding to the cost of supply 


industrialist, and, as he said, ‘one who had com- | transferred to the new Board. 
paratively recently left a university where he| 


While Mr. Johnston admitted freely that there | 


believed that he had been educated on broad lines,” | would remain some remote habitations to which the | 
affirmed his opinion that such an education was of | economic supply of electric current would be| 


the greatest value; though, he added, he would | impracticable, he maintained that these would be 
have been grateful had his tutors been far more | relatively few and, in support of this opinion, 
critical of his English, for he had felt it to be a| instanced recent developments in the Ayrshire and 
disadvantage that they did not criticise him more | Galloway areas. In the county of Kirkcudbright, 
harshly in that respect. Wing-Commander Cave-| he stated, the supply had been connected to 77 per 
Browne-Cave, however, was inclined to belittle the jcent. of the premises in villages and small com- 
advantages of education in the classics, though he | munities during the past ten years ; and in Ayrshire 
urged strongly that engineers might be subjected to| there were nearly 20,000 consumers in the rural 
some such course of character training as was given jareas. After these prior demands of ordinary con- 
to officers in the Naval Staff College ; perhaps in| sumers and authorised undertakers had been met, 
an Engineering Staff College—though it appeared | there would be the question of supplying large 
that his conception of an institution of this kind| power users—that is, by definition, users, other 





differed somewhat from that of Professor C. E. 
Inglis, as outlined in his presidential address to the 
Institution of Civil Engineers. A prime difficulty in 
any form of cultural training, however, is that the 


| than authorised undertakers or the Central Elec- 
tricity Board, who required not less than 5,000 kW. 
| Mr. Johnston hoped that the availability of cheap 


| electrical power would attract to the Highlands 


reactions of individuals to it are even more diverse | such large-scale industries as electro-chemical and 
than their reactions to systematised vocational | electro-metallurgical works, and expressed the 
instruction, and depend much more on the nature | belief that the scheme outlined in the Bill would 





| 


the power produced called for the adoption of a 
middle course between that of charging each con 


ing him, and that of attempting to maintain a 
uniform rate of ‘charging, irrespective of distribu- 
tion costs in particular localities. The Cooper 
Report made it clear that, on the ordinary principles 
of distribution, not more than 8 per cent. of the 
potential power could be used in the immediate 
locality. It must be understood that, if the new 
Board was to pay its way—which was fundamental! 
—distribution in remote areas could not be achieved 
except by overcharging consumers in areas more 
favourably situated ; and there must be a limit set 
to the extent to which extra charges could be 
imposed on one set of consumers in order to spend 
disproportionate sums on others. If, however, # 
given area were not too remote, it would be possible 
for the Board to provide a special local supply, if 
necessary by setting up an independent small 
generating station; provision for such action was 
made in the Bill. To a suggestion by Major B. H. 
Neven-Spence, the Member for Orkney and Shet 
land, that the possibilities of wind-power generation 
of electricity might be considered for use in areas 











of their domestic and social background. 

So far as concerned the active participation of 
industrial undertakings in technical education, it 
was inevitable, perhaps, that the comments came 
only from representatives of large firms; but 
industry does not consist solely of big organisations, 
and it is by no means certain that, from a purely 
vocational aspect, the training that is obtainable 
in such works is superior in every case to that 
afforded by small shops conducted by men of | 
intelligence and sympathetic insight as well as| 
technical competence. The weakness in any form | 
of regularised instruction, indeed, is that the needs 
of industry are so various that no standardised | 
educational product can be wholly satisfactory ; | 
the best that can be hoped for is to provide a| 
sufficiency of men, soundly trained in fundamentals 
and with minds alert to develop their own further | 
education, and to keep on developing it throughout | 
their working lives, by absorption and deduction | 
from the circumstances in which they may find 
themselves and the object lessons that an engin- | 
eering environment never fails to provide. What is | 
not wanted is the mass production of men, trained | 
to a higher average of attainment than the business | 
of living really needs or industry can afford to| 
employ at remunerations commensurate with the | 
difficulty of achieving that standard. There is no 
advantage to the individuals, to industry, or to the 
community in the existence of a permanently dis- 
gruntled intelligentsia. 


provide considerable employment, direct and in- | not easily to be supplied by direct connection to the 
direct, in the coal, iron and steel, cable-making, | system of the Board, the Lord Advocate thought 
electrical engineering and other industries; and | that this possibility might be investigated, though 
that, on the basis of the experience of the Central| he was not prepared to predict how the Board 
Electricity Board, the expenditure of the 30,000,000. | might view such schemes. ; 
proposed should assure employment to some 10,000! Nothing appears to have been said regarding the 
men for a number of years. | position of owners of property, industrial or private, 

As might have been expected, the debate on the | who may have small falls available on their own 
Bill took comparatively little account of technical | estates which they might wish to utilise in the 
considerations, such as those indicated in the letter | absence of an immediate supply from the Board 8 
on the subject, from Professor R. 8S. Hutton and | network. Presumably, permission could be given 
Mr. O. W. Roskill, which was printed on page 116| to them to do so, where such a course would not 
of our issue of February 5. Much of it turned on | affect the flow to any of the Board’s hydro-electric 
questions of rating and the possibility that the | plants. The objection raised in the letter to which 
effect of rating the proposed hydro-electric plants | we have referred—that a hydro-electric supply for 
on the basis hitherto applied might be to burden|the purposes of certain industries might be less 
the system to an extent that would effectually | economic than a supply from a steam-power station 
banish any prospect of a really cheap supply,|and that the location of such industries in the 
especially to small consumers. On the subject of | Highlands rather than the Lowlands might not be 
amenities, too, not a great deal was said, though | justifiable—is a question involving the wider con- 
it is difficult to say whether this was because the | sideration, whether the prime purpose of the Bill 
controversialists who have led in such arguments | is to rehabilitate the Highlands, without too close 
in the past have come to the conclusion that they|an examination of the cost, or to establish the 
are pushing at an open door, or because they have | industries in areas where they can be conducted 
been impressed by the arguments in the report of | most effectively from the point of view of their 
Lord Cooper’s committee, that experience in Nor-|own commercial prospects. As the writers of the 
way, Switzerland, France, Sweden and elsewhere—| letter stated, however, these points deserve close 
and, indeed, in Scotland itself—has shown that | examination by “ chemists, metallurgists and wider 
irreparable damage to amenities does not neces- | circles of the engineering profession ”’ if the benefits 
sarily result from the development of water-power | intended by the Bill are not to prove largely 
resources. Some temporary interference with | illusory. 
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NOTES. 


Tue Future or Britisu SHIprine. 


Tue presidential address delivered by Mr. I. C. 
Geddes at the 66th annual meeting of the Chamber 
of Shipping of} the United Kingdom, which was held 
in London on February 25, dealt mainly with the 
future prospects of the industry. Some seemed to 
harbour the strange delusion, said Mr. Geddes, 
that the millenium would dawn with the first 
notes of the “‘ cease fire’’; on the contrary, he 
foresaw a world which would call for all the hard 
work, goodwill and commonsense that could be 
mustered if it were to have a chance to become even 
a tolerable place to live in. During the war, 
Britain had drawn from foreign investments, 
or had borrowed abroad, at the rate of about 
750,000,000/. a year and to that extent had reduced 
the national capacity to pay for essential imports, 
and, in addition, the costs of production (of which 
wages formed a large part) had risen steeply ; 
how then, was the nation to pay for future im- 
ports of food and raw materials, which amounted 
in 1938 to 678,000,0001. per annum ? Unless that 
problem were solved, Britain could not survive as a 
world power, much less secure the revival of inter- 
national trade which alone could secure a higher 
standard of living for the world and an enduring 
peace. Salvation for shipping did not lie in the 
re-establishment of the Navigation Laws nor yet 
in subsidy from the State ; substantial freedom in 
international trade was essential for shipping, and 
the foundation for a prosperous shipping industry 
was no different from the need of the country as a 
whole. That there must continue to be some form 
of collaboration with the Government seemed 
evident, but there was a sharp distinction between 
collaboration and control ; Government ownership 
or control of shipping, in whatever form it might 
be disguised, would be fatal to the industry and the 
country. Self-appointed experts might point with 
pride to the achievements of the Post Office and the 
B.B.C., but these were monopolies, and where 
monopoly existed there was no standard of com- 
parison, either in cost or service, whereby to assess 
the merits of the undertaking. In war, it was con- 
venient and necessary that shipping should be 
operated under Government control, but in peace, 
with the interplay of international competition, 
history showed that State ownership had never met 
with success ; this had been the experience in the 
United States, Canada and Australia after the last 
war, and the taxpayers of those countries had had 
to discharge a bill of over 600,000,0001., the cost of 
that experiment. On the subject of future develop- 
ments in air transport, Mr. Geddes expressed the 
opinion that Sea and Air must work together if the 
best results were to be obtained from both. No 
one monopoly for sea transport could have secured 
for British shipping the dominant place that it 
obtained by open competition, and he thought that 
the same would apply to air transport. To continue 


too long with subsidies to air transport would | 


burden the taxpayers of every State and would 
retard progress; once private enterprise was pre- 
pared to venture its money in air transport, it 
should be welcomed. When the day arrived when 
air transport, on its own earnings, could carry 
goods and passengers, certain types of merchant 
ship would disappear to that extent; but, until 
that day did come, it was necessary to guard against 
the displacement of those types by an artificially 
fostered air transport which was not yet ready and 
able to carry the load on its own merits. 


THe DEVELOPMENT oF RUBBER PRODUCTION. 


Considerable progress has been made in both 
Central and South America in developing new 
sources of natural rubber, according to recent 
information from our New York correspondent. 
The Haitian-American Agricultural Development 
Corporation is pressing forward with a scheme for 
planting in Haiti 100,000 acres of the rubber-bearing 
Cryptostegia vine, which was introduced into the 
western hemisphere from India and Madagascar. 
When it began operations in 1941, the Corporation 
(commonly known as Shada, from the initials of 


| for Great 
|agreed upon by a group of peers of very varied 
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its French title, Société Haitiano-Americaine de 
Developpement Agricole) proposed to introduce 
Hevea and other rubber trees, by planting seedlings 
for distribution to prospective growers; but, as 
Hevea requires five years or more to reach maturity, 
arrangements were made with the United States 
Board of Economic Warfare and the Rubber 
Reserve Company, which is a subsidiary of the 
United States Reconstruction Finance Corporation, 
to concentrate on Cryptostegia instead, as this plant 
can be brought more quickly into production. It 
is expected that an annual yield of about 200 lb. an 
acre will be obtained. Sixty skilled horticulturists 
are being sent to Haiti from the United States, 
and it is estimated that employment will be pro- 
vided for about 100,000 Haitians when the work is 
fully organised. Other rubber development pro- 
jects are in hand in Brazil, where it is expected to 
employ a further 50,000 persons in the Amazon 
region ; and also in Peru, Bolivia and Ecuador. To 
expedite the delivery of supplies to the Amazon 
rubber districts, and to transport the rubber, air 
services are being organised on a large scale. It is 
stated that Brazil, which is the principal producing 
country, is aiming at an annual output of about 
50,000 tons of rubber by the end of 1943. This will 
involve a considerable transference of labour and 
the provision of special housing and medical facili- 
ties, which is in the hands of the Rubber Reserve 
Company. Bolivia, Peru, Ecuador and other 
rubber-producing countries have contracted to sell 
| the whole of their exportable surplus to the United 
States at rates ranging from 33 cents to 45 cents a 
pound until the end of 1946 at least. United States 
officials estimate that they may receive, by this 
means, as much as 30,000 tons of natural rubber 
from Central and South American sources in 1943, 
or nearly three times the quantity obtained from 
these sources in 1940 and 1941. About 8,000 tons 
to 10,000 tons of the Amazon rubber is expected to 
| be requifed in Brazil for the supply of the processing 
plants of that country, but this wilt still leave a 
large surplus for export. 





Post-War AGRICULTURE. 


In our last issue, on page 173, ante, we referred 
to the urgency of draining agricultural land, such 
drainage commencing with fields and farm lands. 
This was underlined, to some extent, at a confer- 
ence held on Thursday, February 25, at the Ministry 
of Agriculture and Fisheries, preceding the issue of a 
pamphlet entitled ‘‘ A Post-War Agricultural Policy 
Britain,” which embodies proposals 


political opinions. After observing that many 
millions of acres in this country are suffering from 
the neglect of existing drains and the lack of new 
drainage, the pamphlet states categorically that the 
Land Drainage Act of 1930 needs radical amend- 
ment. Under this Act, Catchment Boards were 
| set up for dealing with the main rivers, smaller 
| streams being left to internal drainage boards, and, 
|in some cases, to county councils. It is now 
| suggested that the Catchment Boards should be 
subject to greater ministerial control and that they 
| should be given further powers to obtain the neces- 
|sary funds. The cost of maintaining main rivers 
should be met by a precept made by Catchment 
Boards on County Councils and County Borough 
Councils, the administrative areas of which come 
within the Catchment Area, these Councils having, 
however, right of appeal to the Minister. Internal 
drainage boards should be abolished and, with them, 
drainage rates. The cost of maintaining sea and 
estuary defence works should be borne wholly by 
the State. It will be appreciated that these pro- 
posals do not traverse the drainage projects now 
being carried out, the whole argument of the pamph- 
let being to formulate a post-war agricultural policy. 
Though only the future is concerned, however, good 
may result from giving the engineer intimation that 
certain changes are possible, thus enabling con- 
sideration to be given early to constructive schemes. 
The major portion of the pamphlet deals with such 
subjects as the place of British agriculture relative 
to the world in general; ownership, management 
and husbandry in making the best use of land ; the 
problems of distribution, etc. These subjects are 











hardly within our scope ; the mechanisation of the 





farm is not alluded to. At the same time, there are 
some significant comments to the effect that hous- 
ing, water supply, electricity and transport are 
lagging too far behind, and that the bringing of 
mains for water and electricity into rural areas will 
involve a large expenditure with, very frequently, 
only a small return ; the expenditure, the pamphlet 
states, however, will have to be faced. The pamph- 
let is published by Messrs. Vacher and Sons, Limited, 
Great Smith-street, S.W.1, price 6d. 


Tue Neep ror More Waste Paper. 


The heavy cuts that have been made, in the course 
of the war, in the allotments of paper for all printing 
and packaging purposes have made it obvious that 
the need for salved paper, for use in the many 
special applications that the war has developed, 
cannot be met solely by the recovery for re-pulping 
of the supplies of new paper that are issued ; in- 
creasing reliance must be placed on the salvage of 
reserves existing in private, official and industrial 
hands in the form of books, drawings, correspond- 
ence, and the many kinds of records of merely 
ephemeral utility which so often are preserved 
because it is no particular person’s responsibility 
to order otherwise. The several campaigns for 
paper salvage, to which we have drawn attention 
from time to time, have produced remarkably good 
results, but, we are informed by the Waste Paper 
Recovery Association, there is still a weekly deficit 
of several thousands of tons of waste paper for war 
needs, and a stock of 100,000 tons is required at 
once to ensure the maintenance of the necessary 
containers, etc., for food, medical supplies, and other 
essential purposes. As only one example of a field 
which should be profitable to explore for this pur- 
pose, we may mention the interdepartmental corre- 
spondence which is so liable to accumulate in any 
large industrial undertaking ; very little of it has a 
permanent value, and probably 75 per cent. of it 
could be pulped after an interval of, say, twelve 
months with a negligible risk of future inconveni- 
ence. 


Women’s TECHNICAL SERVICE REGISTER. 


The Ministry of Labour and National Service 
have issued a circular (P.L. 101/1943) drawing atten- 
tion to the formation of a Women’s Technical Service 
Register for the purpose of placing women who 
have reached a certain standard of technical or 
scientific training in positions where their special 
abilities can be usefully employed. The standard 
is that of the School Certificate Examination (or, in 
Scotland, the Leaving Certificate of the Scottish 
Education Department) with a pass in mathematics, 
physics, chemistry or general science; and the 
types of posts for which candidates are desired 
include instructors in works training schools, 
draughtswomen, assistants in planning and produc- 
tion departments, motion-study or time-study 
observers, engine testers, electrical technicians and 
testers, laboratory assistants for research work and 
mechanical or other testing, and inspectors and 
examiners of higher-grade industrial products. 
Previous knowledge of such work is not essential 
provided that a candidate possesses the requisite 
educational background, as training will be arranged, 
either in the works of the intending employer, or in 
a technical college or Government training centre. 
Appended to the circular is a form of application, 
to be sent to the most convenient of the 31 Appoint- 
ments Offices of the Ministry, the addresses of which 
are given. The point is made that the occupations 
described are only intended to be typical, and women 
who consider that they have qualifications for other 
special forms of technical or scientific work are 
invited to submit suggestions to the Ministry for 
their employment in those directions. 





INSTITUTION OF NAVAL ARCHITECTS.—The 84th annual 
meeting of the Institution of Naval Architects will take 
place in the Library of the Royal Society of Arts, John 
Adam-street, Adelphi, London, W.C.2, on the afternoon 
of Thursday, April 15, and not on April 14, as previously 
announced. In addition to the annual general meeting, 
a meeting will be held for the reading and discussion of 
two or three selected papers. A programme of the 
proceedings will be issued in due course. 
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| and a vertical structure, as shown by the successful OBITUARY 


jexample of the Radio Board. It is difficult to see 
in what way the proposed Board, being subject to -_— 


LETTERS TO THE EDITOR. 


’ |the decisions of a superior body, would possess 
SCIENCE IN WAR AND PEACE. [\\,,tnally dictatorial powers.” MR. ROBINS FLEMING. 
To THE Eprror oF ENGINEERING. We do not claim, as you imply, that, if only the | News of the death, in New York, on November 2. 


Str,—In the article with the above title on page | Government would set up this Board, all the present | 1942, of Mr. Robins Fleming, the celebrated struc- 
112 of your issue of February 5, you warn the | shortcomings in science would be swept away and | tural engineer and authority on wind action on 
Association of Scientific Workers against thinking | “the era of 100-per cent. war efficiency would | buildings has recently come to hand from the United 
all discontent to be the “divine discontent ” of | dawn forthwith.” We claim that the co-ordination, | States. He was born on February 19, 1856, at 
Charles Kingsley. The warning is very proper, |etc., at low levels would be hastened and that | Clinton, New Jersey, and received his early educa- 
but unnecessary; we are no more tempted by | scientific work would be related to war requirements | tion in the public schools of his native State. He 
Kingsley to think all discontent is ‘* divine” than | to an extent not otherwise possible. The dawn of | then entered Lafayette College, Easton, Pennsy!- 
we are persuaded by Pope that all discontent is| an “era of 100-per cent. war efficiency "’ does not, | vania, graduating in 1877 and receiving the degree 
** impious.” | in any case, depend solely on the planning of science. | in civil engineering. On leaving the College, Mr. 

The findings of an inquiry initiated by the A.Sc.W.| We agree with your concluding suggestion, with | Fleming spent two years as a schoolmaster in the 
in the autumn of 1941 included the misuse of technical | reference to status and emoluments, that the/| public schools of New Jersey, but, in 1880, relin- 
personnel, duplication of work and failure to pool | scientist is at least as well off as the engineer who| quished the teaching profession and entered the 
information, inadequate liaison between Govern- | translates the scientists’ discoveries into practice,|employment of the King Bridge Company, Cleve 
ment departments and industry and failure to use | equally, the design engineer is as badly off as the|land, Ohio. He continued in the service of this 
the initiative of working scientists. For scientific | research scientist. The activities of the Association | company until 1882, when he took up a position on 
workers, these things are grounds for discontent ; | are directed to improving the working conditions of | the staff of the Berlin Iron Bridge Company, East 
if not a “‘ divine discontent,”’ at least a well-founded both these sections of scientific workers, and already | Berlin, Connecticut. At this stage of his career, 
one. You do not disagree with our findings ; some | a number of local improvements have been obtained | however, he was able to spend two consecutive ses 
you support from your own experience. You agree,| for the qualified professional engineers who con- | sions, from September, 1885, to June, 1886, and from 
moreover, that despite improvement during the past | stitute a large proportion of the membership. September, 1886, to June, 1887, as instructor in 

















year, rectification is far from being complete. This Yours faithfully, | engineering at his Alma Mater, Lafayette College. 
is the fourth year of war, yet you would still have | E. D. Swany, | In 1900, the Berlin Bridge Company was merged 
us wait. Member, A.Sc.W. Executive Committee. | with the American Bridge Company, this firm being 
You are content to say of British science that, | The Association of Scientific Workers, a subsidiary company of the United States Steel 
while it may appear to be “ anything but scientific- | Hanover House, 73, High Holborn, W.C.1. | Corporation, and Mr. Fleming remained with the 
ally precise in its organisation and direction,” the| February 26, 1943. | American Bridge Company until his retirement on 
records of history, past and present, indicate that, | | May 1, 1931. 
“for all its seeming casualness, it does get there.” | | During his long career, Mr. Fleming was respon- 


History contains also those examples where science) THE EDUCATION OF ELECTRICAL 


” 


sible for the design and erection of the structural 
has “‘ got there” despite the organisation and not ENGINEERS. | steelwork for many of the largest industrial plants in 
because of it. Moreover, in Professor Bernal’s | a ‘ i eae | the United States and also for a number of the well- 
words, “‘ What matters just as much as the direction fo tus Eseros or Exomaunine. | known “* sky-scraper ” buildings in New York City. 
in which we are moving is the speed with which| Sir,—Does the present teaching of Applied Elec- He contribated in large measure to the progress in 
we move in that direction.” Many improvements | tricity need modification ? My question is prompted | the scientific design of such structures. Mr. Fleming 
can be effected at a lower level than a Central | by a book review which appeared on page 164 of last | made detailed investigations on the behaviour of 
Scientific and Technical Board and are not dependent week’s issue of ENGINEERING. Though the book in structures in tornado regions and was particularly 
on its existence, but our inquiry led to the con- | question omits fundamental aspects of electrical and | interested in the study of wind action on buildings. 
clusion that such improvements were likely to be | magnetic theory and gives 60 per cent. of its space | He contributed numerous articles on this subject 
slower in the absence of such a planning body and | to the design and performance of electrical machin- to our columns over a period of almost 15 years, 
could not extend to deficiencies at a high level. lery, it is recommended as a suitable text-book for | the last occasion being as recently as August, 1939. 
The problem of co-ordination occurs at all levels. | students wishing to pass the London External or| He also wrote a book entitled Wind Stresses in 
At one level it may appear as the need for a common | General Internal Examination in Applied Electricity. | Buildings, which was published in 1930. From 
policy in some limited field between the supply} Students who specialise in civil and mechanical | 1933 onwards Mr. Fleming contributed a series of 
departments. At a lower level it may be the need | engineering subjects, as well as those who wish to| articles to ENGINEERING on the erection of the 
for a design engineer to know in detail the experience | become mechanical engineers, have to pass the | various tall buildings comprising the Rockefeller 
of the men using his equipment under fighting | Applied Electricity Examination at the end of their | Centre in New York City. Mr. Fleming was a 
conditions. Suitable contact between designer and | first post-Intermediate year. For many of them, | member of the Phi Beta Kappa Honorary Society, 
user will solve the latter problem but not the | this course provides the only electrical engineering | of the Lafayette Chapter of the Tau Beta Pi Honor- 
former. The problems are separate. At every| they are taught. It is important, therefore, that | ary Engineering Society, and of other engineering 
level, however, the effectiveness of the co-operation | the Applied Electricity course should give the | societies and institutions in the United States. 
depends in the final analysis, on the determination | student some picture of the electrical engineering 
of general policy at a high level. It is just this| world of the present day. The picture cannot, of ; 
determination of general scientific policy, dependent | course, be very adequate, for the subject is too vast MR. ROLLO APPLEYARD, O.B.E. 
on the decisions of the War Cabinet, which is inade- | for a single course, but items should at least appear | 
quately provided for by present organisation. We | in their proper relative proportions and be as typical| WE regret to record the death of the well known 
advocate the setting up of a Central Scientific and | as possible. I doubt whether so much emphasis electrical engineer, Mr. Rollo Appleyard, which 
Technical Board having this responsibility. It|on design meets these requirements. The teachers | occurred at his home in St. Mary’s-mansions, Pad- 
would advise the War Cabinet on _ scientific | of our present teachers were much preoccupied with | ington, London, W.2, on March 1. He was the 
matters; for example, it would advise what | this subject, but electrical engineers are rarely con- | second son of the late Mr. Septimus Appleyard and 
new projects could or could not be undertaken | cerned with it nowadays, and civil and mechanical | Wa8 born on January 1, 1867. After receiving his 
by existing scientific resources and what less | engineers can afford to ignore it altogether. Switch- | education at Dulwich College, he entered the City 
important work would have to be set aside if | gear, control gear, batteries, electro-chemistry, and, and Guilds of London Institute, where he obtained 
new work were undertaken. It would interpret | last but not least, thermionics, represent applications instruction in physics and electrical science, and was 
the decisions of the War Cabinet in terms of | of electricity of far wider importance. | afterwards appointed a demonst rator in physics at 
broad scientific policy and be responsible for seeing| I doubt, however, whether the word “‘ applied ” | Bedford College, which was at that time in Baker- 
that this policy was operated. To this end, it would ought to be given so much emphasis. I think that | street. After securing some workshop re 
establish priorities for scientific problems, survey | every teacher of Applied Electricity realises how | Appleyard was appointed assistant in physics anc 
progress and have the authority to initiate or stop | inadequate is the knowledge of fundamentals which telegraphy, on the staff of the Royal Indian —— 
programmes of work and transfer personnel. |is given under the heading “ Electricity and Mag- | eering College, Cooper's Hill, in 1885, and continues 
Regarding the Scientific and Technical Board |netism” to Intermediate students. Lecturers in | in this capacity until 1892. In that year he joined 
itself, your article conveys one or two misappre- Applied Electricity interpret the syllabus in such a the staff of the submarine-cable department of a 
hensions. Our proposal is not for the working | way as to give their students an adequate depth of India Rubber, Guttapercha and Telegraph W orks 
scientist on the job to be “ judge of what he should | knowledge in addition to the bare equipment which | Company, Limited, Silvertown, London, and his first 
do and where, when and how he should do it.”” He | will fit them for the examination room. Ought not | task was to travel to Brazil to carry out work a 
can assist in making this decision, but he cannot | this to be encouraged by examining bodies and nected with the duplexing of cables between Per- 
make it himself. Our reference to the “ general | writers of text-books more than it is to-day ? There | nambuco and Santos. Soon after returning home. 
failure to make use of the initiative of the working | is not time to teach the student every application Mr. Appleyard was made head of the firm's —— 
scientist on the job” applied particularly to the | of electricity, and so the best way to train engineers | laboratory, in which he initiated and superv oer 
continued refusal to allow representation of the|is to treat applications as illustrations of funda- | numerous researches on rubber and dielectrics, anc 
scientific and technical staff on Joint Production | mental principles, as no more than fair samples of | on copper and various alloys. He was the erigmmtor 
Committees. At the same time, we do not envisage | the type of problem which they may expect to meet. | of the conductometer, which he described mse par 
a planning body isolated from the work it is planning. | Yours faithfully, presented to the Institution of Civil Engineers ont 
Effective co-ordination requires both a horizontal March 1, 1943. M.L.E.E. | for which he was awarded a Telford Premium in 
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1903. A second Telford Premium was awarded to 
him by the Institution in 1920 for a mathematical 
investigation of catenary problems. 

In 1914, Mr. Appleyard joined the scientific staff 
of the Admiralty and was made a commander in 
the Royal Naval Volunteer Reserve. In 1917 he 
was lent to the Royal Naval Air Service as an 
adviser on aeronautical instruments, and he con- 
ducted investigations on the measurement of height 
by means of the barometer and thermometer, and 
designed instruments for the measurement of air 
speed. In September, 1917, he was appointed to 
the War Staff of the Admiralty for the Convoy 
Section, and, among other duties, edited Convoy 
Instructions. In 1918, he founded the Technical 
History Section of the Admiralty and directed it 
until 1920, when he left the Government service. 
After the war, he occupied various positions in 
industry, and, some years ago, opened a consulting- 
engineering practice. Mr. Appleyard was the author 
of a number of works of a scientific or historical 
nature, among which may be mentioned Pioneers of 
Electrical Communication ; The Conductometer and 
Electrical Conductivity ; The Measurement of Air 
Speed by 
marine Warfare; Charles Parsons, His Life and 
Work; A Tribute to Michael Faraday; and The 
History of the Institution of Electrical Engineers, 
1871-1931. He was a member of the editorial 
staff of The Times Engineering Supplement from 
1905 until 1914, and also contributed articles to the 
columns of The Times and the Fortnightly Review. 
Mr. Appleyard, who received the O.B.E. for his 
services during the last war, was elected an associate 
member of the Institution of Civil Engineers in 1901, 
and was transferred to the class of member in 1910. 
He became a member of the Institution of Electrical 
Engineers in 1925. 


MAJOR J. J. MURPHY, D.S.O. 


WE learn with regret of the death of Major John 
Joseph Murphy, which occurred suddenly at his 
residence in West Ealing on Feburary 22. Major 
Murphy, who was in his sixty-second year, was 
secretary to the Council of the British Electrical 
and Allied Industries Research Association, 15, 
Savoy-street, London, W.C.2. He was educated 
at Dover and in Ireland and then entered the motor 
industry, in which he held a number of posts before 
the war of 1914-18. Soon after the outbreak of 
hostilities he joined the Army Service Corps, as 
it was then called, and was promoted to the rank 
of captain in January, 1915. Subsequently, he was 
placed in command of the mechanical transport 
of the 2nd Cavalry Division and was promoted to 
the rank of major in August, 1915. In the same 
year he was awarded the Distinguished Service 
Order and during the course of the war was men- 
tioned three times in dispatches. Major Murphy 
remained in the Army for a considerable period 
after the war and then entered the service of the 
National Federation of Property Owners as organ- 
ising secretary. He relinquished this position in 
1931 to join the staff of the British Electrical and 
Allied Industries Research Association as secretary 
to the Council, and in this capacity came into contact 
with many engineers connected with the electrical 
manufacturing and supply industries. 


PROFESSOR J. EUSTICE. 


Ir is with regret that we record the death of Pro- 
fessor Emeritus John Eustice, which occurred at 
his home in Southampton on February 24. Pro- 
fessor Eustice, who was formerly head of the civil 
and mechanical engineering department and Vice- 
Principal of University College, Southampton, was 
the son of the late Mr. W. Eustice, a mining 
engineer, and was born at Camborne, Cornwall, 
on March 27, 1864. He received his technical 
education at the School of Mines, Camborne, and 
from March, 1882, until March, 1885, served a 
pupilage at the Tuckingmill Engineering Works. 
He was then appointed assistant in the engineering 
department of Messrs. Harvey and Company’s 
engineering and shipbuilding works, Hayle, Corn- 
wall, and from December, 1885, until August, 1887, ' 
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was engaged on work connected with the construc- 
tion of the pumping engines for the Severn Tunnel. 
After gaining a Whitworth Scholarship in 1887 and 
a National Science Scholarship in 1888, he attended 
the Royal School of Mines, London, from 1888 until 
1891, and was awarded the A.R.S.M. in metallurgy 
in June, 1891. Subsequently he gained the degree 
of B.Sc. (Engineering) of London University. In 
August, 1891, he was appointed lecturer in engineer- 
ing to the Hampshire County Council, but relin- 
quished this position in May of the following year 
to take up that of chief assistant at the locomotive 
works of the London Tilbury and Southend Railway 
under Mr. R. Whitelegg. 

After occupying this position for only five months, 
however, Eustice was appointed lecturer in engineer- 
ing at University College, Southampton, then known 
as the Hartley Institution, and was soon afterwards 
appointed head of the department, and eventually 
Professor of Engineering and Vice-Principal of the 
College. He supervised and directed the equip- 
ment of the engineering laboratories, which were 
enlarged from time to time, and, from 1915 until 
1917, directed the manufacture of shells and the 
testing of materials for the Ministry of Munitions 
in the College laboratories. From 1917 until 1918 
he acted as technical director of the Austin Motor 
Company, Limited, Birmingham, and organised the 
works school of the company. He lectured on 
engineering subjects for the Y.M.C.A. in various 
centres in this country and in France during the 
years 1918 and 1919. Professor Eustice retired in 
1931, and was made Professor Emeritus. He was 
elected an associate member of the Institution of 
Civil Engineers in 1898. 
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THE output of machine tools has continued at a 
high level both in this country and the United 
States during 1942, though no production statistics 
are available for the year. An indication that pro- 
duction has been proceeding at an increasing rate 
can be obtained from the annual reports of the 
principal machine-tool manufacturers, most of 
whom reported higher profits and stated that their 
works were occupied to capacity. For example, 
Mr. J. R. Greenwood, chairman and managing 
director of Messrs. Craven Brothers (Manchester), 
Limited, said in April, 1942, that “the company 
has been employed to capacity throughout the year, 
and the output greatly surpassed all previous 
records,” There is no doubt that there has been a 
very large increase in the number of machine tools 
available for war production as a result of the great 
production drives in this country and the United 
States. Another factor is the great increase which 
has been achieved in the power, speed and efficiency 
of individual machine tools. It was recently 
|estimated in America that the average machine 
tool of the present day is capable of an output 
approximately three times that of the corresponding 
machine made two years ago; as an instance, 
there is installed in a United States aircraft factory 
a drilling and machining tool which does in five 
minutes work which previously took over an hour 
and needed seven machines, and examples of this 
kind could be multiplied indefinitely. As a result 
of the increase in both quantity and quality of 
machine tools, it is probably true to say that the 
bottleneck in production has now shifted from 
machine tools to labour. This does not mean that 
the demand for machine tools is likely to show a 
substantial decline, though the pressure for still 
further expansion of output may relax somewhat : 
new types of armaments will continue to need new 
types of tools, and, in view of the growing 
shortage of labour, there will be a strong incentive 
for firms to instal the latest types, giving increased 
output per operative. 

There have been further developments designed 
to secure improvement in the distribution of cutting 
tools during the past year. In 1941, the Controller 
zeneral of Machine Tools set up a survey organisa- 
tion in each of the regions, with the object of 





obtaining information on the machine-tool position, 
with particular reference to the questions of machine- 
tool shortages or surpluses and of providing for the 
immediate satisfaction of urgent requirements. The 
organisation in each of the twelve regions was 
headed by voluntary committees under the chair- 
manship of the Machine Tool Control Area chair- 
men, recruited from local producers, distributors 
and users of cutting tools. Mutual aid exchanges 
were subsequently set up, where firms were able to 
provide information about their requirements and 
to offer their surplus tools. These exchanges are 
stated to have been very successful, and in October, 
1942, it was announced that the number of exchanges 
meeting regularly exceeded 100. 

Towards the end of 1942, further steps were 
taken to improve co-ordination between the mutual 
aid exchanges, the regional centres and the Machine 
Tool Control. In each region, standing cutting- 
tool committees were set up, which account to the 
Machine Tool Control on all matters concerned with 
the regional manufacture, distribution and supply 
of cutting tools, jigs and gauges. Members of these 
committees attend the mutual aid exchanges, and, 
where a demand cannot be met at the exchange, 
application is made to the Cutting Tools Officer 
of the region, who examines the records of tools 
available in the region. If the tool cannot be supplied 
from within the region, the application is forwarded 
to the Machine Tool Control, which keeps a complete 
record of surplus stocks as a result of the survey 
mentioned above. The system is designed to pro- 
vide for swift co-operation between the centre and 
the regions. 

In August, 1942, the Gauge and Tool Makers 
Association was formed with the object of taking 
all necessary steps to obviate uneconomical and 
wasteful competition among the members and of 
developing the growth and maintaining the efficiency 
of the industry. It was stated that the Association 
would take steps to give mutual assistance on 
technical and industrial problems, and would make 
representations to the Government, Government 
officials and others, either in the British Empire 
or elsewhere, upon inspection procedure, specifica- 
tions, materials and all matters appertaining to the 
industry. Power-driven tools are not covered by 
the Association, which represents four classes of 
product, namely, gauges and precision measuring 
instruments ; jigs, fixtures and special tools; press 
tools ; and moulds and dies. A further step in the 
control of the distribution of machine tools was 
taken in March, 1942, when an Order (No. 11) was 
made whereby a licence from the Machine Tool 
Control must be obtained for the purchase of used 
machine tools exceeding 50/. in price. No one may 
dispose of a used machine tool except to a person 
who can produce such a licence. Under a previous 
Order (No. 7), a licence is also required for any 
machine tool to be offered for sale by auction. 

The price of new machine tools has been con- 
trolled since July, 1941. In connection with this 
control, manufacturers have put forward the com- 
plaint that, although their selling prices are fixed, 
they are frequently faced with increases in the cost 
of components which they are obliged to purchase 
from outside suppliers, and they are unable to pass 
on these extra costs in increased selling prices. 
Price control must be applied at all stages, they 
claim, if unfairness between different sections of the 
industry is to be avoided. 





WATER POWER IN SWEDEN.—During 1942 an increase 
of 160,000 kW took place in the installed capacity of 
hydro-electric plants in Sweden, and the total capacity 
is now 2,130,000 kW. It is estimated that this figure 
will have increased to 2,500,000 kW by the end of 1944. 





WasTtTE Woop as FvEL on L.M.S. RarmLway.—The 
experiments recently conducted on the London Midland 
and Scottish Railway with a mixture of waste wood and 
coal for steam raising in locomotives have been so 
successful that it is now a standard practice at all their 
locomotive sheds. It is stated that the mixture brings 
a locomotive into steam in almost the same time as coal. 
The whole of the waste wood from the Company’s carriage 
and wagon works, amounting to 6,000 tons per annum, is 
being so used, and an additional 20,000 tons have been 
purchased from outside sources. It is claimed that 





2 ewt. of waste wood saves 1 cwt. of coal. 
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FAST OR LESS FAST SHIPS ?* 
By J. Ramsay Gessre, O.B.E., B.Sc. 


In my presidential address before the Institution 
in October last I gave some figures about the output of 
& marine-engine building firm which showed a yearly 
production of twenty-four 2,900-indicated horse-power 
oil engines suitable for 11-knot cargo ships, or alter- 
natively, of ten 7,000-indicated horse-power oil engines 
suitable for 15-knot vessels of the same dimensions, 
and I finished by saying (with regard, of course, to the 
question whether the twenty-four 11l-knot ships or 
the ten 15-knot ships were to be preferred for carrying 
cargo) that ‘I leave the rest of the arithmetic to the 
critics.” Judging by some of the opinions since 
expressed in the newspapers, I doubted whether any 
of the writers had taken the trouble to work out the 
arithmetic, so I worked out some figures myself, and 
hope that this short paper may provide a basis for 
bringing to a conclusion, one way or the other, the 
controversy regarding slow or fast ships. We all know 
that a valuable refrigerated cargo may fully justify 
the speed of 16 knots to 18 knots, but it is likely to be 
entirely uneconomical to attempt to carry coal, iron 
ore, wheat or similar cargoes at anything more than 
the speeds which are adopted for such cargoes. The 
present paper, therefore, examines, the possibilities of 
transporting the largest amount of cargo under the 
conditions which are postulated and to ascertain 
whether it is the fast or the less fast ship that accom- 
plishes this. 

I am assuming that the output of finished ships is 
entirely dependent on the supply of machinery and 
my comparisons are made for motorships; though I 
say, deliberately, that I see no reason why they should 
not apply equally to other types of propulsion. The 
ships compared are :—(a) motorships of 10,300 tons 





to the actual position to-day to assume that shipbuilders 
and marine-engine builders have just been given orders 
to commence building only 15-knot ships as soon as 
practicable—in the meantime, of course, and until the 
more powerful machinery has reached the appropriate 
stage of construction, carrying on with the slower 
ships. I have endeavoured to see what the result 
would be by analysing what would happen in the case 
of the firm previously referred to and the figures are 
given in Table III, on this page. The table gives 
estimates of the cargo deadweight carried on voyages 
of 10,000 miles out and home, up to the end of January, 
1946, by the 11}-knot ships and the 15-knot ships, 
assuming the construction conditions stated in the 
footnotes to the table. 

At the end of two years, twenty-six 11}-knot and 
eight 15-knot ships would have been delivered instead 
of forty-eight 11}-knot ships under the present pro- 


TABLE II. 

















TABLE I. 
| 11} Knots. 15 Knots. 
' 
Voyages (nautical | | 
miles) 5,000 | 10,000 5,000 | 10,000 
5,000 10,000 5,000 | 10,000 
Miles per day 270 | 270 360 | 360 
Days out wards 18-52 37-04 13-89 27-78 
homewards o« 18-52 | 37-04 13-89 27-78 
loading and dis- 
charging each | 
round nF 40-00 40-00 | 37-00 37-00 
dry docking, re- 
pairing, etc 2-46 2-42 2-42 2-44 
79-5 116-5 67-2 95-0 
Round voyages per | 
annum 4-59 3-13 5-43 3-84 





deadweight with engines of 2,900 indicated horse- power 
and having a speed of 11} knots voyage average on a 
consumption of 10 tons of oil fuel per 24 hours; and | 
(6) motorships of the same dimensions which, with | 
their finer model and heavier machinery, would carry | 
8,300 tons deadweight when fitted with engines of | 
7,500 indicated horse-power, giving them a speed of | 
15 knots on a consumption of 27 tons per 24 hours. | 
I have assumed that either type would be six months | 
on the stocks, but that the 11}-knot ship would take 
two months to fit out and the 15-knot, three months. | 
Tables I and II, on this page, show the results of the | 
calculations. Table I is based on voyages of 5,000 
miles outwards and 5,000 miles homewards, and voyages 
of twice those distances out and home. Table III gives 
estimates of the cargo carried, and the fuel, stores, 
ete., that would be required for voyages of the durations 
indicated. 

From the figures in Table II, it will be seen that, at 
the end of three years from the commencement of the 
alternative programmes, fifty-eight 11}-knot ships of 
10,300 tons deadweight would have been delivered as 
against twenty-three 15-knot ships of 8,300 tons dead- 
weight, and that the slower vessels would have carried 
6,162,200 tons of cargo as against 2,142,800 tons 
earried by the faster ships, assuming round voyages of 
10,000 miles, or 4,019,500 tons against 1,344,700 tons 
on 20,000 miles voyages; in other words, the fifty- 
eight 11}-knot vessels would transport nearly three 
times the weight of cargo carried by the twenty-three 
15-knot ships. The 15-knot ships consume about 
24 times as much oil per annum as the 11}-knot ships ; 
each 15-knot ship would, in fact, burn over 4,000 tons 
more fuel per annum, and this fuel has to be trans- 
ported in ships to the bunkering ports. 

In the investigation dealt with in Tables I and II, 
it has been assumed that the alternative programmes 
start from scratch; but possibly it would be nearer 





* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders at a meeting held in 
Newcastle-on-Tyne 
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castings, boiler plates, steam drums, gearing, etc., are 
also enormously increased, and experience has usually 
shown that the same overall tonnage of heavy items is 
more difficult to get within a given time than is the 
case if the tonnage is made up of smaller items. |t 
may be said that, with a full 15-knot programme, 
fewer berths would be required and that other ships 
(possibly slower ships) could be built on the remaininy 
berths ; but from a careful examination of the matter 
I think the longer time taken to engine the 15-knot 
ships would prevent this, as no spare fitting-out 
capacity would remain. Certainly, in the case of th 
firm instanced, no more than the 15-knot ships couk 
be completed. I have made no endeavour to go into 
some of my figures, such as time in port, dry-dockiny 
and repairing, in any detail, as I have found that th: 
final results are insensitive to quite material variations 
in these figures. 


TABLE III. 

















11} Knots. 15 Knots. 11} Knot 
SS ea ee a | ae | Present 15 Knot 
- ; | Pro- Programme (6). 
Voyages (nautical | |eramme(a).| 
miles) “a : 5,000 10,000 5,000 | 10,000) ~ Leis 
| 5,000 | 10,000 | 5,000 10,000 | ~~ | — 
Aa Re a — c Com ae Ship-years in period following 
Fuel consumed 5 Foe | . delivery of each ship : | 
Outwards tons; 185-2) 370-4 | 75 750 Seventy-two 11}-knot . 106-5 | 
Homewards o | 185-2 370-4 | 375 750 Twenty-six 11}-knot ..| 63-37 
Margin and port use | * | Round voyages per annum. .| 3-13 | 3-13 
tons | 74-0 148-0 150 | 300 i— 
: | . —|-—_|-— | Round voyages in period | 333-35 Pl98-35 
Fuel on board at start | | x net cargo per round voyage| 
of outward voyage tons 18,885 18,885 
tons 444-4 888-8 | 900 1,800 = och 
Stores, fresh water, | : | Net cargo carried in three 
ete., say tons 115-6 231-2 | 200 | 400 years a: tons | 6,295,300 | 3,745,800 
_ : oe eee Ship-years (as above), eigh- | 
Total fuel, stores, ete. | P | am teen 15-knot ships. . ae | 15-8 
tons | 560 1,120 1,100 | 2,200 | Round voyages per annum | 3-84 
Cargo deadweight out-; | 
wards are 9,740 9,180 7,200 6,100 | Round voyages in period 60-67 
: : - - - - ' x net cargo per round voyage 
Total deadweight ..| 10,300 10,306 8,300 8,300 . tons | 13.240 = 803.300 
, y 
| | — 
Fuel on board at start | Net cargo carried in three | 
of homeward voyage} years by twenty-six 11} | 
(say) tons | 222 444 450 900 and eighteen 15-knot ships 4,549,100 tons 
Stores, fresh water, | | 
etc. (Say) tons | 75 151 130 2600 | - —_— - ~ . ¥ serene 
a 4 | | (a) Seventy-two 11}-knot ships assuming present programnx 
Total fuel stores, etc. | of construction continued. 
$ tons 297 595 580 1 160 | (6) Twenty-six 11}-knot ships and eighteen 15-knot ships 
Cargo deadweight | assuming 15-knot ships laid down at times to suit delivery of 
homewards tons | 10,003 9,705 7,720 | 7,140 | machinery and construction of 11}-knot ships continued in the 
| - | meantime 
Total deadweight | 
tons | 10,300 10,300 8,300 8,300 
Cargo deadweight | ‘ 
Out wards tons | 9,740 9,150 7,200 6,100 | FACTORY OFFICE SYSTEMS. 
Homewards 10,003 9,705 7,720 7,140 | . 
== . In normal times, the general office of a works o1 
Per round » | 19,743 18,885 14,920 | 13,240 / factory usually functions with satisfactory efficiency 
Round voyages per P | since most of the work is of a routine nature with whict 
annum tons | 4-59 3-13} 5-43 3-94 | ce & a© WOFK 18 Of & ses ~_ 
—_—|_ | the staff has become familiar. Nowadays, however, 
Cale Sueeye - | 90.600 59.100 1.000 — most staffs are much below peace-time strength, though 
a 90, OM 81, : : ; 
- : ae the functions of the offices are extended ; for one thing 
Ship-years* in period the task of producing additional information to meet th 
following delivery of | requirements of a number of Government depart ments 
each ship and taken | s lig a “d the seutine wok The partial d 
to end of third year | 6a 68 26-45 26-45 | 18 imposed on e routine rk. ne | ial dis 
< rounds per annum | 4-59 3-13} 5-43 | 3-84 | Organisation and congestion thus produced in the offices 
oP f “ is thus repeated in the shops. So marked has been 
Round voyages in | hi flec f h ; i I 
three years } 312-12 212-84) 143-62 101 56 | this e ect of late t at requests were made to the 
< net cargo perround | = 19,743) 18,885 14,920 | 13,240) British Standards Institution to inquire into the 
: neice 7 - matter. The Institution, with the approval of the 
Cargo carried in three | Mini cP aa ell envened a conf , 
years from com- | A linister oO I roduc tion, therefore convened a ¢ onference, 
mencement of build- | at which it was decided to set up a committee to 
__ing programme tons |6,162,200 [4,019,500 |2,142,800 |1,344,700 | consider a thoroughly effective procedure for promoting 
* “Ship-years " are obtained by summing the “trading | simplification and greater efficiency in the clerical side 


months " from the delivery of each ship to the end of the three- 
years’ period, and dividing the summation by 12 (months in one 
year). 

gramme; while, at the end of three years, there would 
be twenty-six 11}-knot and eighteen 15-knot ships 
instead of seventy-two 11}-knot ships. It should be 
particularly noted that the first 15-knot ships would 
not be delivered until after about 16 months. The 
cargo carried by the twenty-six 11}-knot and the 
eighteen 15-knot ships up to the end of three years, 
assuming round voyages of 20,000 miles, would be 
about 4,549,100 tons, as against 6,295,300 tons by the 
seventy-two 11} knot ships. This is about 27} per cent. 
less; and it should be noted that the total cargo 
carried by the eighteen 15-knot ships amounts only to 
about 803,300 tons out of the 4,549,100 tons. I have 
also examined the position assuming cargo on home- 
ward voyages only (which is perhaps usually considered 
to be the best test for the fast ship as she does not 
spend so much time in port with the high-powered 
machinery lying idle) and I find that the fast-ship 
programme would result in a loss of cargo carried of 
about 264 per cent., which is practically the same as 
the loss with cargoes both ways. 

In all these comparisons I have assumed, of course, 
that the materials for making the 7,500-indicated horse- 
power machinery would be available and forthcoming 
at the proper times; but it shonld be remembered 
that, when the horse-power of an engine is increased 
about 2} times, the size and weight of all forgings and 








of works production and organisation. This committee, 
through expert sub-committees, is now preparing a 
number of booklets, which will be issued as soon as 
possible, dealing with the matter from the point of 
view of the engineering and allied industries. The 
subjects which will be dealt with are factory production 
control methods, costing systems, industrial purchasing, 
storekeeping, receiving, dispatching, invoicing, pay-roll 
methods and office practice and organisation. 

It is not claimed that the principles set out will be 
new to large and well-organised firms, but since the 
majority of the works in this country are small units, 
the managements of such enterprises may obtain 
assistance from the systematic treatment of the several 
problems dealt with. A prospectus of the booklets, 
entitled Office Aid to the Factory, may be obtained by 
sending a stamped addressed envelope to the British 
Standards Institution, 28, Victoria-street, London, 
S.W.1. 





PENNSYLVANIA COALFIELD RESEARCH LABORATORY.— 
A Bill recently signed by President Roosevelt provides 
for the establishment of a research laboratory in the 
Pennsylvania anthracite coalfield. The work of the 
laboratory will include investigations on the preparation 
and use of anthracite, the development of new applica- 
tions and markets, safety and health measures in the 
mines and the study of various economic questions. 
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LABOUR NOTES. 


Tue Mineworkers’ Federation of Great Britain and 
the Mining Association have unanimously agreed as 
to the terms on which the new National Wages Board 
for the coal-mining industry will operate. If the 
necessary Organisation can be completed in time, the 
Board will begin to function on May 1. The scheme 
was prepared by the Joint Standing Consultative Com- 
mittee of the industry, in collaboration with Lord 
Gireene’s Board of Investigation, and, in the official 
announcement regarding its adoption, is recorded the 

thanks of the industry to Lord Greene personally for 
his most valuable help throughout.” 


Speaking in the House of Commons, last week, in 
the course of a debate on the subject of the mobility 
of labour, Mr. Bevin, the Minister of Labour and 
National Service, paid tribute to the tremendous and 
hopeful development that was taking place in manage- 
ment. There was coming into existence, he said, a 
type of managerial outlook and association with the 
people on a common level in the factories. It was 
having its growing pains, as it was bound to do, but 
one of the greatest assets we were producing during the 
war was, in his opinion, this great managerial ability. 


Mr. W. B. Beard, the general secretary of the United 
Patternmakers’ Association, reports in the latest 7 rade 
Review of the organisation that the recent agreement 
on the subject of the extended employment and wages 
in engineering, negotiated with the Engineering and 
Allied Employers’ National Federation by the Trans- 
port and General Workers’ Union and the National 
Union of General and Municipal Workers, has been 
discussed by the executive council in res) to a 
request by the Confederation of Shipbuilding and 
Engineering Unions. The executive, Mr. Beard says, 
decided to endorse his reply to the request—** which 
was to the effect that we consider the reference on this 
matter not of interest to us and that any agreement 
which may be signed with the National Engineering 


Employers’ Federation on this matter by the Confedera- 
tion should clearly indicate that we are not parties to 
any agreement for the introduction of women into our 
industry.” 


An extract from the minutes of the executive council 
given in the same issue of the Review records that the 
following communication had been received from the 
Amalgamated Engineering Union :—** With the object 
of ascertaining how far it is possible to unify our forces, 
my executive council age desirous of learning whether 
your organisation are prepared to be represented at a 
conference to be convened by this union and held at a 
mutually convenient date, the object being to explore 
the possibilities of amalgamation by the unions which 
mainly cater for engineering workers.” The following 
resolution on the subject was adopted by a majority 
of three votes to two:—* That the General Office 
officials attend the meeting and intimate that, as an 
E.C., we are not in favour of amalgamation.” 


At the end of December last, the total membership 
of the United Patternmakers’ Association was 13,251. 
During the last quarter of 1942, 19 members were paid 
trade benefit and 309 sick benefit. There were 668 
superannuated members. 








The Advisory Committee of the British Section of the 
international Metal Workers’ Federation have decided 
to press for an office to be set up by the International 
Labour Office to deal with problems affecting iron, 
steel and engineering on an international basis. The 
post-war world, it is stated, will require planning of 
production, regulation of hours, and equalisation of 
earnings in these industries. That can only be done 
internationally, it is claimed, and to be effective, it 
must be done through one central clearing house. 


It was announced in a White Paper issued last week 
that the Government intends to proceed at once with 
the planning, training and expansion of the necessary 
labour force to enable the building industry to meet 
the unprecedented demands that will be made on it. 
In agreement with both sides of the industry, action is 
being taken to provide training for up to 200,000 men 
during the first three or four years of the programme, 
the object being to fill the anticipated gap in the supply 
of skilled workers in the immediate post-war years by 
giving intensive courses of instruction to selected men. 


Consideration has been given by the Cabinet to the 
question of eliminating casual labour. According to the 
White Paper, it would favour the adoption by the indus- 
try of measures guaranteeing periods of employment. 
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If requested, it would consider retaining for a time the 
present provisions controlling the terms and conditions 
of employment agreed in the industry. An Advisory 
Panel is to be set up to deal with all labour questions 
affecting the building programme. There will also be 
a Special Training Committee to fix the numbers of 
entrants and the curriculum, and local advisory com- 
mittees attached to the: employment exchanges will 
assist in the selection of applicants for training. An 
Apprenticeship and Training Council is to be formed 
to advise on al] matters relating to the recruitment, 
éducation and training of young persons for both 
craftsmanship‘and management. 





The discussions between the Engineering and Allied 
Employers’ National Federation and the National 
Engineering Joint Trades Movement, on the wages 
question are to be resumed in London on Monday. 
An earlier conference, it will be recalled, was, at the 
request of the unions, adjourned in order to give their 
representatives an opportunity to consult their exe- 
cutives. 





At a recent meeting of the British Furniture Trades 
Joint Industrial Council, the following questions were 
submitted for interpretation. (1) Are part-time 
workers entitled to overtime rates for hours worked 
beyond the normal finishing time of the factory, even 
though they have not worked the full number of normal 
hours for the day under the appropriate agreement ? 
(2) Are part-time workers entitled to overtime rates if 
required to work on Saturday mornings in five day week 
8 ? It was agreed to reply to the first question 
‘“ that a claim for overtime rates could not be justified 
until after the particular employee had worked the 
full number of normal hours of the factory for the day.’ 
On the second question, it was agreed “ that overtime 
rates should be paid for hours worked on Saturday 
morning in a five-day week factory, Saturday afternoon 
in any factory and Sunday in any factory.” 





Consideration was also given to the appropriate rate 
to be paid to a woman on reaching 19 years of age who 
had been employed on woodwork at the appropriate 
juvenile rate for three months or more, and who, by 
virtue of the fact, may have gained some experience 
and be, therefore, possessed of greater qualifications 
than the “ raw” recruit who entered the trade at 19 
or over. Should not, it was asked, some shorter quali- 
fying period for the full dilutee’s rate be conceded in 
these cases ? . 





It was agreed to. submit as a recommendation to the 
constituents “that in cases where a woman reaches 
the age of 19, and had had at least. three months’ 
experience as a dilutee, the qualifying period provided 
in the Dilution of Labour Recommendation shall be 
amended to operate as follows :—First three months, 
10d. per hour less than adult male rate ; second three 
months 8d. per hour less than adult male rate; there- 
after 6d. per hour less than adult male rate.” This 
arrangement shortens by three months the qualifying 
period of such women for the full dilutee rate. 





In the January issue of the Journal of the American 
International Association of Machinists, Mr. H. W. 
Brown, the President of the organisation, strongly 
criticises politicians and others who desire to increase 
working hours. *‘ Reactionary law-makers,”’ Mr. Brown 
goes on to state, “ . are now busily scheming and 
planning with the object of setting aside the eight- 
hour day and five-day work week ... This par- 
ticular type of law-maker would have the people 
believe that their proposal is a war measure, but their 
real motive for wanting to break down labour standards 
is their belief that that which will survive for the dura- 
tion will withstand attacks during the post-war period.” 





“ Regardless of the principle of the 40-hour work- 
week,” Mr. Brown continues, ‘* Labour has responded 
whenever requested to work in excess of 40 hours and 
upward to 72 hours per week. True, the work per- 
formed in excess of a scheduled eight-hour day or a 
scheduled 40-hour week is considered overtime, but 
such overtime is worked willingly. To say the least, 
it is surprising that a member of the U.S. Senate, by 
inference, should attempt to have his audience believe 
that organised workers for the duration are not working 
in excess of 40 hours a week. A recent survey dis- 
closed that a big majority of the members of our 
Association work an average of 52 hours a week.” 





The International Labour Office’s Review states that 
Labour-Management committees under the sponsorship 
of the War Production Drive have been set up in 1,650 
United States factories, mines, collieries, railroads, 
and war plants, covering about 3,200,000 employees. 


HIGH-SPEED HELICAL GEAR 
PRODUCTION.* 


By 8. A. CovuLine. 


THE gearing to be described is of the involute spur 
type, having the profiles and proportions given in 
Fig. 1, page 198, which shows a section of a pinion tooth 
in engagement with a rack tooth. Such gearing is 
generally designed for speed reduction on _ turbo- 
generators, the high-speed turbine being connected to 
the gear pinion by means of a flexible coupling, and the 
low-speed generator being solidly connected to the 
gearwheel shaft. The gearbox is usually arranged with 
the driving pinion either on the same horizontal centre 
line as the driven gearwheel, or vertically above it. 
Experience gained in the production of quiet-running 
gears is here recorded. Details of design are not dealt 
with since the difficulties to be overcome lie not so 
much in design as in manufacture. An account of 
investigations into the sources of gear noise is therefore 
given and a solution of the main manufacturing problem 
described. 

The principal source of noise is unquestionably 
associated with the indexing wormwheel of the hobbing 
machine ; but there are other sources, such as a faulty 
cutting tool producing incorrect tooth form, and 
possibly tooth pitch errors. With helical gears there 
is another source in the errors of face angles—the right- 
hand helices may not match properly with the left-hand 
helices. Such disturbing influences as shaft malalign- 
ment and bad machining of gearboxes and other parts 
are recognised as elementary sources of noise, and will 
not be considered here; but the errors enumerated 
above cause the gear teeth to transmit load in a pulsat- 
ing manner at audible frequencies. 

Both De Laval on the Continent and Parsons in this 
country introduced gearing between steam turbines 
and electric generators. Sir Charles Parsons’s first 
attempt resulted in objectionable noises in the gears 
when transmitting load; and investigation showed 
that the source of the noise was the wormwheel of the 
hobbing machine.t This led to the Parsons patent 
creep mechanism, a device for distributing the indexing 
wormwheel errors spirally round the periphery of the 
hobbed gearwheel. For some years the British Thom- 
son-Houston Company has produced gears without 
employing the creep mechanism, using American-made 
machines. The first set cut on these machines was 
very noisy under load, and experiments were carried 
out, without success, to ascertain the cause of this noise. 
These tests included boring the pinion through its 
centre and filling the space with lead, adding flywheels 





to the pinion, producing axia] thrust on the pinion by 
| means of a spring and dashpot, and trying wooden gear 
cases and insulating material on the casing. The 
| natural frequency of the pinion vibrating as a reed was 
| also calculated without providing any clue. 

| The complete gearwheel was dipped into a bath and 
0-001 in. of cadmium was deposited electrolytically on 
the teeth flanks, but the effect of the soft metal wore off 
and the noise recurred. This experiment, however, led 
to the conclusion that the face of the gear teeth had to 
be attacked to cure the noise. The sets selected for 
investigation were transmitting 500 kW at 8,000 r.p.m. 
(geared down to 670 r.p.m.), having 27 and 321 teeth 
of 0-4125 circular pitch and 30 deg. helix. The noise 
emitted by the gears under load sounded like a pure 
note from a whistle. An oscillogram was taken of the 
noise, using a telephone diaphragm and a Duddell oscillo- 
graph. The oscillogram with the gear transmitting 
full load at the designed speed is shownin Fig. 2, page 
198. At reduced output, the speeds of the turbine 
rotor and alternator being 4,500 r.p.m. and 540 r.p.m. 
respectively, the same set gave the oscillogram shown 
in Fig. 3. 

From Fig. 2 can be deduced a high frequency (mea- 
sured from peak to peak) of 1,340 cycles per second as 
compared with the alternating 50-cycle electrical supply 
characteristics shown on the oscillogram, this fre- 
quency agreeing with the audible note. In addition, it 
will be noticed that there is a rough sine wave of 
133 cycles per second, i.e., the speed of rotation of the 
high-speed pinion. This is noticeable in both Fig. 2 and 
Fig. 3, but is not so marked in the second record. 
Recollection of the work of Sir Charles Parsons at this 
stage, connected the high-speed kicks with the pitch 
of the teeth of the hobbing machine master wormwheel 
shown in Fig. 4, page 198. The hobbing machine hada 
single-start worm and wheel of 120 teeth, and a pitch 
circle diameter of 60 in.; and, although the gear pro- 
duced had 321 teeth, the impression of each pitch of the 
wormwheel was so pronounced as to give the effect of a 





* Paper read before the Institution of Mechanical 
Engineering, under the title “‘ The Production of High- 
Speed Helical Gears, with Special Reference to the 
Elimination of Transmission Noises,” on Friday, 
January 22, 1943. Abridged. 

t See ENGINEERING, vol. 95, page 371 (1913), 
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wheel cut with only 120 teeth. The slow speed was 
670 r.p.m. or 11-15 revolutions per second and this | 
speed (11-15 revolutions per second) multiplied by the | 
number of teeth in the machine wormwheel (120) 
equals 1,340 cycles per second, corresponding to the | 
note emitted by the gears, as previously explained. | 

The hobbing machine was stripped and checked for | 
defects, and a measurement was made of the pitch-to- | 
pitch errors of individual teeth of the driving worm and | 
the wormwheel. The average error was + 0-00057 in., 
and the maximum cumulative error 0-009 in. Judged | 
by to-day’s standard the wheel was not good, and much 
thought had to be exercised to effect improvement. 
The problem was considered from the acoustic angle. 
It is well known that the human ear is sensitive to 
frequencies of 1,000 cycles to 3,500 cycles per second, 
and that outside this range the ear is less sensitive, | 
depending slightly upon personal characteristics as to | 
age, etc. It was therefore proposed to obtain a master | 
wormwheel with a sufficient number of teeth to produce 
a high-frequency note outside this range of audibility. 
Since the hobber noise frequency for the same speed of | 
rotation is directly proportional to the number of teeth 
in the wormwheel, more teeth would be needed to! 
increase the frequency. The original wormwheel had | 
120 teeth ;* and if this number is made 600, the note | 
emitted by the gearing would be 6,700 cycles per second, | 
or five times the frequency of the original note heard. 
For comparison it may be mentioned that the top note 
on the piano is usually 4,608 cycles per second. 
Following up this idea, it was decided to make a 

cast-iron 360-tooth wormwheel, as shown in Fig. 5, with 
0-523 pitch, split on a horizontal plane to enable the | 
top half of the wheel to be turned round relative to the | 
bottom half (see Fig. 6). The wheel and the table were | 
mounted on a register and dowelled to the original 
hobbing machine, and the teeth cut with an all-ground | 
single-lead hob having an axial pitch error of | 
+ 0-0002 in. and an overall cumulative error of | 
0-0011 in. A check of the pitch error of the new-| 
wheel cut from the original 120-tooth wheel was made | 
with interesting results. The error of every third tooth | 
was six times the error of the other two. A section of | 
the wheel errors is shown in Fig. 7. Since one tooth of | 
the 120-tooth wheel was used to cut three in the new | 
wheel, it was assumed that, when cutting, the hob | 
took control of two of the teeth, and immediately 
underneath the pitch of the original wormwheel the 
hob lost control and the machine cut a pitch with a| 
plus or minus characteristic according to the original | 
tooth of the 120-tooth wormwheel. In an attempt to | 
break up this sequence, the 360-tooth wheel was shifted | 
exactly one pitch (1/360) relative to the driving 120- | 
tooth wheel; and the hob was set into the large tooth 
space position, and the machine run again for several | 
hours. 

The checking of the recut wheel is shown in Fig. 7, 
previously mentioned. 
depression has disappeared. 
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sible the hills and valleys of this error. 
It will be noted that the large | machine was reassembled with the new wormwheel and a 
After obtaining the cumu- | set of gears cut exactly similar to those on the 500-kW 
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The hobbing ; pitch from the 120-tooth wheel being hardly audible: 


Thereupon a second bronze 360-tooth wheel was made 
| from the original 360-tooth wheel after attempting to 


lative error, the two balves of the wheel were split, and | set already referred to, the set being eventually run on| improve some of the tooth spacings by depositing 


one half was moved round so as to neutralise as far as pos- 





the test bed. The gears were remarkably quiet, the high | chromium electrolytically on the teeth.” The gears 
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cut from this second wheel showed still further improve- 
ment; but a third was cut from the second, moving 
the two split halves into the best position, and this 
wormwheel was used for twelve years, and gear noise 
troubles were forgotten, except that records were taken 
from time to time, as shown in Table I. 

Referring to this table, gear No. 2 was cut on a 

creep"’ machine; test 1 and test 2 took place 
simultaneously, and are therefore sensibly comparable. 
The first four tests were made using a subjective noise 


GEARWHEEL CuT By 600-TooTtH WoRMWHEEL. 


above 3,500 cycles per second, the reason for quieter 
running is not only that the gears have high hobber 
frequencies (see item 5, Table 1) ; the hobbing machine, 
due to its inertia, is not able to respond quickly enough 
to the individual teeth of a wormwheel having a large 
number of teeth, as compared with a wormwheel of 
comparatively few teeth; consequently, better pitch- 
to-pitch accuracies are obtained, as the teeth are cut 
with smaller impressions of the wormwheel teeth 
| characteristics. Recently an order was received which 
| required gearwheels with 402 teeth running at 360 r.p.m. 
It was judged that the 360-tooth wormwheel would be 
unsuitable, so a wormwheel of 600 teeth was made. 
The wheel was of similar design to the 360-tooth wheel 
already described, and was itself cut by the wheel 
with the long-service record. The cumulative error 
was just under 0-003 in. By turning the two halves of 
the wheel a theoretical error of 0-0018 in. was arrived 
at. In Fig. 8 is reproduced an untouched photograph of 
the first gear-wheel as cut by the new 600-tooth worm- 
wheel after four hours’ running at full load. This 
photograph is interesting, as it illustrates correct 
alignment between pinion and wheel, and correct 
angles (right- and left-hand) for each helix cut in each 
gear member, i.e., the marking is even from the one 
extreme edge of the wheel to the other. Anyone 
acquainted with large turbine gears knows that this 
is the ideal desired, but very difficult to achieve.* Each 
dark spot is caused by the individual tooth errors of 





TABLE I.—REcorRDs Or Notst EMITTED BY GEARS CUT FROM THIRD 360-TOOTH MASTER WORMWHEEL. 
Respective Noise. 
Turbine and | Respective Load, 
Item No Rating, kW Alternator Nos. of Ib. per in. of — ——$—________— 7 
Speeds Teeth. Face Width Contacts, Hobber, Shop 
Pe per sec. per sec. Phon. Level. 
1 SOO 6.000 25 410 2.500 >, 400 74-25 | 74 
900 167 | 
2 OO 6,000 25 ; 410 2,500 Creep 80-25 75 
GOO 167 
; 1,300 6,000 0: | 413 3.000 3,600 90-0 84 
| 600 299 | 
4 | ROO 6.000 27 ; 415 2,700 4,020 78-0 74 
670 244 
> SOU 6,000 wR: 428 3,800 9 000 52 
1,500 153 (pinion 
} side) ; | 
| 76 
} (wheel 
} side) 


meter, but later measurements were made using an 
objective noise meter, and No. 5 was obtained with the 
bjective meter. Extended tests had indicated that 
for gear noise of relatively high intensity there is a good 
igreement between the subjective and objective 
methods of measurement. The noise from the creep cut 
gears (No. 2) was higher than those cut with the solid 
table, but the frequency was that equal to the pitch 
ontact per second and not due to the wormwheel of 
the hobbing machine direct. 
noise from the gears is now no more than from other 
parts of the machinery, and is not obtrusive. 

Although the ear is less sensitive to frequencies 


Records show that the | 


} 


the master 600-tooth wormwheel, and this in spite of 
| the fact that, in the latter, the average pitch-to-pitch 
error was less than 0-0001 in. Close scrutiny also 
| discloses that the illustration shows the phase en- 
|gagement as depicted in Fig. 1. Maximum sliding 
| takes place at the tip of both pinion and wheel tooth, 
shown as | to 2 and 6 to 7 in Fig. 1, and as dark areas 
|in the photograph. The zone of maximum rolling 
and minimum sliding is between 3 and 5 in Fig. 1, 
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| ®* Tostevin, H. B., ‘‘ Experience and 
| Mechanical Reduction Gears in Warships.” 
' ING, vol. 109, page 472 (1920), 
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and appears as a lightly shaded band in the original 
photograph. . 

In the design shown, the arc of approach and recess 
are purposely made approximately equal, and differ 
| from the all-addendum pinion tooth in that maximum 
| rolling and minimum sliding are achieved. Considering 
an all-addendum pinion (Fig. 1), the rolling would be 
decreased by portions 3 to 4, but sliding—6 and 7— 
would be increased by portions 1 and 2 added to the 
tooth tip. The hobber noise—as distinct from contact 
noise—is in amount and frequency directly related to 
these spots. The number of spots circumferentially is 
equal to the frequency of the note emitted, and is, 
in fact, analogous to the oscillograms reproduced in Figs. 
2 and 3. The amount of the noise is proportional to 
the angui. > displacement of the spot circumferentially. 
Further, the errer in the cut gearwheel is increased or 
decreased corresponding to the relative diameters of 
the cut gear blanks and the hobbing machine worm- 
wheel; the volume of noise emitted by the gear also 
| follows this same diametral variation. The spots along 
= helices of a gearwheel when taken directly off the 
hobbing machine have been measured, using Dr. Tom- 
linson’s undulator recorder, and have been found to be 
a maximum of 0-0004 in. from the top of the peak to 
the bottom of the valley on a 74-in. diameter gear 
blank. When the diameter of the cut gearwheel is 
28 in. (as item No. 5 of Table 1) the corresponding 
measurements are a maximum of 0-00015 in., and in 
the case of a pinion no wormwheel undulation can be 
recorded at all. 

The noise (recorded by the objective meter) of gears 
running at 360 r.p.m., cut on the 360-tooth wormwheel 
and on the 600-tooth wormwheel, is shown in Fig. 9. 
The noise level is lower for the major frequencies with 
the * 600-cut ’’ gears than with the “ 360-cut”’ gears. 
One interesting point disclosed by the graph, is that 
the 120-cut hobber noise is not present on the 360-tooth 
wormwheel, but is present on the 600-tooth worm- 
wheel. This is because no angular movement was 
made when hobbing the 600-tooth wheel using the 
360-tooth wheel, as was done when hobbing the 360- 
tooth wheel using the origina] 120-tooth wormwheel. 
Particularly noticeable is the low pitch-to-pitch noise 
from the 600-tooth wheel compared with the earlier 
wheel. These facts demonstrate that it is possible 
to cut gearwheels by using hobbing machines with 
solid tables, and for the resulting product to be accurate 
and quiet in operation. Experience of cut gears 
suggests that, providing the number of teeth in the 
hobber wormwheel results in frequencies greater than 
4,000 cycles per second, no conspicuous hobber noise 
will be emitted by the gears in service. The author 
has not been able to record any hobber noise on gears 
cut on the 360-tooth wheel, and with the output shaft 
running at 1,000 r.p.m., equivalent to 6,000 cycles 
per second. A number of sets are in service with 
higher theoretical hobber frequencies. 

After overcoming the hobber noise, the problem of 
contact noise, i.e., the number of teeth contacts per 
second during norma! pinion and wheel engagements, 
was solved by obtaining greater accuracy of each 
individual tooth through the use of better master 
wormwheel teeth and better hobs. This contact noise 
is influenced by tooth shapes, and more attention is 
paid than formerly to the accuracy of the hob tooth 
flank, which largely influences the shape of the teeth 
of the future product. The average pitch-to-pitch 
pinion error is of the order of 0-0001 in., with a maxi- 
mum of 0-0003 in. Another source of noise, which 
more properly manifests itself as a beat, is the rate 
at which the pinion teeth divide exactly into the wheel 
|teeth. With a hunting combination—for example, 











139 into 292 teeth—the wheel would have to make 


39 complete revolutions before the pinion completes a 
cycle of engagement. Dividing 39 into the number of 
revolutions per minute of the rotating wheel agrees 
with the pulse or beat emitted by the set. The intensity 
depends upon the cumulative errors of the gearwheel 
associated with the individual characteristic pinion 
errors. No mention has been made above of contact 
noise due to errors of alignment on assembly, or of 
noise due to the departure of mating teeth from similar 
angularity—a trouble common with helical gears. 

To overcome errors in the angle of teeth of mating 
helical gears, the teeth are cut without using a differ- 
ential element in the indexing train. The hobs are 
designed to make the machine setting operation simple 
by using an axial pitch of an exact fraction and letting 
the normal pitch follow, instead of designing the hob 
on a standard normal pitch. How correctly the right- 
and left-hand meeting angles can be cut by this method 
is well shown in Fig. 8. The author agrees with Com- 
mander Tostevin* that * particular attention should be 
paid to this important point right through the con- 
struction of the gears.’ Experience shows that, if 
use is made of the differential mechanism, constant 





attention must be given to the bushings of the bevel 


* ENGINEERING, vol. 109, page 478 (1920). 
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on face widths of 10 in. or more, errors of 0-007 in. 
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were frequently recorded between the right-hand helix | 

of the wheel and the left-hand helix of the pinion.| ABSTRACTS OF SPECIFICATIONS RECENTLY 
Since the angle is now produced by the indexing gears, | PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
themselves rigidly “tied in” with the feed gears, it is| The number of ey given in the Spatieciie preston 
practically impossible to get errors of angle. The| ‘+8 stated in each case; where none is mentioned, 
practice of running-in with abrasive powder has bese | Specification © Ont Ceasirates 
avoided, since this expedient cannot possibly result | 7 wv = an. af te Canemantontove ans atnen arent, Se 
in the teeth flanks following a true involute as is the | Copies of S, ect i may be obtained at 
case on a proper involute generating machine. It has | Office S Branch, h 

been found from experiments that hollows in a tooth | Rg ty a Seek ar ie Is each. Be i 
flank are enlarged by the use of grinding powders, for 4 advertisement acceptance 

the powders seek out the relative quietness of these poe — 3 ne Pint he Ee Sr = 
“ pools’ during contacts and the so-called running-in.| word “* Sealed "’ is appended. 

Various methods of checking machine tool and cut | 4ny person may, at any time within two Sy ey the 
gearing have been devised, but the pitch bridge gauge a as eee a a eee Ofte at 
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grounds mentioned in the Acts. 
No met hod of checking, however, can compensate for | STEAM ENGINES, BOILERS, ETC. 
errors fundamental to the hobbing machine. As a 


development of the above-mentioned types, a hobbing| 547,714. _—_Boiler-Tube Corrosion Detector. Moetro- 
machine has been designed with a wormwheel 93 in. in | Politan-Viekers Electrical Company, Limited, of London, 
diameter and having 580 teeth. This will give a hobber | "4 A. M. Armour, of Manchester. (3 Figs.) May 12, 
frequency of 4,850 cycles per second at 500 r.p.m. | 1941. —The instrument is designed to detect small varia- 
Further, the internal gears and shaft have all been | ‘ons in wall thickness of ferrous tubes such as may be 
cut down to a minimum by arranging to cut helical | C@4%¢d by corrosion of boiler tubes. A length of boiler 
gears without the differential mechanism. A machine | *e | secured at its end to the firebox wall 2 is shown 
may be more flexible with prime and helical differential | Pitted on its external surface at 3. The apparatus con- 
mechanisms, but each of these items introduces errors | i8ts of  plug-shaped magnet assembly for insertion into 
and complications which are just as well avoided. It | the mouth of the tube under test. The iron core 5 is 
is along the above lines that further research will lead | bored axially and has a flanged end 6 which is counter- 

In the central bore is a rod 8 having 


instead of trying to improve the creep mechanism, | >Ted with a taper. 
which, after all, was only devised to disperse errors | * *#Pered enlargement 9, surrounded by a sleeve in which 
which had to be accepted some forty or fifty years ago, | a co pe eae “a 
but which to-day need not exist. The result of increase | SP™2S ‘hreadec’ on Fo an extension of ae — ns 
in accuracy, both as regards individual pitches and at one end against the sleeve. Between the flange 6 and 
angularity of the teeth, had led to more economical | ‘Be Sleeve are three segments 14 of magnetic material. 
design, less volume of gearbox per brake horse-power | he — rorg ryt pps mene te age 
transmitted, and further, increase in the allowable | preentee r aeapes tn She wianuintle teas 8 acting 
ag Nee meer om wa pe d reduc- | *% ® stretcher rod to expand the segments closely into 
tion 4.500 - = Fr tosenn tol 000 r.p.m “she tenth Sond contact with the internal surface of the tube 1. On the 
my > :  . a Bs other end of the stretcher rod 8 is screwed an extension 
are 635 Ib. per inch face width, the loading coefficient nut 18 bearing against the end of the core. This nut is 
(expressed in pounds per inch divided by the square| +a by » tommy-ber 19 of non-magnetic material 
root of the pitch circle diameter) is 207, and the pitch | which fe pinned te t. A magnetic plug $1 elides on the 
a - 180 ft. per —_——. —— ~ as core and fits closely into the mouth of the tube 1. A 
OF 202 ft ngs Se _ ates, of 240, sleeve fits into the bore of the plug and slides along the 
. —_ ean fi _— ing Th ~ a ~ d | outer surface of the core 5. The sleeve carries a solenoid 
and velocities of 264 . t. per second. These loa coil which fits snugly into the inner end of the plug, the 
speeds have been satisfactory with @ pinion of nickel arrangement being such that the plug sleeve and coil can 
alloy steel, with ® tensile strength of 50 tons per’! move as @ whole relative to the core into and out of the 
square inch, oil-hardened and tempered, and @ mating | tube. The solenoid coil is connected to a direct-current 
wheel of medium-carbon steel of 40 tons per square | 
inch tensile strength. It has been assumed above 2 
that the alignment of the pinion and gearwheel is 
truly parallel, and that the bearing supports are rigid. 
The journal portion of the pinion shaft and the | 
periphery of the teeth should be accurately ground | 
at the same grinding operation. The latter arrange- | 
ment facilitates the setting up of the pinion in the | 
hobbing machine, and provides for the teeth being | 
truly concentric with the gearwheels. The same 
arrangement with regard to the grinding of the peri- 
phery of the blank diameter should be practised for 
the wheel as for the pinion; this is a necessary factor 
if quiet-running gears are to be manufactured. 

The results of the investigations may be summarised w & » ‘ , —n 
thus :—(1) A hobbing machine with a properly designed | —~ 1 A > i aie oe pny hye ye wins — 
jen hema ay wg phi «ep ip nozzles which enter a short distance into the bore of the 
properly rented tothe diameter of the eat. gear |e The near connexted toa dex cntaoe 3 
eae aie Pere aniines peecona tengo | finely divided magnetic particles. It is important to 
without the differential mechanism. (3) Noise originates | mete Do elie fan Ge teen al ee a 


from the characteristics of the tooth flank of gears just . : 
as from the face of a gramophone disc. Therefore | container 32 should be shaken immediately before use. 


gearbox constructions, materials, etc., are only second- The plug 21, by making good contact with the tube 1, will 


. : . i complete the magnetic circuit between the contact seg- 
re A ee = —— ee “(dS As ments 14 and the tube wall up to the plug. In carrying 
paper a mas yy conclusion (1), the sleenien gneshins out a test on a tube, the core is inserted into the tube and 

seq ~<A ° — the extension nut 18 by the tommy-bar 19 is rotated to 
tool with the solid wormwheel enables gear noises to be eapend te contact sake tim @ neat elit the 
diagnosed more easily, and cures effected, including the | |. nai surface of the tube. The plug 21 is then pressed 
differentiation between hobber noise and contact fre- : ves 


: : firmly into the mouth of the tube, and the solenoid coil 
quencies caused by flank or alignment errors, etc. is energised to magnetise the tube wall. Then by squeez- 


ing the container 32, the paraffin is forced out through 
the nozzles in a fine spray over the internal surface of 
the tube, the magnetic particles clinging to the surface as 
a@ fine layer. The leakage flux from the magnetically 
saturated tube wall where there is a local reduction of 
wall thickness at the corrosion region 3, will cause the 
piling up on the internal surface of magnetic particles to 
an extent corresponding to the extent of the reduction in 
thickness. The plug and solenoid coil are then with- 
drawn from the core and the extension nut 18 is rotated 
by the tommy-bar to allow the contact segments 14 to 
retract. The tommy-bar 19 is then swung into align- 
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THe INSTITUTION OF ELECTRICAL ENGINEERS.—We 
are informed that, when meetings are taking place at the 
Institution of Electrical Engineers, the Institution 
library will remain open for the convenience of members 
until the end of the meeting, which is usually about 
7.30 p.m. In the case of meetings of the London 
Students’ Section, however, the library will be open 
until the commencement of the meetings at 7 p.m. 
Short sound films of illustrious members will be shown 
before the Institution meetings, at 5 p.m., on April 1 
and 29. On April 1, the films will be of Sir Ambrose 
Fleming and Dr. A. E. Kennelly and on April 29 of 
Lord Hirst and Dr. F. B. Jewett. 


ment with the core and the latter is then pushed farther 
into the tube so that the internal surface of the tube can 
| be examined. 





By utilising a suspension of finely divided 


_ MARCH 5, 1943. 


magnetic particles in water-free paraffin oil of a conce: 
tration of 2 per cent. by volume it has been found that 

period of magnetisation of from two to three seconds an 
the application of about 15 cub. cm. of oil suffice to pr: 
duce a satisfactory record. A local reduction of wa! 
thickness due to éorrosion of a boiler tube from 3 mn 


down to 2 mm. can be detected quite easily. (Accepte, 
September 8, 1942.) 
MISCELLANEOUS. 
546,509. Rotor-Balancing Machine. Metropolitan 


Vickers Electrical Company, Limited, of London, and 
R. N. Arnold, of Sale. (6 Figs.) March 26, 1941—T! 

machine is for use in determining the out-of-balance «0: 
motor armatures, gyroscopes and similar rotors. Th 

rotor 1 under test is supported with its axis of rotati 

vertical between brackets on an auxiliary frame 4. Th: 
latter is supported in a main frame 5, in which it | 
adjustable vertically. The main frame is of U-shap 
and forms part of a torsional vibratory system havin; 
a torsion bar 6 rigidly secured to one limb of the U-fram: 
and held at its other end in the mounting bracket 7 
at which the unsupported length of the torsion bar can 
be adjusted. The other limb of the U-frame is held in 
@ leaf spring fulcrum on a stationary mounting. Thx 
frame 5 and torsion bar 6 thus oscillate about a horizontal! 
axis. The torsion bar 6 is of Duralumin or bronze to 
ensure a relatively very low hysteresis damping effect 
By adjustment of the unsupported length or the cross 
section of the torsion bar, the resonant frequency of th« 
vibratory system can be varied to suit any particular 
rotor under test. The main frame 5 has an integra! 
arm 12, which carries an opaque shield having a hori 
zontal slit 14, so that as the torsional system oscillates 
about its horizontal axis the slit moves up and down. 
The circumference of the rotor 1 is made highly reflecting 
all round, while in the initial balancing procedure a less 
efficient reflecting strip 16 across the surface of the 
rotor constitutes a reference strip. The reflecting surface 
and reference strip form part of an optical system, the 
other components of which are a lamp 17 and a set of 
lenses which focus the beam from the lamp on to the 
reflecting surface of the rotor, and, after reflection 
through the slit 14, on to a screen 22. The incident and 
the reflected beams lie in a general plane containing the 
rotor axis and perpendicular to the torsional axis of the 








system. With the rotor 1 rotating and the complete 
torsional system oscillating at or near its resonant fre- 
quency an image appears on the screen 22 in the form 
of a band of light the depth of which depends upon the 
amplitude of the torsional vibration for a given length 
of the lever 12 and objective lens focus. Superimposed 
on this band of light is a dark line P due to the less 
efficient reflecting strip 16 passing the point at which the 
incident beam is reflected. In balancing a rotor, after 
preparation of the reflecting surface, it is mounted in the 
auxiliary frame 4 and the latter is adjusted vertically 
in the main frame 5 to give the desired plane of balance 
in line with the axis of twist of the torsional system. The 
optical system is then adjusted to give a clear central 
image on the screen 22. The rotor is then speeded up 
beyond the speed corresponding to the resonant fre- 
quency of the vibrating system and thereafter allowed to 
slow down. At the instant when the light band on the 
screen 22 is at its maximum depth the position and 
direction of movement of the line P are observed. For 
example, with zero angle between the out-of-balance 
mass of the rotor and the reference position, constituted 
by the plane containing the reference strip 16 and the 
rotor axis, the line P occupies a central position on the 
amplitude diagram at resonance and moves upwards as 
the rotor speed falls through resonance. In the more 
general case in which the out-of-balance mass of the 
rotor is displaced from the reference position by an angle 
between 0 deg. and 360 deg., the line P assumes a position 
on the amplitude diagram at the resonant frequency 
which is not central, the displacement relative to the 
amplitude of the light band corresponding to the angle 
of displacement of the out-of-balance mass and the 
reference position. The particular quadrant of the angle 
is defined by the direction of movement of the line P as 
the speed of the rotor decreases through resonance. To 
determine the magnitude of the out-of-balance mass of a 
rotor, calibrations are obtained by adding known out-of- 
balance masses to a balanced rotor and measuring the 
corresponding overall depth of the light band on the 








screen. (Accepted July 16, 1942.) 
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| 
small auxiliary units with the same plant and/| square inch, respectively, compared with 300 lb. 


THE DEVELOPMENT OF THE a was — Ni be economically a | and 600 Ib. per square inch in the larger po _ 
| Furthermore, a highly competitive market was | compression pressure was increased to enable the 

DOXFORD MARINE OIL |already well supplied with designs, mostly of the | engine to be started from cold if required, a feature 
ENGINE. four-stroke single-acting type, built by firms with | which was introduced to comply with the regula- 


By Dr. W. Ker Wutson, M.I.Mech.E. _ considerable experience in that field. 


| tions controlling the carriage of low flash-point 


The smallest engine in the existing Doxford range | spirit into certain harbours. The higher maximum 


(Concluded from page 182.) | is a three-cylinder unit with cylinders 400 mm. bore | combustion pressure was used to obtain optimum 

Small Engines.—The small high-speed engine | by (540 mm. + 760 mm.) stroke. This engine was| combustion efficiency. Independent trials carried 
built during the last war has already been described, | introduced in 1928 and was designed for both | out in 1929 by Professor C. J. Hawkes showed 
but, as previously mentioned, this development was| marine and industrial applications. The normal | fuel consumptions of 0-355 lb. per brake horse- 





Fig. 33. 
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(7978.0.) 
discontinued at the end of the war. In 1921, | marine rating is 800 brake horse-power at 145 r.p.m., 
however, the possibility of building small engines | with a mean indicated pressure of 85 lb. per square 
for auxiliary purposes was reconsidered, and a/| inch at a mechanical efficiency of about 86 per cent. 
number of 70-kW electric-generating sets were | For industrial purposes, this rating is increased to 
constructed. These were two-cylinder units with | 1,100 brake horse-power at 200 r.p.m., with the 
cylinders 200 mm. bore by (220 mm. + 280 mm.)| same mean indicated pressure and mechanical 
stroke, running at 320 r.p.m. Although very | efficiency. 
promising results were obtained from these engines,| The compression and maximum combustion 
the project was abandoned, largely because the/ pressures are higher than in the larger engines, 
attempt to build large main propelling engines and | namely, 425 Ib. per square inch and 700 lb. per 








| power per hour at the normal marine rating, and 
0-363 lb. at the normal industrial rating. This test 
engine was subsequently exhibited at the North- 
East Coast Exhibition of 1929. 
| Conclusion.—Although only the principal events 
marking the development of the Doxford engine 
| have been described in this survey, these are suffi- 
cient to show that, for over 30 years, Doxford 
engineers have taken a leading part in oil-engine 
design and construction. Throughout this period 
| they have been consistently successful in breaking 
new ground and in correcting the weaknesses which 
almost invariably accompany departures from con- 
ventional practice. It is not surprising, therefore, 
that, up to the present time, Doxford engines 
totalling about 2,000,000 indicated horse-power 
| have been installed in motorships, and that licences 
| for the construction of the engine are held by six 
|important firms in this country and a seventh in 
| the United States. 
| This is, indeed, a very different story from that 
| contained in the following quotation from a well- 
known German work: “It must be pointed out 
at the very outset that the Junkers machine failed 
to come up to expectations placed on it about 1912 
| when a large number of German and foreign firms 
| obtained licences from Prof. Junkers and imme- 
|diately set to building the machine. In com- 
| parison with the vast expenditures made the tangible 
| results were very meagre indeed. The reason for 
| this was that not a single company which under- 
| took to build the Junkers mach‘nes had any experi- 
ence at all in the building of Diesel engines. They 
| would have had the same failure, had they under- 
taken to build standard four-cycle Diesel engines 
|instead of Junkers Diesel engines. In this case 
experience on the manufacture of standard Diesel 
engines is necessary, but apart from this not very 
much special experience is called for.”* This was 
written in 1925, at a time when more than a dozen 
| large Doxford engines were in successful operation 
| with airless injection of fuel. 

The story cannot be closed without reference to 
what is probably the most important Doxford 
achievement up to date, namely, the installation of 
the main propelling engines in the quadruple-screw 
passenger liner Dominion Monarch, built for the 
| Shaw, Savill, and Albion Company in 1939. They 
| are illustrated in Figs. 38, 39 and 40, on page 210, 
| and were described in more detail in ENGINEERING of 
| April 28, 1939. The Dominion Monarch is the 
highest-powered motor vessel in the Mercantile 
| Marine, each of the four main engines developing 
| 6,500 brake horse-power at 123 r.p.m. in five cylinders 
| 725 mm. bore by (950 mm. + 1,300 mm.) stroke, 
| with a mean indicated pressure of about 85 Ib. 
per square inch, and a mean piston speed of 910 ft. 
per minute. The output from each cylinder, 
therefore, is 1,300 brake horse-power. The progress 
that this represents, by comparison with the proto- 
type engine of 1919 and the principal intermediate 
designs is shown diagrammatically in Figs. 32 to 
35, on this page, and Figs. 36 and 37, on page 202 ; 
and, in figures, in the accompanying Table I. 

This remarkable record is a testimony to the 
engineering ability and business acumen of Mr. 
K. O. Keller, whose death occurred in Sunderland 
on July 22, 1942. Mr. Keller entered the service 
of William Doxford and Sons, Limited, in 1905, 
and in 1919 he was made works manager of the 
then newly-formed oil-engine department. He was 
appointed a director of the company in 1937. He 
was universally respected and admired, not only 
for his eminence as an engineer, but also for his 
devotion to duty and his determination to overcome 








* High-Speed Diesel Engines, by Féppl, Strombeck and 





Ebermann. Berlin: Julius Springer, 1925. 
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TABLE I.—COMPARATIVE 


DIMENSIONS, Etc., OF DOXFORD UPPOSED-PISTON ENGINES. 
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used in place of * physics’. Biologists, in general, 
know little of physics and few conduct their argu 





| Cylinders - | angie, mee | ments in its terms, yet, if organic and inorgani: 

Date. | — - R.p.m.| B.h.p Firing me Weight, er ———| Diagram. | things are ultimately to be explained by the sam 
| No. and Stroke b.b.p. per | Length Width Height. | laws, it will be necessary for those who make the 

Bore Mm. — | | | | final synthesis to have an adequate knowledge of 

« mene Se ne ce eee physical science. In view of the extent of th: 

1919 ee 2 1,160 77 2,700 1-3-2-4 0-44 400 6 ft. 6 in 14 ft. 10 in $2 ft. 6 in Fig. 33 | biological and physical fields, and physics in its 
1924 | > Four | 2x 1,160 | 87 | 2,900] 1-3-2-4 | 0-41 | 370 | 55 ft. Oin 13 ft. 2 in 32 ft. 6 in Fig. 34 | broad sense includes chemistry, it is not surprising 
1923 | Four’ | 1,340 mm.| 98 | 3,300] 1-3-4-2 | 0-39 | 340 | 47 ft. Gin. | 12 ft. 4g in. | 32 ft. 2pin.| Fig. 35 | that even the most able men have found the master 
~ | 600 mm. | +" 980 mm. | er te | ing of one only of these sciences to constitute a 
1936 Fy am. 92 2,300 1-3-4-2 0-36 | 230 3S ft. O in. 12 ft. 1g in s2 ft. 2gin. | Fig. 36 | life’s work, but, none the less, anyone who is to 
1939*| Five ‘| 7,300 mm. | 123 | 6,800 | 1-3-5-4-2| 0-36 400 | 56 ft. 7g in. | 12 ft 32 ft. 5 in Fig. 37 | ¢0-ordinate the laws and phenomena of the two 


| 
leas | 
1725 mm | 


950 mm. | 
' 


0 in 


ry | 


}must have an adequate knowledge of both. In 





* Dominion Monarch engine | 


all obstacles. Like all successful pioneers, he was 
not often ruffled by major difficulties, but, on the 
other hand, he could not easily overlook careless- 
ness or negligence in attending to details. He once | 
wrote in a service manual, “‘ Cleanliness is the Sal- 
vation of Many Troubles,” a phrase which is cha- | 
racteristic of the wisdom which controlled the 
destiny of the Doxford engine for so long. Great 
credit is also due to the staff of Messrs. Doxford’s | 
engineering department, whose skilful handling of 
many difficult detail problems undoubtedly con- | 
tributed largely to the successful development of the 
engine; and mention should be made of the courage 
and enterprise shown by the shipowners and their 
engineering advisers who placed orders for these | 
engines in the early days. 

There is no doubt that the development of the 
Doxford engine will continue in the future with 
the same energy and foresight as in the past, for 
it is unlikely that the builders will be content to 
rest upon past achievements. The recent announce- 
ment that the Sun Shipbuilding and Dry Dock 
Company, American licencees for the Doxford | 
engine, have completed the first example of medium- | 
speed geared Doxford-type machinery indicates | 
that already important new ground is being broken. 
This vessel is one of four under construction for 
the United States Navy, and the main propelling | 
machinery comprises two six-cylinder Sun-Doxford | 
engines of electrically-welded fabricated-steel con- 
struction, having cylinders 21 in. bore by 60 in. | 
combined stroke. 

The normal rating is 4,500 brake horse-power 
per engine at 180 r.p.m., the corresponding piston | 
speed and brake mean effective pressure being | 
900 ft. per minute and 80 lb. per square inch, 
respectively. Each engine is capable of 25 per cent. 
overload, so that the maximum power available | 
is 11,250 brake horse-power for the two engines | 
when running at 195 r.p.m. The piston speed at 
maximum output is 975 ft. per minute and the 
brake mean effective pressure is 92 lb. per square 
inch. The power output from each cylinder is 


750 brake horse-power normal and 940 brake horse- 
Pp »\ 


er maximum. The two engines are geared to a 


| which places these ships among the most powerful | 


| this scholarly work, Sir D'Arcy Thompson performs 
the necessary synthesis for a part of the biological 
field. He modestly describes his work, of 1,097 
pages, as an “ introduction,’’ but the remarkable 
amount of data that he has accumulated and the 
ability with which he presents it makes the volume 
a fundamental contribution to its subject. 
Engineers in general are neither concerned witb, 
nor interested in, biology, but this work contains 
much which bears closely on their own subject. 
The volume confines its attention to that branch 
of biology known as morphology, the science of 
the forms of organisms, and demonstrates that these 
bodies are equally as subject to the laws of physics 
and mechanics as are the structures of the engineer. 
There is, for instance, a chapter bearing the title 
|‘*On Magnitude.” Beginning with the simple pro- 
positions that in similar figures the surface increases 
as the square and the volume as the cube of the 
LITERATURE. | linear dimensions, the whole question of the rela- 
—— | tion between the size and structure of the different 
types of animals is examined. A simple illustra- 
tion bearing on the question of size and type is 
furnished by Sir George Greenhill’s mathematical 
Mucu learned discussion and disputation has centred | demonstration that the Douglas fir, from which the 
around the question of the origin and nature of life, | Kew flagstaff was made, could not have grown to 
but, in spite of the amazing development of scientific | a greater height than 300 ft. Sir D’Arcy states 
knowledge since the days of Aristotle, it cannot be | that the flagstaff is 221 ft. high and 21 in. in dia- 
said that the question is much nearer solution than it | meter at the base, but the dimensions officially 
was in his time. The materialists contend that what | given at Kew Gardens are 214 ft. high and 2 ft. 9 in. 
may be called the vital principle can be, or ultimately | ‘‘ width at the base ’’. 
will be, explained in terms of physics. The vitalists,| The mammals, from elephant to mouse, cover only 
on the other hand, say that it involves some extra- a narrow section of the total range of size of living 
neous factor of which science knows nothing. The | things, from giant trees and large whales to minute 
matter is likely to remain a subject for argument | bacteria, and within that section mechanical rela- 
for many a long day, but it may be assumed that | tions between size and form may fairly easily be 
progress in biological science will ultimately tend | traced. Gravity has much influence and, as size 
towards the formulation of theories commanding | increases, the limbs tend to become thicker and 
more general acceptance in scientific circles than | shorter and the skeleton heavier. The skeleton of 
existing doctrines have been accorded as yet. |a@ man represents 17 per cent. to 18 per cent. of the 
The consummation, if it ever comes about, will| weight of the body ; for a mouse, the figure is 8 per 
probably demand a much’ closer co-ordination | cent. ; and for a dog, 13 per cent. to 14 per cent. In 
between physics and biology than has yet been| the little porpoise and great whale, however, the 
achieved. The statement that materialists contend | proportions vary little and their water habitat 
that life may be explained in terms of physics| greatly reduces the effect of gravity. With small 
would more accurately represent present-day condi-| insects and protozoa, the effects of Newtonian 
tions if the expression “biological science ’’ were! mechanics are obscured and: magnitude is deter- 


single propeller shaft through Westinghouse electro- | 
magnetic couplings and Falk single-reduction gears, 


single-screw installations in service. Other inter- 
esting features are the use of separate scavenge-air 
blowers driven by high-speed electric motors, and 
the provision of equipment to enable heavy grades 
of fuel oil to be burnt in the engines if desired. 
Acknowledgments are due to Messrs. William 
Doxford and Sons, Limited, for supplying photo- 
graphs and preparing diagrams, and to Mr. W. H. 
Purdie, M.I.Mech.E., director and general manager 
of the engineering department of the firm, for his 
assistance during the preparation of this article. 
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mined by such actions as capillarity, adsorption and 
electric charge. This section of the book dealing 
with magnitude contains an interesting discussion 
on the flight of birds and its relation to mechanical 
flight. Lanchester is quoted as having said that 
Lilienthal met his death not so much from any 
intrinsic fault in the design or construction of his 
machine, but because his engine fell short of the 
power required to give the speed necessary for its 
stability. The same thing applies in the case of 
birds; if they are heavy, they must fly quickly if 
they are to fly at all. For a humming bird, or still 
more for a small insect, a very slight and scarcely 
perceptible velocity relative to the air is sufficient 
for their support and stability. Since a bird’s 
speed in level flight must be proportional to its 
linear dimensions, if an ostrich flew its minimum 
velocity would have to be about 100 miles an hour. 

The chapter of the book of most direct interest 
to engineers is probably that entitled “‘ On Form and 
Mechanical Efficiency.” This analyses animal and 
plant structure in terms of mechanical construc- 
tions. Bone, of which the main framework of 
animals is built, is of relatively low strength but has 
the advantage that it is nearly as good for a tie as 
for a strut. Study of the skeleton of an animal 
does not, however, give a proper idea of the distribu- 
tion of the stresses in the material. Most of the 
ties, consisting of ligament, muscles and tendons, 
are missing, and the bones have to be mechanically 
clamped together to prevent the whole structure 
from collapsing. None the less, the bones form the 
main constructional members in a quadruped, such 
as a horse. Mechanically considered, the creature 
is equivalent to a bridge with two piers at each end. 
The curved backbone, joining the shoulders and 
flanks, has the appearance of an arch, but it is clear 
that the comparatively slender jointed legs are ill- 
adapted to carry a horizontal thrust. By using a 
bowstring construction, the horizontal thrust at the 
abutments of an arch can be eliminated, but there 
is nothing corresponding to this arrangement in a 
horse. Actually, the apparent arch bridge is more | 
nearly related to a two-armed cantilever, the arch | 
forming the connection between the cantilevers and 
no horizontal thrust coming on the piers. The 
forward cantilever formed by the head and neck 
carries the heavier load with the result that the 
front legs carry some three-fifths of the total weight. 

These greatly-simplified examples which have been 
chosen represent but a small sample from the range 
of this admirable treatise. The book was first 
published in 1916 and in its original form has long 
been out of print. This “‘ revised and enlarged 
edition ’’ represents such moditication of the earlier 
form as has been rendered necessary by scientific 
progress in the intervening 25 years. It represents 
a remarkable range of learning in the two fields 
which must be brought into more intimate contact 
if the relation between biology and physics is to be 
more widely studied. Sir D’Arcy states that he is 
not a mathematician, but it is clear that his equip- 
ment in this direction is entirely adequate for the 
purpose of this volume, in which the mathematics 
are quite sufficiently advanced for the biologists to 
whom, it may be supposed, it is mainly addressed. 
The physicist and engineer may find in it not only 
interest but possibly suggestion. Professor C. E. Inglis 
has stated recently that, if a constructional material 
having the properties of a spider’s web were avail- 
able, it would be possible to build a suspension 
bridge across the Straits of Dover. If such a 
material is ever to be developed it will possibly owe 
its origin to such studies of organic structure as | 
those with which this volume is concerned. 











Handbook of Heating, Ventilating and Air Conditioning. 
By Joun PorGes. London: George Newnes, Limited. 
[Price 17s. 6d. net.) 





Tuts volume is a work of reference rather than a} 
text-book, and is a compendium of data relating to 
the subjects embraced by the title. It may be 
broadly described as an Anglicised version of a| 
hook which has had a considerable vogue on the | 
Continent, and in style and scope resembles the | 
Guide to Current Practice issued by the Institution | 
of Heating and Ventilating Engineers to its members, 
although the treatment is somewhat different ; for 
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example, the heat-content values of mixtures of 


air and water vapour relate to different. basic 
temperatures, and thus vary substantially. In 
practice, however, it is usually the difference between 
total heat values under different conditions which 
are used, so that this objection has not much force ; 
thou zh the basis of the table might have been stated, 
with advantage. 

As is almost inevitable in a work of this kind, 
there are a few typographical errors. The lower 
calorific value of fuel is represented on pages III, 4 
and III, 6 as C, C, and C,; and the index should 
be within the bracket in the radiation equation 
given on page IV, 10. There is some confusion, 
also, in the definition of the eupatheostat, on 
page IV, 12. It is described as measuring the 
effective temperature, whereas it controls the 
equivalent temperature, which is a different concept. 
The suggestion might be made that the equivalent 
temperature should be designated in terms of 
‘degrees Dufton’”’; it is measured in the Fahren- 
heit scale, of course, but the nomenclature would 
remove all ambiguity. These are small points, 
however, and the volume as it stands may be 
commended as a mine of information for those 
engaged in the design, installation and operation of 
heating and ventilating plants. The best criterion 
of the worth of any technical book is its value in 
every-day practice, and the opportunity has occurred 
to check it in this way in connection with a wide 
variety of heating and ventilating problems; in 
practically every instance the facts and figures were 
found to be adequately and correctly given. The 
book is of the loose-leaf type, so that additional 
data can be inserted to suit individual needs. It is 
well indexed, and includes a bibliography and some 
useful design charts. 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


At the conclusion of the report, on page 174, ante, 
of the annual general meeting of the Institution of 
Mechanical Engineers, held on Friday, February 19, 
we mentioned that the meeting then proceeded to 
hear and discuss a paper entitled “‘Some Textile 
Finishing Machines,” by Mr. K. 8. Laurie, M.A. 
We give below a report of the discussion, and com- 
mence to print an abridgment of the paper on 
page 218 of this issue. 

Mr. Gilbert Varley, M.Sc., who opened the dis- 
cussion, said that reference to the Proceedings of the 
Institution showed a dearth of papers on textile 
machinery, particularly in recent years, so that the 
present paper was opportune ; the localisation of 
the textile industries in the North had prevented 
engineers in general from gaining technical acquaint- 
ance with the equipment used, and this was particu- 
larly true of finishing machinery. The present 
paper dealt with the finishing of fabrics made from 
vegetable fibres, and contained few references to 
animal fibres. While the finishing of animal fibres 
followed the same broad lines, different machines 
and different methods were necessary, as the opera- 
tions were generally more difficult and the scope of 
cloth improvement by finishing was greater. At the 
same time, animal fibres were more sensitive to 
rough treatment and did not allow of the extremes 
of temperature and high speeds possible when 
finishing vegetable fibres. In contradistinction to 
vegetable fibres, the finishing of animal fibres was 
more frequently organised as a vertical combine ; 


| and, particularly in the fancy woollen and worsted 


trades, it was customary for the factory to process 
the wool to the finished product. 

An ever-present difficulty in finishing textile 
fabrics of all classes was that of staining, whether by 
corrosion products from the machine structure, such 
as rust—hence the older preference for wood vats, 
replaced to-day by stainless steel—or by oil and 
grease. The methods of supply of lubricant to 
bearings were now fairly well known and established, 
but the questions of bearing closure and preventing 
lubricant reaching undesirable places had assumed 
importance, and were by no means solved. The 
author’s methods of carrying this out would be of 
interest. The use of bonded synthetic-resin pro- 





ducts as bearing materials was of interest, but it 
would be useful if the author would give his experi- 
ence of their resistance to attack by acids, alkalis 
and hot liquids, and, in particular, if he would say 
whether this material had any effect on shade or 
staining. Had he used lignum vite for the bearings 
of dyeing machines? In the arrangement of the 
jigger, constant cloth speed could easily be obtained 
mechanically by using positively-driven winding 
rollers as draw rollers, and mounting a batch roller 
on an adjustable incline above these to take the cloth 
fed to it. This would appear to be preferable to the 
electrical method, as the restriction of the ratio of 
full to empty diameters of the roller being small, it 
was cumbersome and limited the length dealt with 
in one piece. With regard to the relative advantages 
of hydraulic and compressed-air weighting for 
mangles, did the author’s preference for the clean- 
liness of air mean that its Jeakage was innocuous 
and unnoticed? Further information on the 
methods of obtaining high finish on calendar rollers 
would be welcome, and particularly methods of 
obtaining high finish and accurate finish at the same 
time. Were these calendar rollers cambered in the 
same way as described for mangle bowls? Com- 
parative figures for steam consumption per pound of 
moisture removed for the various dryers fitted to 
stenters would be of interest ; and what happened 
to the extracted moisture in the recirculating air 
system ? 

Mr. W. W. Spooner, M.A., referred to the figure 
given for the comparative evaporation of the system 
which he had developed for horizontal machines. 
That figure was much higher if the machine were 
used vertically, as it often was, and might then 
reach 8 lb., as against the 1-4 Ib. given in the paper. 
Mr. Varley had asked for some figures of steam con- 
sumption in drying: as low a figure as 1} lb. of 
steam per pound of moisture removed had been 
obtained by the most efficient dryer which had been 





| tested, but, generally speaking, 1} lb. to 1} Ib. 
| could be regarded as satisfactory. It was a difficult 
| thing to test, because so often the steam was wet 
| at the end of a steam range, and in normal practice 
| it was a little difficult to know what was dry steam 
| and what was wet. To use superheated steam in the 
| heaters was not efficient ; it meant a rather greater 
surface for the same heat drop, because the steam, 
| being a perfect gas, gave up its heat less readily 
| than when it was wet. Mr. Varley also asked what 
happened to the moisture from the cloth when the 
|air was recirculated. Personally, he had always 
| considered the drying process as if the molecules 
of air were small balls of metal. The ball was 
heated up to, say, 240 deg., and it hit the cloth and 
gave up heat, lowering the temperature from 240 deg. 
to, say, 220 deg. That evaporated a certain amount 
of water, and therefore some steam came off. That 
steam must get out of the system, either at the ends 
or through some duct in the centre of the system. 
If, using temperatures above boiling point, there was 
an evaporation of, say, 2 lb. a minute, all that was 
needed was to provide a pipe or some opening 
through which 2 lb. per minute of steam would come 
out. In other words, one was probably drying by 
superheated steam instead of air. It was stated 
in the paper that wool tenters in the Yorkshire 
trade did not favour the speedy drying system. 
Actually, the system had been used and was being 
used, and he could mention one example in which 
the tentering machine with four passes of chain had a 
drying chamber only about 15 ft. long, so that there 
were only 20 yards of cloth in the drying chamber ; 
yet it dried 16-0z. cloth (which was probably what 
most men were wearing) at the rate of 18 yards a 
minute, and lighter cloth was dried proportionately 
more rapidly. In this case, the evaporation per 
square foot of floor was comparatively high, namely, 
3-4 lb. an hour. 

There was a new development in textile finishing 
machinery which the author had not noted, namely, 
the Spooner drying and washing machine. From 








the particulars of the drying machine given in 
the paper it would be possible to visualise the wash- 
ing machine, substituting a pump for the fan, not 
so many nozzles, for the water, and putting the 
whole in a tank. The liquid was circulated through 
nozzles very like the nozzles used for air in the 
drying machine, and two sheets of water met at a 
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point through which the cloth went, thus impreg- 
nating the cloth almost instantaneously. In the 
case of ordinary cloth, 16 oz. to 18 oz., between 
1,000 gallons and 1,500 gallons per piece of 60 yards 
were needed to wash the soap out after milling and 
scouring; in the new type of machine only 100 
gallons were required. The machine had also 
been used for dyeing. The dyeing liquor was forced 
into the cloth, and it was possible to dye a heavy 
cloth at a rate of 17 yards a minute by passing it 
once through the liquor. 

Mr. W. R. Reynald remarked that, during the 
last ten years, the wince dyeing machine had no 
doubt made rapid progress, but, in some cases, a 
rather retrograde step had been taken ; he referred 
to the radiation of heat. In the old wince dyeing 
machines, which were made of wood, it was far 
more comfortable for the operator to attend to his 
duties. Wood had to be abandoned on account of 
the chemicals introduced as progress was made in 
the dyeing, scouring, etc., of cotton piece and silk 
goods, and then stainless steel was employed, but 
the metal had been left absolutely bare ; it was also 
very light, so that vibration was set up, and other 
troubles were brought in which apparently, up to the 
present, had not been eliminated. A perforated 
division plate was used which was far too weak. 
With regard to the heating of stenters, modern 
practice had made rapid strides in drying efficiency, 
but there were other points which had to be con- 
sidered in determining the over-all efficiency. With 
the spuns which were becoming prevalent to-day, 
the amount of fluff coming off was very large 
indeed, and, speaking as a user, he thought that the 
method of drying on stenters required to be regarded 
from a different angle, particularly with the kind 
of labour which had to be used. If some method 
of self-cleansing could be provided, instead of the 
present hand-cleaning of the grids, etc., it would 
be a great achievement. Reference was made in the 
paper to constant speed on dye jiggers. Constant 
speed was al! right for certain classes of goods, but 
with cheap goods, where the price would not permit 
of any deviation from the speed already obtained, 
he was afraid that constant speed was ruled out. 
Constant speed could easily be obtained by using 
the take-off motion instead of batching from one 
roller to the other; if the take-off motion were 
used from each rung or each dip through, a constant 
speed of cloth would be obtained, but unfortunately 
the output was greatly reduced. 

Mr. R. G. Fargler, speaking as a chemist, said that 
the paper gave an excellent summary of what the 
mechanical engineer had done for the textile indus- 
try, but regretted that it was confined to what, to 
his mind as a research worker, was hardly the 
present, but was almost now becoming the near past. 
It would be interesting to have the author’s view of 
the probable role that the mechanical engineer would 
be asked to play in relation to the multifarious 
synthetic fibres which were going to be produced 
within the next ten years, some of them based on 
hydrocarbons, some based on alcohols and some 
based on nitrogenous materials. What sort of 
plant would be required, what sort of help would be 
needed from the engineer, and what was being done 
to deal with the problems involved, which were 
already coming before the research workers and 
others in regard to the finishing of textiles and the 
new fibres ? 

The modern dye jigger, in which the parts touch- 
ing the cloth were either stainless steel or vulcanite, 
was a splendid instrument, which could be used for 
all sorts of purposes for which dye jiggers could not 
be used previously. When, however, those nearly per- 
fect machines were used with all sorts of chemicals, 
as they were, there was one difficulty: no one had 
yet invented the perfect scroll roller, which was 
essential to keep the cloth at its full width and free 
from creases. The stainless-steel scroll roller, which 
was usually worked at a speed about three times the 








the middle. He asked whether the author had any 
comment to make on the perfect scroll roller, bearing 
in mind that the normal alternative, the bowl roller, 
while satisfactory up to a point, did not solve the 
problem of dealing with all sorts of liquors. With 
regard to the wince machine, had the author any 
ideas about the ideal mid-feather ? Were attempts 
being made to achieve the most economical degree 
of recirculation of air in air driers or in Spooner 
heaters? Was there any prospect of automatic 
control of recirculation ? Moisture was got rid of 
by drawing in a certain amount of fresh dry air all 
the time ; was there any possibility of a mechanical 
method there ? With regard to calendar bearings, 
and particularly calendar bearings of frictional 
calendars under heavy weighting, were there any 
new developments in types of bearing and/or 
methods of lubrication ? 

Mr. Leslie N. Burt, referring to the author’s 
comparison between the mechanical removal of 
moisture and its removal by heat, asked how he 
arrived at the equivalent of 4,000 kWh, as against 
10 kWh, for the same quantity of moisture removed. 
Was that purely a theoretical calculation, or did 
it take into account the power in the machine ? 
The author stated that in processing 1,000 tons of 
cloth, 10,000 tons of water had to be removed. 
How many processes did the cloth go through to 
use up that quantity of water? The author, in 
comparing different systems of drying, gave in 
one column the moisture removed per foot of floor 
space and in another the moisture removed per fan 
horse-power; did that mean that the fan horse- 
power only was a measure of the efficiency of the 
machine, or did the author take into account, in 
calculating the horse-power, the heat that was 
put in? The question of how the moisture got 
out of the machine had been answered. Hot air 
going away could be replaced fairly easily by colder 
air coming in, but the machine must be arranged so 
that the moist air, which presumably would be hot 
and lighter, could get away. It would be interesting 
to know whether there was any automatic means 
for ensuring that too much cold air was not admitted, 
so spoiling the efficiency of the machine. 

Mr. Reynald had raised the question of calendar 
bearings. Some time ago, he had been asked to 
advise on a calendar with hydraulic pressure, and, in 
his ignorance, had made the bearings very amply 
large, but found that he had done the very thing 
that was not required. His bearings were so long 
that the deflection of the bowl increased and the 
bearings bellied out, so that they were bearing on 
about half the surface for which he designed them. 
To what pressure was it possible to go with calendar 
bearings, especially if the load was intermittent, 
given the temperature at which the author said the 
calendars would have to work? Another point 
in that connection was the use of plastics, which 
were used in rolling-mill bearings in the steel trade. 
If they would stand that pressure and temperature, 
possibly they would be quite efficient for the textile 
trade. In paper-mill practice, however, there seemed 
to be a tendency to employ roller bearings or double- 
row ball bearings, because it was possible to get a 
much shorter distance between the bearing centres. 
He thought that a roller bearing or a ball bearing 
would be an advantage. The poilution of the liquid 
could be overcome by casing the bearings. 

Dealing with air drying, the author said: ‘‘ The 
mechanism of moisture removal from porous bodies 
such as cloth is not yet fully understood. It is 
becoming clear, however, that the transfer of heat 
to the moisture is generally the ruling factor. If 
this can be done efficiently, the conditions for vapour 
escape and vapour absorption will be amply pro- 
vided.” He disagreed with that, because in this 


‘country, in particular, it was never possible to be 


quite sure what was the humidity of the air which 
was removing the moisture, and, unless this were 
definitely known, it was not possible to say how 


rate of passage of the cloth, kept the cloth out; much air had to be put in to remove a definite 


perfectly, and with a cloth which would stand its quantity of moisture. 


If an automatic regulator 


action it was perfect, but there were two weaknesses. | could be devised to overcome that trouble, it might 


With a rather soft, spongy cloth, the steel frictioned 
the cloth and caused sufficient damage to affect the 
dyeing behaviour; and, with a very impervious 
cloth, the scroll roller pushed the liquor to the side, 


be of considerable help to other industries as well 


as to the textile industry. 


Mr. D. A. Derrett Smith (Linen Institute Research 


Association), said that there were two machines, 
and there was a tendency to form a white patch in! very largely used in the linen-finishing industry, on 


which it would be of interest to have the comments of 
engineers. One was the Dundee variety of the 
hydraulic mangle : a three-bow!l machine with quit. 
long bowls, which, he understood, took an enormous 
amount of power. The cloth was beamed on to the 
middle bowl and then the upper and lower ones 
brought up against it under heavy pressure, and the 
beamed middle bowl was rotated against the others 
for a number of revolutions in one direction and they 
reversed. The cloth for which the machine was 
used was mainly crash towelling. The process py! 
a smooth, almost glassy, surface on the cloth whic!, 
had really nothing to recommend it from the utilit, 
point of view, because it made the cloth less read, 
to absorb water. The other machine was thic 
Lancashire beetle, which the author did not mention. 
but which was extensively used in the linen trade. 
It consisted of a row of wooden fallers which close 
up the cloth with a hammering motion. It was not 
possible to get the same sort of finish by calenda: 
pressure. The finish was used largely for linen tabi 
cloths, and a number of variations of it had been 
introduced. 

Mr. J. H. Fleming, as a former chemist, said that, 
in the near future, the textile fibres which would 
have to be handled would be very different from 
those which were being dlealt with at the present 
time. He therefore appealed for closer technical 
collaboration between mechanical engineers and 
those interested in the finishing of textiles. Until 
recent years, there had appeared to be closer colla 
boration, and perhaps more initiative, on the 
Continent than in this country. Latterly, British 
manufacturers, to some extent had mended their 
ways, and had perhaps followed the example of the 
Continental manufacturers. 

The author, in a preliminary reply, said that he 
would deal with the various questions in writing. 
There were two points, however, on which he would 
like to touch at once. One concerned the drying of 
cloth, and what happend to the air. An exhaust 
fan was usually provided at some point in the 
system, and the requisite amount of air was removed. 
By experience, the right amount of air to remove was 
known, and, at the temperature at which the air was 
exhausted, one worked to a relative humidity of 
17 per cent. The amount of fresh air could be 
adjusted quite accurately in accordance with that. 
although it was difficult to keep it right for every 
type of cloth and every type of moisture content. 
The control of the moisture content of the air was 
a difficult matter, particularly as the air was supplied 
at well above the boiling point of the moisture in the 
cloth, and the ordinary humidity methods of control 
were not applicable. Several speakers had asked 
what was going to be done about the new synthetic 
fibres. The engineer had to follow the finisher on 
that matter, and, when the finisher had made up his 
mind what he wanted to do, the engineer would not 
be far behind him. Engineers were very interested 
in the new fibres, however, and from what they 
could gather the chief requirement would be much 
more exact control, which would be more impor- 
tant than any particularly high rate of output ; 
while, for drying the new fibres, moisture control 
would be needed. Finishers had told him that a 
prime necessity in the drying of the new fibres was 
to know where one had got to in the moisture con- 
tent, and not to over-dry the material and then let 
it take up moisture again, but to dry it to exactly 
the right point. Work was being done on that 
problem. On the dyeing side, the new fibres were 
supposed to need light tensions, even tensions, and, 
if possible, constant speed, and that brought up the 
question of the constant-speed jigger. Two speakers 
had put forward the solution of driving by a driving 
roller. That method would admittedly give a 
constant speed, and it rolled cloth up very nicely. 
but it was not successful in unrolling it, and damaged 
cloth to some extent. 








ADHESIVES FOR Woop.—The third bulletin of the 
** Aero Research Technical Notes,” published by th« 
Director of Research and Development, Aero Research 
Limited, Duxford, Cambridge, deals with methods for 
counteracting cracking and “ crazing ’’ in urea formalde 
hyde-resin gap-filling glues for wood. Copies of the 
bulletin may be obtained on application to the Director 
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THE CALIBRATION OF THERMO- 
COUPLES OVER THE LIQUID-STEEL 
TEMPERATURE RANGE.* 


By C. R. Barpsr, B.Sc. 
(Concluded from page 188.) 


A REASONABLE degree of uniformity of temperature 
in the neighbourhood of the hot junction is desirable in 
the case of the gold- and palladium-point determina- 
tions. It can be shown that a temperature difference 
of 1 deg. C. between the ends of the palladium wire at 
the melting point will give rise to an error in the thermo- 
couple reading of + 25 microvolts or — 35 microvolts, 
according to whether the palladium/platinum-13 per 
cent.-rhodium or the palladium/platinum junction is at 
the higher temperature. In the case of such a violent 
gradient there would be no steady e.m.f. reading of the 
couple immediately before the break of the junction. 
The corresponding e.m.f. differences at the gold point 
are smaller, while at the platinum point they are non- 
existent. Although no special precautions were taken 
to ensure temperature uniformity in the furnaces 
employed, other than the use of a furnace tube having a 
high ratio of length to diameter, the steadiness of read- 
ing before rupture of the junction and the reproduci- 
bility of the results were taken to indicate that there 
were no serious errors on this account. Experiments, 
undertaken to throw further light on this point, sug- 
gested that it was unlikely that an error exceeding 

+ 10 microvolts had been introduced from this cause. 

The ratio of the electrical resistances at 100 deg. and 
0 deg. C. of the palladium wire used was found to be 
1-377, indicating a sufficiently high degree of purity.t 
The values obtained for this ratio for the platinum wires 
of couples C and 4 were 1-3916 and 1-3919, respectively. 
The Comité Consultatif de Thermométrie in 1939 recom- 
mended for adoption in the International Temperature 


Scale specifications that the ratio for the platinum used 


in resistance-thermometer bulbs and platinum/plati- 
num-rhodium thermocouples employed in realising the 
International Temperature Scale shal] have a minimum 
value of 1-391. 

Discussion of Results.—During the preliminary 
observations some of the couples gave lower values at 
the gold points after heating them to the platinum point 
than they did before. The platinum points in these 
cases were also unsatisfactory, no constant e.m.f. value 
being given, but the readings showing a steady rise 
during the fusion of the junction, which nevertheless 
was appreciably slower than that of the control couple. 
This seemed to indicate that these couples had become 
contaminated, their behaviour conforming to the sup- 
position that the degree of contamination became less 
as the distance from the hot junction increased ; thus, 
as the bead of platinum advanced up the alloy wire, a 
greater e.m.f. was given. The presence of this con- 
tamination could not be explained, and it was decided 
to reverse all the couples and recommence the observa- 
tions. The results showed a high reproducibility of 
reading at each point. The mean e.m.f. value of 
any one of the eight couples did not differ from the mean 
of all the couples by more than | deg. C. at any of the 
fixed points. The mean e.m.f. values of all 8 couples, 
in microvolts (for cold junctions, 0 deg. C.), at the 
melting point of gold was 4,358, at the melting point of 
palladium 18,192, and at the melting point of platinum, 
21,114. The mean values of the two makes of couple 
at the pailadium and platinum points differed only by 
the equivalent of 0-3 deg. C., but at the gold point the 
difference was about 1 deg. C. This seems to indicate 
a slight difference in the form of the e.m.f./temperature 
relation of the two products; the difference, however, 
is so small that the mean value of al] the couples may 
be used to draw up reference tables which may be 
employed with both makes of couple without introduc- 
ing a significant error. 

Table I, giving the mean e.m.f. of the thermocouples 
for every 10 deg. C. from 1,400 deg. to 1,770 deg. C., 
has been derived from the data just outlined in the 
manner explained below. As already stated, the rela- 
tion of temperature to e.m.f. of a thermocouple should 
strictly be derived by comparision with an optical 
pyrometer reproducing the International Temperature 
Seale. It is known that in the case of platinum thermo- 
couples, of a kind containing either 10 per cent. or 13 
per cent. of rhodium, this relation cannot be expressed 
in linear or parabolic form on the basis of observations 
at the three melting points of gold, palladium and 
platinum. When, however, the range is considerably 
shorter than from 1,063 to 1,773 deg. C., and the liighest 
accuracy is not demanded, a parabolic form no doubt 
suffices. The following procedure has been adopted in 


* Paper entitled ‘“‘ The Calibration of the Platinum/ 
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deducing such a form over the range from 1,400 deg. to 
1,770 deg. C.: for two of the three points required, the 
e.m.f. determinations at the palladium and platinum 
points are used. The gold-point observations are not 
directly employed, but by comparing them and the 
palladium-point observations with the interpolation 
curve used by the National Physical Laboratory for 
such couples for the range 1,063 deg. to 1,555 deg. C., 
an estimate is obtained of the e.m.f. value at 1,400 deg. 
C., which is then used as the required third point. 
Since the above-mentioned interpolation curve agreed 
with those adopted in other laboratories to within the 


TABLE I.—E.m.f./Temperature Calibration of Platinum/ 
13 per cent.-Rhodium-Plati Ther ples over 
the Range 1,400 deg. to 1,770 deg. C. with Cold Junce- 
tions at 0 deg. C. 

The e.m.f. values are given to the nearest 0-01 millivolt, 
but the absolute accuracy is not claimed to be better than 
+ 3 deg. C. up to 1,600 deg. C. and + 5 deg. C. above this 
temperature. 











Tempera- | 1,400 deg. | 1,500 deg. | 1,600 deg. | 1,700 deg. 
ture. Cc, Cc. Cc. Cc. 
Deg. C Millivolts. | Millivolts. | Millivolts. | Millivolts. 

0 16-00 17-43 18-81 20-16 
10 16-15 17-57 18-95 20-29 
20 16-29 17-71 19-08 20-42 
30 16-43 17-85 19-22 20-55 
40 16-58 17-98 19-35 20-68 
50 16-72 18-12 19-49 20-81 
60 16-86 18-26 19-62 20-94 
70 17-00 18-40 19-76 21-07 
80 17-14 18-54 19-89 
90 17-29 18-67 20-02 

















NoTe.—When compensating leads are used, care should be 
taken to ensure that the two junctions between the compensating 
leads and the thermocouple wires are at the same temperature, 
| and that this temperature does not exceed 100 deg. C. 





accuracy now aimed at, namely, + 3 deg. C., this pro- 
| cedure may be regarded as satisfactory. It yields the 
following equation for the e.m.f./temperature relation 
| from 1,400 deg. to 1,773 deg. C. : 
€ = — 7,966 + 19-820¢ — 0-0019280. 
From this equation the values in Table I have been 
computed. It is estimated that the accuracy of the 
calibration in terms of the International Temperature 
Scale is + 3 deg. C. up to 1,600 deg. C. and + 5 deg. C. 
beyond this temperature. The calibration of a par- 
ticular couple may be obtained by the determination of 
its e.m.f. at two points within the range, most con- 
veniently the melting points of palladium and platinum 
by the wire method, and plotting the curve of deviation 
from the reference table. 

The work described was carried out, on behalf of the 
Iron and Steel Institute, at the National Physical 
Laboratory, and the paper is published by permission 
of the Director. 





EXTRUSION BRASSES FROM 
FIRED CARTRIDGE CASES.* 
By Joun Rag, Jr. 

(Concluded from page 185.) 

Discussion of Results —From the results recorded, 
the primary fact emerges that antimony, introduced 
from the explosive charge in the cap of the cartridge 
case, is the element responsible for the impairment of 
physical properties noted. This fact has been con- 
firmed by obtaining similar results by the addition of 
antimony to melts consisting of virgin metals. Thus 
it is evident that mercury, the other element which has 
been suspected in the past, is not the cause. This 
element is also ruled out because of its low boiling 
point (339 deg. C.), since any traces that had not 
volatilised on firing the cartridge would be eliminated 
or considerably reduced in the muffling process. The 
detrimental influence of the small quantities of anti- 
mony thus introduced is practically confined to the 
impact values and to the bending and cold-riveting 
properties. The elongation and tensile strength are 
very little affected, except in the case of the 62:38 
brass, on which the effect of the antimony is greatest. 
On the other “ straight” brasses, the effect is shown 
to diminish with increasing beta content. The effect 
on the leaded brasses is similar, although the reduction 
in impact value is not so great in the higher-copper 
alloy as in the “ straight ’’ brass. Leaded brasses do 
not possess good impact or bending properties, and 
it is considered that the slight reduction in these talues 
caused by the use of a small percentage of cases is not 
of great practical importance ; a point worthy of note, 
however, is the erratic Izod impact values obtained 





* Paper entitled “‘ The Use of Fired Small-Arms Cart- 





13 per cent.-Rhodium-Platinum Thermocouples over the 
Liquid-Steel Temperature Range,” submitted to the | 
Iron and Steel Institute, London, for written discussion. 
Abridged. 

t See Proc. Roy. Soc., vol. 155, page 303 (1936, A.). | 





ridge Cases in the Production of Some Alpha-Beta 
Extrusion Brasses: Indications of the Effects on the 
Physical Properties of the Extruded Rods,’’ submitted to 


on these alloys. The effect on drawn leaded brass is 
similar to that on the “as extruded” rod, and it is 
thus concluded that, when cases have been used in the 
mixture, the rods can be safely drawn; also, that 
susceptibility to season-cracking is not increased. 

Naval brass is the only alloy of those investigated 
in which the effect of antimony is negligible. Previous 
investigators have shown that small percentages of 
antimony have no detrimental effect on gunmetals, 
R. T. Rolfe, in 1920, stating that the maximum amount 
of antimony permissible in Admiralty gun-metal is 
0-75 per cent., and H. B. Gardner and C. M. Saeger, in 
1939, that 0-10 per cent. to 0-25 per cent. has a negli- 
gible effect on 85: 5:5: 5 cast red brass. It is thought 
possible, therefore, that in the present instance the 
antimony is associated with the tin constituent which 
exists round the alpha grains in extruded naval brass, 
its harmful influence being thus inhibited. 

It is thought that sufficient information has been 
obtained to show the amount of antimony introduced 
into melts by the use of given percentages of fired 
cases, and to indicate the proportions of such cases 
which can safely be used in the alloys investigated. 
When deciding this, however, antimony introduced 
from other sources must not be ignored, nor must the 
effect of the “‘ building up” of antimony content in the 
alloy, in a works using a considerable proportion of its 
own process scrap. There are, of course, other sources 
of antimony contamination apart from fired cartridge 
cases, such as scrap or re-melted lead, which frequently 
contains antimony. Tests on leaded brass rods, ex- 
truded from billets in the production of which anti- 
monial lead scrap was used, were carried out. Micro- 
scopic examination failed to reveal the presence of an 
antimony constituent in any of the alloys. The elonga- 
tions clearly showed, however, that alloys with an anti- 
mony content above 0-02 percent.are practically useless. 

British specifications do not generally refer to or give 
limits for antimony as an impurity in alpha-beta brasses, 
but it is referred to in several American specifications, 
mainly for ingot metals, details of some of which are 
given below. A.S.T.M. Specification B 30-40 T— 
copper-base alloys in ingot form for sand castings— 
quotes: (i) 0-10 per cent. antimony maximum in 
60: 1: 1:38 copper-tin-lead-zine leaded yellow brass ; 
(ii) 0-05 per cent. antimony maximum in leaded high- 
strength yellow brass containing copper 56-62, tin 
0-5-1-0, lead 0-5-1-0, iron 0-75-1-5, aluminium 0-25- 
1-0, nickel 0-5 maximum, and manganese 0-10-0-50 
per cent.; and (iii) antimony 0-01 per cent. maximum 
in a similar alloy containing 0-5 per cent. tin maximum 
and 0-25 percent. lead maximum. A.S.T.M. Specifica- 
tion B 171-42 T—copper-alloy condenser-tube plates— 
has a footnote: ‘In Muntz metal, naval brass, and 
Admiralty metal, it shall be permissible to add arsenic 
or antimony or phosphorus up to 0-10 percent.” The 
composition of Muntz metal is given as copper 58-61, 
tin 0-25 maximum, lead 0-35-0-90, iron 0-15 maxi- 
mum, other impurities 0-10 per cent. maximum, 
remainder zinc; while the naval brass is the standard 
alloy containing copper 59-61, tin 0-5-1-0 per cent., 
remainder zinc; both are alpha-beta alloys. Test 
specimens must pass a 120-deg. cold bend test and 
give a minimum elongation of 35 per cent. on 2 in. 

Conelusions.—It has been shown that antimony is 
the deleterious element introduced into brasses by the 
use of fired cartridge cases and that approximately 
0-01 per cent. antimony is introduced by the use of 
60 per cent. of the cases. Results have shown that 
the use of fired cartridge cases should be avoided in 
“ straight ’’ copper-zinc-alpha-beta brasses, especially 
the 62 : 38 quality, as they have a definite embrittling 
effect, the resistance to shock and cold riveting being 
most affected. It is estimated that 10 per cent. to 20 
per cent. of cases can be used in leaded brasses with 
very slight impairment of properties, if no other anti- 
mony-bearing material is used in the mixture; and 
that at least 40 per cent. can be used in 62: 37:1 
naval brasses. Brass rod, conforming to B.S.I. Speci- 
fication No. 218, made with 30 per cent. of cases, 
has been tested with satisfactory results for the pro- 
duction of fuses, compression test results being equal 
to the average obtained on rods to this specification. 
The effect of antimony on cold-drawn 2-per cent. 
leaded brass has been shown to be similar to its 
effect on ‘‘as extruded” material. It has been 
indicated that the susceptibility of leaded brasses 
to season-cracking is not increased by the use of cart- 
ridge cases in the mixture. It has been shown that 
the elongation of leaded brass rods is very drastic- 
ally reduced by the presence of 0-02 per cent. to 0-10 
per cent. antimony, introduced by antimonial lead 
scrap. No detrimental effect of antimony has been 
noted on the hot-working properties of any of the alloys 
investigated. No difference in machinability has been 
observed between leaded brass rods made with and 
without the addition of cartridge cases to the mixture. 
The data given in this paper are published by per- 
mission of Messrs. McKechnie Brothers, Limited, 





the Institute of Metals for written discussion. Abridged. 
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THE SUNVIC AMBIENT TEMPERA- 
TURE RECORDER. AMBIENT TEMPERATURE RECORDER. 


Tue drum-type ambient temperature recorder shown 
in Figs. 1 to 3, herewith, has been developed by Messrs. 
Sunvie Controls, Limited, No. 1, Kingsway, London, 
W.C.2, to provide a recording instrument of such 
sensitivity that its response to changes in the sur 
rounding air or gas temperature approaches that of a 
mercury thermometer, while its construction ensures 
that friction of the pen pivot is eliminated and the pen 
pressure on the chart is reduced to a minimum. The 
drum can carry a chart suitable for either 24 hours or 
seven days. The drive consists of a synchronous 
electric motor wound to operate on alternating current 
of 200/250 volts. The chart can be ruled as required, 
but the standard scales are either from 10 deg. to 
110 deg. F., or 10 deg. to 45 deg. C. As will be 
evident from Fig. 1, the instrument is mounted on a 
square base carrying the drum-and its mechanism, 
these parts being housed in a cubical case having 
inspection windows and a carrying handle. The pen- 
actuating mechanism is carried on an arm projecting 
from, and adjustably attached to, the base. This 
arrangement permits the air or gas under examination 
to circulate freely round the pen-actuating parts, which 
are adequately protected against accidental blows by 
a strong wire screen. 

In the view given in Fig. 2, the cover has been 
removed in order to show clearly a part of the drum | 
and the whole of the pen-actuating mechanism. The 
changes of temperature to be recorded are translated 
into movement of the pen by employing the principle 
of the different expansibilities of diverse metals in an | 
ingenious and, as far as we are aware, novel manner. | 
The general principle, it. will be recalled, has already | 
been employed in Breguet’s ambient air thermometer, Fic. 1 
in which an indicating pointer is suspended, to lie in a| ‘ane 
horizontal plane over a circular graduated disc, from a 
vertical helix composed of two or more metals, with the 
most expansible metal inside. Any rise of temperature, 
by causing the inner strip to expand more than the 
outer one, results in an unwinding of the helix, with 
consequent rotation of the pointer relative to the 
dise. The temperature is indicated only and not 
recorded. In the Sunvie recorder, the bimetallic ele- 
ments consist of two flat strips set vertically and firmly 
attached at their bases to the foundation of the instru- 
ment. They have freedom of movement at their tops, 
changes of temperature causing the strips to bend over 
in one direction or the other. The strips are seen at 
the left-hand bottom corner of Fig. 2; the shadow 
virtually presents a side view of them. 

Each strip carries at its top a horizontal cross-bar, 
fitted with a clamp at each end, which grips metallic 
tapes as shown. The other ends of the tapes are 
partially coiled round and anchored to a roller, which 
forms the pivot of the pen arm. The tapes on the 
left-hand strip are attached to the body of the roller, 
while those on the right-hand strip are attached to | 
collars turned on the roller; the pivot does not pass 
through bearings of any kind, but is supported by the 
tapes. A fifth tape is coiled round, and has one end 
anchored to, the body of the roller, the other end 
being attached to a helical tension spring carried on a 
bracket on the instrument base and having a screw 
adjustment for regulating the tension, so keeping the 
tape system taut. 

The arrangement of the tapes is perhaps more clearly 
shown by the diagram of Fig. 3. The body of the | 
roller is indicated at a and the collars at 6. The tapes | 
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between the bimetallic strips and the roller are indicated a 
at c, and c,, the movement of the tapes being imagined | IG. 2. 

to take place through the distances d, and d,, respec- | --»i 

tively. The tape between the roller and the tension | Ra.3 a ratio sufficient to ensure a high degree of reading 
spring is shown at e and the pen arm is indicated at /. S- precision. 


The clamps on the cross-bars of the bimetallic strips 
are provided, as may be gathered from Fig. 2, in order 
to enable the lengths of the tapes held by them to be 
adjusted. The pen arm is formed with a short stiff 
lever carrying a knurled screw, which bears upon a 
| longer light lever riveted to the short lever and ter- 
|minating in’/the spoon and point of the pen. The 

pressure of the pen point on the chart can, therefore, 
| be precisely regulated. Moreover, the arm of the base 


This diagram makes clear the reason for the adoption 
of the collars on the pivot. A pull towards the left | 
by the tape c, tends to turn the pivot in a clockwise 
direction, as also does the pull of the spring on the | jdi 
tape e. The turning moment on the pivot is, therefore, | 
the sum of these two pulls multiplied by the radius r,.| | 
But the pull towards the right by the tape c, tends | | 
to turn the pivot in a counter-clockwise direction, | | | j 2 
though the pull of the tape e acts, as before, in the @eene) ; —— 
clockwise direction. Hence the turning moment of | to which the bimetallic strips are attached is provided 
the pivot is the pull of c, multiplied by the radius r,/ of the roller axis is shown clearly in Fig. 3 by the | With a means of adjustment, seen lying under the pen 
minus the pull of e multiplied by the radius r,; there-| gotted indication of the pen arm, f. The length of the | 2™™, so that it can be set in a position exactly parallel 

















fore, in order to provide a torque on the pivot of the | arm is indicated by the dimension /. The magnification | to the “fore and aft’ diameter of the drum. The 

same amount in both directions of rotation, the right- 1@ drum itself is accurately turned and mounted so 

hand pair of tapes must act on a larger radius. of the system depends on the ratio rT But d, |that it is exactly co-axial, with its driving spindle. 
d, + - : P . . 

Oe. The vertical shaft seen on the main base to the right 


Wher the bimetallic strips are subject to a ; 
change of temperature and bend towards the left |7 — "1 9, and d, =r, @—=x. Adding these equations, | of Fig. 2 is attached to a small bell-crank lever, by 
through the distances d, and d,, the roller not only 4, + dy = (72 — 74) 6, and, by substitution, eliminating which the pen can be lifted from the chart for changing 
rotates in a clockwise direction through the angle 8, | 9, d, and d,, it is clear that the magnification is — .* | or for terminating a record. Adjustable stops prevent 
but, at the same time, is displaced through a distance 7 ‘2 — "1 | overrun of the pen either upwards or downwards. The 
x, this displacement occurring since tape e is anchored | As @ numerical example, the length of the pen-arm /| free end of the bell-crank lever projects from a slot in 


anchorages of tapes c, and C2. The distance z 8 : _? o 50, | Fig. 1. The instrument is suitable for either industrial 
greatly exaggerated in the diagram. This new position | 


» iti j »trics ite > “] “) 5 ° o & *25 é “151i | i 
to the roller in a position diametrically opposite to the | may be taken as 5 in., r, as 0-25 in., and r, as 0-15 in. | the lower part of the drum cover, as will be clear from 


The magnification is then ——- —. 
25 5 > 
0-25 — 0-15 0-1 or laboratory use. 
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LUMSDEN PIPE-FLANGE GRINDING 
MACHINE. 


AN interesting example of « single-purpose machine 
tool is afforded by the pipe-flange grinding machine 
illustrated on this page. The machine is manufactured 
by Messrs. Lumsden Machine Company, Limited, 
Hawks-road, Gateshead-on-Tyne, and is distributed by 
Messrs. Alfred Herbert, Limited, Coventry. Before 
dealing with the construction of the tool, however, some 


explanation of the need for it should be given, since, as is | 


well known, pipe flanges hitherto have been generally 
finished by turning in a lathe. The machine has been 
designed primarily for dealing with the steam piping 
of ships, the flanges of this piping, more often than not, 
being situated in positions difficult of access. Failure 
of a joint, therefore, involves considerable trouble in 
re-making. It is commonly recognised that a metal- 
to-metal joint which not require any inter- 
mediate jointing material between the flanges is the 
most satisfactory and easily-assembled type, but with 
flanges turned in the normal manner the necessary 
close contact cannot be obtained without a filing and 
scraping operation. The Lumsden pipe-flange grind- 


does 


ing machine produces a steam-tight jointing surface in 


a fraction of the time required for hand scraping and, 
moreover, needs only semi-skilled labour. 

Referring to the illustration, it will be seen that the 
pipe under treatment is held, near the flange being 
ground, in a vice on the machine table. The particular 
pipe shown is relatively short and does not need other 
support than is afforded by the vice ; with a longer pipe 
the free end should be carried either by block and 
tackle, on trestles, or by some other means, in order to 
prevent vibration. Flanges up to 24 in. in diameter can 
be normally ground, but a slight alteration to the 
machine will enable the capacity to be increased to 30 in. 
in diameter. The grinding wheel, which is 16 in. in 
diameter by } in. wide at its periphery, is mounted on a 
spindle arranged radially in the faceplate. It can be dis- 
tinguished in the illustration as a light-coloured segmen- 
tal object projecting from the faceplate just above the 
vice. The wheel has three movements. In the first 


action; secondly, that axis rotates with the faceplate, 
the circular motion thus given to the wheel as a unit 
providing the necessary circumferential *‘ traverse ’’ over 
the flange; and, thirdly, the wheel is reciprocated | 
longitudinally in the direction of its axis in order to | 
cover the width of the flange. The cutting feed is | 
given by hand-actuated movement of the faceplate 
assembly as a whole in the direction of the faceplate 
axis. That axis, however, is not fixed, but is capable 
of being slightly swivelled in the horizontal plane so 
that the grinding wheel is not moved over the surface | 
of the flange in a plane at right angles to the axis of | 
the pipe, but follows a very flat conical path. 

This swivelling of the faceplate has an important 
effect on the formation of the flange face. A mating 
pair of metal-to-metal flanges, finished truly square 
with the pipe axis, may fail to make a good joint owing 
to the flanges bending slightly when bolted up, so that 





the outside edges take the load and form the seal and 
leakage may occur through the bolt holes. With the 
Lumsden grinding method, however, the slightly conical 
form of the faces results in the load being applied, and 
the actual joint formed, on an area lying inside the 
ring of bolts and immediately surrounding the bore of 
the pipe. The actual taper is very minute, and a 
straight-edge placed across the flange will show the 
centre to be higher than the outside periphery by 
only about 0-0005 in. per inch of width of the flange. 
Small as this amount is, it has proved effective, as 
hydraulic tests have shown that joints thus formed will 
withstand a pressure of 2,000 lb. per square inch with- 
out leakage. The degree of the taper is varied to suit 
the diameter of the flange by means of a micrometer 
adjustment for setting over the axis of the faceplate 
assembly. The faceplate is driven, through multiple 
\-ropes, by a two-speed motor, so that two rates of 
rotation are available. 

The grinding wheel is provided with a separate 
driving motor, the whole drive being enclosed. The 
axial reciprocating motion of the grinding wheel is 
effected by mounting this unit on a slide in the face- 
plate, the slide being traversed inwards and outwards 
by a variable-speed moter controlled by a small Ward- 
Leonard set. The reverse is effected by an automatic 
switch with adjustable stops and the rate of travel 
is variable between 2 in. and 15 in. per minute by 
means of a rheostat. Both the wheel motor and the 
| slide motor are supplied with current through slip rings 
| on the faceplate spindle. All the motors are controlled 
| by push-buttons mounted on the pedestal seen on the 
left in the illustration. The grinding is done dry, but 
| the electrical connections and wiring are entirely pro- 
| tected from dust, and a powerful fan prevents any 
sparks from reaching the operator. A hinged guard, 
| provided with a window of Triplex glass, is fitted 
}as a safety device. The table has a working surface 
of 24 in. by 45 in., and is formed with T-slots for 
| attachment of the vice. It has a vertical adjustment 
of 18 in., a cross-traverse of 12 in., and a swivelling 
movement of 10 deg. each way. All these motions are 


| 


: ‘ } actuated by handwheels and are, of course, provided 
place, it rotates on its own axis to give the grinding | 


for setting purposes only. This setting, and that of the 
faceplate assembly, are the operations taking the most 
time, as they must be carefully done; the actual 
grinding operation being a very short one. A typical 
floor-to-floor time for grinding the flanges of a pipe 
ranging from 12 in. to 15 in. in diameter is 30 minutes. 
The machine has numerous hand lubrication points 
and ball bearings are used where necessary. The floor 
space occupied is about 12 ft. by 9 ft., and the weight 
is about 8 tons. 





HomeE-Grown Pit Props.—Nearly 1,200,000 tons of 
pit props taken from Scottish forests have been forwarded 
to collieries in Great Britain by the London Midland and 
Scottish Railway during the last 12 months. This is 
stated to represent more than half the total tonnage 
imported from overseas during pre-war years. 





THE outstanding factors affecting business in South 
America are the increasing Government war-time 
contro] of commerce, prices, transport, etc., and the 
continued shortage of ocean-going vessels, consequent 
principally upon the diversion of North American 
shipping for war purposes. This shortage was the 
reason for the recent ruling of the United States Govern- 
ment that no new licences would be considered until 
March, 1943, for the exportation of merchandise to 
Argentina, Bolivia, Chile, Colombia, Ecuador, Peru and 
Venezuela. Although exception may be made in the 
case of machinery, etc., in cases of extreme necessity, 
there is no doubt that a very rigid contro] of North 
American exports to South America is being adopted 
for so far as can be seen ahead. Because of the large 
dollar balances on purely trading account which the 
Latin-American countries are accumulating in the 
United States, those countries have made but little 
use of the credit facilities granted by the official Export- 
Import Bank of Washington, which were intended for 
capital goods, such as railways, roads, transport, equip- 
ment, and industrial and agricultural machinery. 
Argentina, Uruguay, Peru and other important coun- 
tries have made practically no use of these credits, 
although Brazil has been the largest borrower, mainly 
for developing transport so as to assist in moving 
essential war-time products to North America. Indeed, 
the relations of the United States with Brazil are 
probably closer than with any other South American 
country, while Brazil appears to be obtaining preference 
as a destination of North American goods. 

A critical situation is developing in Argentina and 
Uruguay because of the prolonged drought, one of the 
most severe in history. There is an increasing loss of 
livestock, and the Argentine maize crop is virtually 
lost, which should mean a great reduction this year in 
the movement of maize on the railways from March 
onwards, with consequent loss of revenue. Because of 
the reduction in ships plying to and from Argentina, 
imports into that country continue to decline steadily, 
particularly in the case of heavy and bulky goods 
such as fuel—the shortage of which is becoming worse 
day by day—as well as iron and steel, tinplate, etc. 
Among the reasons which led the Province of Buenos 
Aires Waterworks Company to accept the Argentine 
Government’s recent offer to buy their property was 
the rapidly rising cost of operation, inflexible tariffs, 
and uncertainty concerning the future, as also the 
great additional capital outlay which would be neces- 
sary to cover the expansion of the towns supplied. As 
illustrating the effect of the world increase in prices, 
it may be mentioned that Argentina’s imports in the 
complete year 1942 of ‘‘ machinery and vehicles”? fell 
to 41,000 metric tons, from a total of 66,300 tons in 
1941, though the market value was only slightly lower 
at 95,000,000 pesos as against 108,000,000 pesos. 
Similarly, imports of fuel and lubricants fell to 
1,550,000 tons from 2,887,000 tons, but the total cost 
was 110,000,000 pesos as against 184,000,000 pesos. 
The Argentine State oilfields reported that the output 
in 1942 was 2,445,586 cub. m., which is 9-8 per cent. 
greater than in 1941; an increase which is regarded 
as being all the more gratifying in view of the present 
difficulty of obtaining machinery. A meeting of Gov- 
ernment representatives was held recently in Buenos 
Aires with the object of negotiating an agreement 
between the United States and Argentina whereby the 
latter country would supply oil products to neighbouring 
South American countries and the United States would, 
reciprocally, supply machinery urgently needed by the 
Argentine State oilfields. The first shipment of Bolivian 
oil recently arrived in Argentina. The Argentine 
Cabinet has adopted a programme of road and railway 
construction to serve the coal-mining area in the 
country. 

The Argentine Chamber of Mining, which is affiliated 
to the Argentine Chamber of Commerce, has been 
constituted at Buenos Aires to protect mining interests 
and the metallurgical industry in Argentina, and to 
further the establishment of a mining school for training 
mining experts. It is provided that the President and 
ten members of the committee of the new Chamber 
must be Argentine-born citizens; the other five 
members may be naturalised Argentines or foreigners. 
The Director of the Superior Technical College of the 
Ministry of War has informed a news agency that, in 
ten years’ time, Argentina should be able to supply 
her own needs of iron from the mines in Jujuy, Mendoza 
and Neuquen. In 1933, he stated, the Department of 
Military Factories started the first electric furnace in 
Barracas for the Argentine steel industry. Private 
companies had followed suit, and Argentina to-day 
produced 80,000 tons of steel by using old iron and 
iron imported from Spain and the United States. 

Widespread control over internal conditions in Brazil 
is now exercised by an official Co-ordinator of Economic 
Mobilisation. This Minister recently visited the United 
States and, on his return, referred not only to the great 





help which was being given by Washington to develop 
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the Amazon rubber-producing zones on a permanent 
basis, but also to the possibilities of aluminium produc- 
tion in Brazil owing to the high metallic content of 
Brazilian bauxite. He referred also to the possibilities 
of oil production in the State of Bahia, for which plant 
was being sent from the United States. Some 3,000 
tons of steel rails and 25 freight cars have already 
arrived from the United States in connection with the 
development scheme for the Itabira [ron Mines. Under 
the contract granted to United States engineering 
interests for construction work at the port of Victoria 


and on the railway linking that port with the Itabira | 
mines, monthly deliveries of iron ore should increase | 
from 40,000 tons in July, 1943, to 125,000 tons in July, | 


1944. The Co-ordinator of Economic Mobilisation has 
stated that the new national steel plant at Volta 


permit the construction of ships. The Minister added 
that, at present, Brazil was producing 500,000 tons of 
steel, but not steel plates, and he believed that the 


would be able, within five or six years, to supply all | 
the steel required by Brazilian heavy industries and at | 
least 50 per cent. of the country’s entire steel require- 
ments. A recent Brazilian decree authorises the 
Government-owned Central of Brazil Railway and | 
various other public transport bodies to requisition any 

material they may require during the present emer- 

gency, subject to reasonable compensation. The | 
Director of the Central of Brazil Railway has stated | 
that, as a result of his visit to the United States, | 
arrangements have been made to ensure a regular | 
supply of fuel for the railway during 1943 so as to allow 
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London, S.E.21; Donald 
Walter Fletcher Cooper, Gloucester ; 
Evans, Rhondda; William John Evans, Cardiff; 
Wilfrid David D. Fenton. B.Sc., Ilkeston; George 
Henry Fowler, London, 8.E.1 ; Reginald Henry Friend, 
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workshops. The chief object of the visit was to obtain 
the rails necessary to complete the North-South link 
between the Central of Brazil Railway and the East 
Brazil Railway, which is of great strategic, political 
and economic importance. Negotiations have also been 
started for continuing electrification of the railway 
under a project drawn up by the General Electric 
Company. Brazil's budget for 1943 allows for Govern- 
ment expenditure on transport and public works of 
900 million cruzeiros (over 10,000,000I. sterling), about 
the same figure as in 1942. 

Peru has authorised a further issue of 25,000,000 
soles of internal bonds for highway construction, irri- 
gation and other public works, following upon similar | 
large issues for like purposes over the last few years. 
A three-year reciprocal trade agreement has been 
signed between the United States and Mexico, embody- 
ing many mutual commercial concessions. United 
States quota restrictions on the import of Mexican oil 
are cancelled, and existing tariffs are reduced on| 
numerous agricultural, mineral and industrial products. | 
Conversely, Mexico grants tariff concessions on goods | 
which represented about 30 per cent. of the total 
imports from the United States during 1939, including 
automobiles, trucks, ‘buses and parts, elevators and 
other electrical equipment, machinery and appliances 
of various kinds, etc. 

The Chilean Minister of Economy has announced 
that two contracts had recently been signed with the 
United States. One is for the purchase of a complete | 
plant for the manufacture of copper cable and electric | 
wire of all dimensions, together with the necessary | 
machinery for insulating the wire with rubber and | 
cotton. The installation, which is to cost 12,000,000 | 
pesos, will be of sufficient capacity to satisfy the | 
country’s needs, and to permit the export of these | 
goods to other South American countries. The second | 
contract was for the acquisition of a plant for the | 
manufacture of steel sheet and plate of all thicknesses, | 
including those required in the construction of ships | 
and railway wagons. This plant, with a capacity of 
30,000 tons per annum, would make it possible for new | 
industries to be established in Chile, and would further | 
develop others already in existence. With reference to | 
widespread schemes for developing Chile’s hydro- 
electric energy, it is now announced that the Corpora- 
tion of Development has agreed to allocate the sum 
of 900,000,000 pesos for the construction of a hydro- 
electric plant on the River Rapel. This will be the 
largest installation of its type ever constructed in 
South America. The electricity generated will provide 
for all requirements of the central zone of the country, 
and will serve also for the electrification of the railways 
in the South. | 





| 
| 
| 
| 











LECTURE ON FUTURE OF FARMING IN FRANCE.—The 
next meeting of the Union des Ingénieurs et Techniciens | 
de la France Combattante will be held at the Institution | 
of Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, 8.W.1, at 5 p.m., Thursday, March 
Mr. André Philip will preside and Lieutenant R. Drilhon | 
will deliver a lecture (in French) on ‘“‘ The Future of 
Farming in France.’’ British and Allied engineers and 
technicians are cordially invited to attend and to take | 
part in the discussion, either in French or in English. 


on 25. 








Queensferry, N.B.; James Wright Macfarlane, Ph.D., 
Glasgow; Abraham Makower, St. Albans; Albert 
Gustav Meier, Richmond; Adin More, B.Se., Wick ; 
Frederick John Newman, Epsom; Major Francis 
Royston Peathey-Jones, B.Sc. (Eng.), R.E.M.E., 
Aldershot ; Kennth Daniel Phillips, B.Sc., Stafford ; 
Herbert William F. Richardson, Bath; William 
Nicholas Stafford-Gaffney, B.Sc., Bath; Lt.-Col. John 
Roy Sutcliffe, Royal Signals, M.E.F.; Ian Thomas L. 
Whipp, Rochdale; Frank Ernest Wright, Bradford ; 
Lt.-Col. Robert Gifford Yolland, B.A., Bideford. 


INSTITUTE OF MARINE ENGINEERS. 
Member.—Alfred Cole, Wanstead Park; Gilbert 
Filshie, Liverpool; Ronald Kendrick, Sheffield; John 
McMillan, Stansted, Essex; William Strong, Liver- 
pool; John Watson, Andrew Wilson, 
Birmingham. 
Associate Member.—Ronald Dickinson, Preston. 


Bearsden ; 


INSTITUTION OF STRUCTURAL ENGINEERS. 
Member.—George Kilner, Birmingham; Frank Paul 


| Macrae, Rutherglen; Donald Ross, Ebbw Vale ; Alfred 


Bernard Woolley, Dudley. 
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PERSONAL. ; 
MAGINNESS has 
Engineering and 

Broadway House, 


MR. 
President 
National 


s, been appointed 
Allied Employers, 


Tothill-street 


GREVILLE 
of the 
Federation, 


. 4 S.W.1, i scessi Mr. GEORGE Bal. 
Thomas Richard | 402402. 5.W.1, in succession to M i BAILEY 


who has been President of the Federation for the past 
three years. “Mr. Maginness is chairman of Associated 
British Machine Tool Makers, Limited, and President of 
the Machine Tool Trades Association. 

Mr. A. M. STEPHEN, chairman of Messrs. Alexander 
Stephen and Sons, Limited, shipbuilders, Glasgow, has 
been elected a director of the London Midland and 
Seattish Railway. 

Dr. L. H. Lamprrr, M.1.Chem.E., F.1LC., who 
served on the Council of the Society of Chemical Industry 
for many years, has been its honorary foreign secretary, 
and is now its honorary treasurer, is to receive the 
Society’s Medal. This is awarded to eminent chemist~ 
who have rendered conspicuous service to the Society. 

Mr. J. Ramsay Gessie, O.B.E., B.Sec., A.R.T.C. 
M.I.N.A., President of the North-East Coast Institution 
of Engineers and Shipbuilders, has been elected a Fellow 
of the Institution. 

Messrs. BrivisH INSULATED CABLES, 
announce that Mr. O. W. MINSHULL, B.Sec., 
M.Inst.W., formerly manager, Birmingham Office ; 
Cc. H. Hampson, formerly joint sales manager ; 
Mr. A. H. Layue, formerly sales representative in New 
eastle-upon-Tyne, have been appointed assistant hom: 
sales managers at the head office, Prescot, as from March | 
Mr. A. R. Lerrn, A.M.1.E.E., has been appointed acting 
manager, Birmingham office, in succession to Mr. Min 


has 


LIMITED 
M.1L.E.E 
Mr 


and 


shull. Mr. F. W. Leake, A.M.L.E.E., manager, Man 
chester office, has been transferred to the estimating 
department at head office and has been succeeded at 


Manchester by Mr. J. ANDERSON, M.Inst.C.E., who was 
manager in South Africa. 

Mr. E. P. Paxman, M.A., M.1.Mech.E., M.1.Mar.E., 
has been appointed a director of Messrs. Ruston and 
Hornsby, Limited. Mr. Paxman is the managing director 
of Messrs. Davey, Paxman and Company, Limited, which 
firm became a subsidiary company of Messrs. Ruston and 
Hornsby early in 1940. 

Sir WILLIAM CHAMBERLAIN, Regional Transport 
Commissioner, is to be chairman of a committee appointed 
by the Minister of War Transport to consider the transport 
facilities, accommodation, and layout of the Merseysid« 
port area on both sides of the river. The members of 
the committee include Mr. R. HowELL Davies, Divisional 
Road Engineer, Mr. H. Hamer, Liverpool City Engineer 
and Surveyor, and the Borough Engineers of Bootle 
Birkenhead, and Wallasey. 

Mr. Lesum C. Gamaoce, M.C., M.A., F.C.LS., 
chairman and joint managing director of The Genera! 
Electric Company, Limited, Magnet House, Kingsway 
London, W.C.2, has been elected President of the Insti 


Vict 


Associate Member to Member.—Stewart Walter Cox, | tute of Export, for 1943, in succession to Sm PaTRICK 


John Mason, London. 
Member.—Edward William 


Gerrards Cross, Bucks. ; 
Graduate to Associate 


Ratcliffe, Blackpool. 





BOOKS RECEIVED. 


The Institute of Welding. 
Training Syllabus for Shipyard 
The Institute of Welding, 2, 
gardens, Westminster, 8.W.1. [Price 1s. 6d.] 

Scottish Sands and Grarels. By Dr. J. G. C. ANDERSON. 
Trevillett, Tintagel, Cornwall : 

Journal, Limited. [Price 5s.) 


Welding Research Council. 
Welders. London: 


Power Transmission Trade Names Index and Directory, 11 


1943. Fifth edition. 


The Quarry Managers’ 


Buckingham Palace-| January 10 to February 6 





} 


HANNON, M.P. Mr. G. T. MACEWAN, formerly export 
manager to Messrs. Guthrie and Company, Limited, has 
been elected chairman, and Mr. T. Boyp Boyp, a director 
of Messrs. Gerhard and Hey, Limited, vice-chairman of 
the Council. 








AFRICAN RatLways.—The gross earnings of 
African Railways and Harbours from 
amounted to 3,377,5491., 
compared with 3,242,6211. in the corresponding period of 
1942. 


SOUTH 
the South 


CONFERENCE ON X-Ray ANALYsI8s.—The Institute of 


*hysics is arranging a second conference on X-ray 


London: Trade and Technical | analysis in industry to take place in Cambridge on 


Press (Power Transmission), Limited, 65-66, Chancery- | Friday and Saturday, April 9 and 10. The conference 


lane, W.C.2. [Price 3s.] 

Electrical Technology for Telecommunications. By W. H. 
Date. London: Longmans, Green and Company, 
Limited, 43, Albert-drive, Wandsworth, S.W.19. 
[Price 5s. net.) 

Automatic. Protection of A.C. Circuits. By G. W. Strus- 
BINGS. Third edition, revised. London: Chapman 
and Hall, Limited. [Price 18s. net.) 

‘The Motor Boat and Yachting”’ Manual. A Practical 
Handbook Devoted to Yachts and Motor Boats; also to 
Commercial and Naral Motor Craft. Thirteenth edi- 
tion. Published for Temple Press, Limited. London: 
The English Universities Press, Limited, Little Paul’s 
House, Warwick-square, E.C.4. [Price 7s. 6d. net.] 

The Mechanical Working of Steel. By Dr. EpwIn 
GREGORY and Eric N. Simons. London: Sir Isaac 
Pitman and Sons, Limited. [Price 10s. 6d. net.) 

The Mechanical Handling Yearbook and Manual, 1943. 
Editor: Henry Pynecar. London: Paul Elek 
(Publishers), Limited, Africa House, Kingsway, W.C.2. 
[Price 308. net.) 

Worked Examples in Physics. By Dr. L. J. FREEMAN. 
London: Hutchinson’s Scientific and Technical Publi- 
cations, 34, Paternoster-row, E.C.4. [Price 6s. net.] 














| 





will be opened at 2.15 p.m. on the first day by the Presi- 
dent, Professor Sir Lawrence Bragg, and, at 2.30 p.m., 
a discussion on the “‘ Quantitative Treatment of Powder 
Photographs,” to be introduced by Drs. A. J. Bradley, 
G. W. Brindley, and J. M. Robertson, will take place. 
The conference will adjourn at 4.30 p.m., and, at 8.30 p.m. 
a lecture on “‘ Future Developments in X-Ray Crystallo- 
graphy ” will be delivered by Professor J. D. Bernal. 
The proceedings on the second day will open at 10 a.m., 
when there will be a discussion on *“* The Fine Structure 
of X-Ray Diffraction,” to be opened by Drs. A. H. Jay, 
K. Lonsdale and H. Lipsom. At 12.30 p.m., Dr. A. J.C. 
Wilson will give a report on the progress made in the 
preparation of the X-ray analysis index. The conference 
will adjourn at 1 p.m., and, at 2.30 p.m., Drs. F. W. 
Jones and A. J. C. Wilson will open a discussion on 
** Line Broadening.”” The conference will end at 4.30 p.m. 
An exhibition of photographs, films and small apparatus 
cognate to the subject of the conference is being arranged, 
and this will remain open until 6.30 p.m. on both days. 
The conference is open to all interested without charge 
and further particulars may be obtained from the Secre- 
tary of the Institute of Physics, The University, Reading, 
Berkshire. 
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NOTES FROM THE SOUTH-WEST. 

CARDIFF, Wednesday. 
The Welsh Coal Trade.—Complaints regarding the 
delay on the part of the Government in introducing 
legislation to increase compensation payments have been 
made during the past week by the Executive Council 
of the South Wales Miners’ Federation. For some time 
past the Federation has been pressing for an increase in 
payment to those workers who have been injured in the 
industry or to the relatives of those who have been killed 
in the mines. It has been pointed out that the shortage 





| 
| production, particularly of boiler plates, ship plates and 
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NOTES FROM THE NORTH. 


. GLasGow, Wednesday. 


Scottish Steel Trade.—-As would be expected there is 
still intense activity in the Scottish steel trade. Until 


there is a more general production of the new standardised 


sizes of plates, no improvement in the position, in this 
branch is anticipated. The demand somewhat exceeds 


plate for armaments purposes. A large proportion of the 
orders on the books of sheet and tube makers are of pre- 


of pitwood supplies, together with the lack of spare parts | war origin. Supplies of tube strip and sheet bars have 


and the drive for increased production, have increased 


the risks run by the men who were entitled to increased | limited. 
compensation on account of the increased cost of living. | ¢xtent to rolling steel. 
| colour symbols. There is considerable difficulty in obtain- 


rhere has been no falling off in the demand on the Welsh 


been coming forward steadily, but they have been very 
Bar-iron works have changed over to a large 
Scrap is now to be marked by 


steam-coal market. during the past week, either from the | ing alloy materials, so that it is imperative that there 


home or foreign sections. In view of the shortage of 
supplies, however, and the necessity for maintaining 
deliveries to the war industries and the public-utility 
concerns, Only a very small amount of new business could 
be entertained for ordinary industrial consumers. Order 
hooks were usually well filled forward and the tone, in 
consequence, was very firm. There was a steady inquiry 


| shall be no loss through faulty classification. 








The pro- 
duction of special steels is greatly assisted by the use of 
alloy steels from scrap and such steels as nickel, molyb- 
denum and chromium are sorted out and used for this 
purpose. There has been no alteration in prices, which 


|}are as follows :—Boiler plates, 171. 12s. 6d. per ton: 
| ship plates, 161. 3s. per ton; sections 151. 8s. per ton; 


for the best large sorts which, however, were well stemmed | medium plates, } in. and thicker, rolled in sheet mills, 


forward. A very firm tone ruled for the sized kinds, 
which were difficult to stem for delivery over some 
months. The bituminous smalls remained strong and 


were almost entirely unobtainable for delivery over al 


long period. Best dry steam smalls were active but the 
nferiors were plentiful to meet a slow demand. 





NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. 

Iron and Steel.—-Steelmakers continue to operate at 
full capacity, ample supplies of most qualities being 
ivailable to meet the urgent needs of the finished sections. 
rhe flow of raw materials is steadily maintained, and the 
<upply of ferro-alloys is equal to the heavy current 
demand, prices being unchanged. Shipments of ore 
from 
low-phosphorus and medium-phosphorus iron, and will 
strengthen the position of steel producers. There is no 
shortage of iron and steel scrap for essential needs. 
Carbon steels are moving freely to electric-furnace plants, 
ind there is a strong call for short, heavy scrap for the 
steel foundries. Sheffield shows up very well regarding 
the collection of iron gates and railings, the tonnage 
recovered locally being greater than that of any other 
Yorkshire city. So far, Yorkshire has provided nearly 
10 per cent. of the whole national tonnage. Engineering 
and allied foundries are turning out a large quantity of 
material for the Services, and forges and rolling mills 
are heavily committed. Re-rollers have occasionally to 
«raw on reserves to supplement current supplies. More 
orders have been received from the transport, mining, 
and electrical industries. Sheffield Corporation have 
-anctioned contracts for motor-bus chassis, and bodies, 
power-operated hydraulic tipping gear, ironmongery, and 
hardware. Sheffield manufacturers will be affected by 
the new control of hand-tools production. It is felt that 
the general effect will be standardisation for the period 
of the war, and the elimination of all unnecessary types 
and sizes, so that only such hand tools as are essential 
both for the Service demands and for the maintenance of 
vital needs are produced. More reconditioned plant and 
machinery is on offer, including boilers, grinding machines, 
concrete mixers, and cranes. Agricultural engineers and 
makers of farm implements and tools are complaining 
that the quantity of steel allocated to them is inadequate. 

South Yorkshire Coal Trade.—The distribution of 
house coal continues smoothly, there being few com- 
plaints regarding either the tonnage leaving the pits or 
the discharge of retail orders. Transport arrangements 
are working well. In industrial fuel, there is no diminu- 
tion in demand, nor any prospect thereof. Supplies of 
best hards and washed steams are fully taken up on 
priority account. Public utilities are supplementing the 
deliveries of washed doubles and singles with fairly 
liberal supplies of outcrop coal. Coke is in strong demand 
on industrial account, but qualities suitable for household 
use are more plentiful. 





WarR DAMAGE AcT: BUSINESS SCHEME PREMIUM.— 
he Board of Trade announced in September, 1942, that, 
with the approval of the Treasury, it had been decided 
that the premium payable under the busifiés’ scheme of 
the War Damage Act, for the twelve months ending 
September 30, 1943, would not exceed 11. per cent. 
For the period of six months to March 31, 1943, the rate 
of premium was fixed at 10s. per cent. Having regard 
to present conditions and to the amount already paid 
by way of premium, the Board, with the approval of the 
Treasury, have decided to fix the rate of premium for 
the whole of the year to September 30, 1943 at 15s. per 





North Africa will ease the scarcity of hematite, | 








cent. ; hence the premium to be paid for the six months, 
April 1 to September 30, 1943, will be 5s. per cent. 





211. 
221. 


black-steel sheets, No. 24 gauge. 
and galvanised corrugated sheets, 


158. 
15s. 


per ton; 
per ton; 


| No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery, 


Malleable-Iron Trade.—As previously mentioned the 


| bar-iron trade to a large extent has changed over to 


rolling steel. Market quotations show no change and 
are as follows :—Crown bars, 151. 12s. 6d. per ton; 
No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars 131. 17s. 6d. 
per ton; and re-rolled steel bars, 17/. 15s. per ton all for 
home delivery. 

Scottish Pig-Iron Trade.—Raw materials are in good 
supply, so that makers are able to meet demands for 
hematite, basic iron and foundry irons satisfactorily. 
Prices are as follows :—Hematite, 61. 18s. 6d. per ton; 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel- 
works ; foundry iron No. 1, 6l. 5s. 6d. per ton; and 
No. 3, 61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—There are few features of moment 
in the iron and allied trades. The situation, on the 
whole, is satisfactory, though pressure for certain com- 
modities is straining the sources of supply and necessi- 
tates the use of imported material to a moderate extent. 
The demand for material for the war industries is likely 
to increase during the coming delivery allocation period, 
and full activity of all producing plants during the 
second quarter of the year is certain. Native raw 
material remains plentiful and difficulties regarding the 
import of overseas commodities are being overcome. 
Pig-iron consumers are able to obtain sufficient supplies 
for their requirements, though at times they are obliged 
to accept qualities other than those specified. 


Cleveland Iron Trade.—The make of Cleveland foundry 
iron is still intermittent and small, but the supply of 
Midland brands. is satisfactory and North-East Coast 
founders are not inconvenienced by the very limited 
tonnage of local qualities available. 


Basic Iron.—The production of basic iron is exclusively 
reserved for the heavy requirements of the makers’ 
own consuming departments, and any occasional small 
surplus output is added to stock. 


Hematite.—An early increase in the limited make of 
hematite and all grades of low-phosphorus iron is 
anticipated, but this cannot be effected until the promised 
imports of high-grade overseas ores come to hand. In 
the meantime, the strict rationing of the available 
tonnage is necessary. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel plants are very actively engaged. 
The delivery of steel semies has increased slightly, but 
is not yet equal to the demand. The re-rollers are 
calling for maximum supplies, though by the fairly free 
use of substitutes they are able to keep the mills operating 
at full capacity. The large output of both carbon and 
special steels is readily taken up as it becomes available. 
Production of the latter has been increased still further 
and is now at almost the peak level. The make of ship 
and other plates, sheets, light and medium structural 
sections, and small steel bars, has also been increased. 
There is no reduction in the demand for colliery equip- 
ment and miscellaneous steel for railway maintenance 
work. 





Scrap.—Supplies of iron and steel scrap are sufficient 
to meet current needs, but the full maintenance, of 
deliveries is essential for the heavy consumption, and 
it is emphasised that efforts to collect the necessary 
tonnage must be maintained. 








NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.—Metropolitan Graduate 
and Student Society: Saturday, March 13, 2.15 p.m., 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. ‘‘ Conditions of Service in the 
Goods Road Transport Industry,”’ by Mr. C. F. King. 

INSTITUTION OF CIVIL ENGINEERS.—Southern Associa- 
tion: Saturday, March 13, 2.30 p.m., Court Royal Hotel, 
Northlands-road, Southampton. ‘‘ Heavily Protected 

Yontrol Centres,”’ by Mr. D. R. Williamson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Centre: Saturday, March 13, 2.30 p.m., Great 
Northern Hotel, Wellington-street, Leeds. ** Bus-bar 
Protection : A Critical Review of Methods and Practice,”’ 
by Messrs. M. Kaufmann and W. Szwander. North- 
Western Students’ Section : Saturday, March 13, 2.30 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘‘ Electrical 
Equipment in Aircraft,””’ by Mr. L. A. Crumblehulme. 
London Students’ Section: Monday, March 15, 7 p.m.., 
Savoy-place, Victoria-embankment, W.C.2. ‘“‘ Notes on 
Thermal Power Station Performance,” by Messrs. M. N. 
Karaosman and G. T. Shears. Wireless Section: Tues- 
day, March 16, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Discussion on “‘ Factory Testing of Radio 
Equipment,” to be opened by Mr. F. L. Hogg. Measure- 
ments Section: Friday, March 19, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ Standardisation of Inte- 
grating Electricity Meters,” by Mr. C. W. Bridgen. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, March 14, 3 p.m., 12, 
Hobart-place, S.W.1. ‘“‘ Gearboxes and Gearless Trans- 
missions,’’ by Mr. T. H. Millward. 

Roya Socrety oF ARTs.—Monday, March 15, 1.45 
p.m., John Adam-street, W.C.2. Cantor Lecture 
I. “‘ The Modern Power Station. (i) The Boiler House,” 
by Mr. C. H. Sparks. Wednesday, March 17, 1.45 p.m. 
“The Future of Air Transport,” by Mr. W. P. Hildred. 

INSTITUTION OF MECHANICAL ENGINEERS.— Midland 
Graduates’ Section: Monday, March 15, 7 p.m., James 
Watt Memorial Institute, Birmingham. “ Plastics and 
Their Place in Industry,” by Mr. J. H. Jarman. Southern 
Branch: Tuesday, March 16, 6.30 p.m., The Hall, Royal 
Aircraft Establishment, Farnborough. ‘“‘ Enemy Aircraft 
Engines,” by Mr. R. R. Pattison. Midland Branch : 
Thursday, March 18, 5.30 p.m., James Watt Memorial 
Institute, Birmingham. ‘“‘ Welding of High-Tensile Alloy 
Steels,” by Mr. P. L. J. Leder. Institution: Friday, 
March 19, Storey’s-gate, St. James’s Park, S.W.1. 5 p.m., 
Benevolent Fund Annual Meeting. 5.30 p.m., General 
Meeting. ‘‘ The Position and Development of the Gas 
Engine,”’ by Mr. J. Jones. 

BRADFORD ENGINEERING SociETY.—Monday, March 
15, 7.15 p.m., Technical College, Bradford. ‘ Ball and 
Roller Bearings for Textile Machinery,”’ by Mr. C. 8. 
Clarke. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, March 
16, 5.30 p.m., 85, Minories, E.C.3. “‘ Crew Accommoda- 
tion in Merchant Ships,”’ by Mr. J. E. Church. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 16, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“Industry and Education,”’ by Dr. P. Dunsheath. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 16, 6.30 p.m., 198, West-street, Sheffield, 1. 
“* Macro and Micro Topography of Metallic Surfaces and 
Edges,”” by Mr. J. F. Kayser. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoT1aANp.—Tuesday, March 16, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ Gamma-Ray Examination of 
Metals,”” by Mr. C. Croxson. 

INSTITUTE OF Puysics.—London Branch : Wednesday- 
March 17, 2.30 p.m., Royal Institution, Albemarle-street, 
W.1. “High-Speed Kinematography,’”’ by Mr. E. D. 
Eyles. 

Society oF CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Wednesday, March 17, 5 p.m., 1, 
Grosvenor-place, 8.W.1. ‘‘ Frost Resistance of Concrete,” 
by Mr. A. R. Collins. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
March 18, 2.30 p.m., Geological Society’s Rooms, Burling- 
ton House, Piccadilly, W.1. ‘“‘ The Mining Industry and 
Income Taxation,” by Mr. S. J. Truscott. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Thursday, March 18, 7 p.m., College of Techno- 
logy, Manchester. “‘ What a Graduate Should Know,” 
by Mr. J. A. Hannay. 

INSTITUTE OF WELDING.—North-Eastern (Tyneside) 
Branch: Thursday, March 18, 7 p.m., Mining Institute, 
Newcastle-upon-Tyne. ‘ D.C. Welding Plant and Faci- 
lities Provided on the Tyne,”’ by Mr. J. Hogg. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 
19, 5.30 p.m., 39, Victorja-street, S.W.1. “‘ Air Treat- 
ment in Industry,”’ by Mr. M. R. Morton. 
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BORON AS A STEEL ALLOYING 
ELEMENT. 


ALTHOUGH boron has a high affinity for oxygen and 
should, therefore, constitute a satisfactory deoxidiser 
for steel and other metals, the element has hitherto 
attracted little attention, probably because early 
research workers employed what would now be con- 
sidered excessive amounts of boron, thus rendering 
the resultant steel hard and brittle. In an article 
which appeared in a recent issue of The Iron Age, Mr. 
T. W. Lippert states that recent work has shown that 
very small additions of boron, of the order of 0-002 per 
cent., promote depth-hardenability in steel, but that 
amounts in excess of 0-003 per cent. cause trouble in 
hot-working operations. The author adds that an 
addition of 0-002 per cent. of boron to a plain carbon | 
steel containing 0-75 per cent. of manganese and 
0-25 per cent. of silicon is equivalent to 0-35 per cent. 
of chromium, 0-25 per cent. of molybdenum or 1-5 per 
cent. of nickel, and that boron has an effect similar | 
to that of molybdenum, vanadium, nickel and copper, | 
in that it prevents ferrite separation on tempering, and | 
thus increases the toughness of the steel. A further | 
beneficial effect is that boron, like molybdenum, is 
thought to inhibit temper brittleness and that boron- | 
bearing fine-grain steels appear to machine slightly | 
better than fine-grain steels containing no boron. 

Quite obviously the addition of such very small | 
amounts of boron calls for a high degree of skill on the | 
part of the steel melter. As boron is very readily | 
oxidised, it must be added only to a completely de- | 
oxidised steel bath; alternatively it must be accom- | 
panied by sufficient strong deoxidisers to protect it | 
until it is dissolved in the molten steel. Among the alloys | 
used to introduce the boron into the steel is ferro- 
boron containing 10 per cent. to 20 per cent. of boron, | 
3 per cent. of silica and in some instances | per cent. | 
of aluminium. Proprietary alloys containing some | 
0-5 per cent. to 1-0 per cent. of boron, together with | 
10 per cent. to 20 per cent. of titanium and relatively | 
high percentages of silicon, aluminium and, in some | 
cases, zirconium and vanadium are also used. 
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THE NAVY ESTIMATES. 


Tue task of the First Lord of the Admiralty, in 
presenting the annual Navy Estimates, is seldom 
an easy one. In times of peace, he can be reason- 
ably sure that a large proportion of his hearers in 
the House of Commons will fail to appreciate fully 
the need for the expenditure that he advocates ; 
and, because the role of the Navy under peace 
conditions is not usually spectacular and its efficacy 
is then to be judged by the smallness of the apparent 
need for its existence rather than by any obvious 
display of force, he must fight hard for a bare 
minimum of funds for its maintenance. In time 
of war, on the other hand, although the financial 
way is smooth before him, considerations of security 


| prevent him from dilating upon the work that the 
| Navy is doing and the valuable returns that it 


shows as a national investment ; the most that he 
can do is to refer in general terms to its current 
preoccupations and trust that a reminder of past 
accomplishments may afford sufficient assurance 


| that any likely developments in the naval side of 


the war are being properly provided for. As a 


| purveyor of necessarily cautious surveys of this 
| kind, Mr. A. V. Alexander has shown himself to be 


possessed of considerable dialectical skill, and the 
manner in which, on March 3, he opened the debate, 
which was so suddenly and regrettably interrupted 
by the announcement of the death of the Speaker, 
was characteristically general in its terms. It con- 
tained but few figures, and those merely of the 
‘“‘round”’ variety; the First Lord did not even 
quote the totals of naval losses in the war, though 
these were given in the House of Lords on the 
following day by Lord Bruntisfield, the Parlia- 
mentary Secretary to the Admiralty. Neverthe- 
less, Mr. Alexander’s statement did convey a graphic 
and almost a satisfying account of the great work 
that the Navy has done and is doing in maintaining 
the sea ways in spite of the magnitude of the task 
and the manifold wiles of a crafty and unscrupulous 
enemy. 

The shipping situation and the war against the 
U-boats naturally received considerable attention 
from the First Lord, who gave an excellent summary 
of its progress during the past year. The U-boat 


threat had seemed to be under control, he said, 
when the entry of Japan into the war “ added at 
one stroke two great oceans to the area in which 





our shipping was menaced by submarine and air 
attack,’’ with the consequent diversion to more 
remote waters of some part of the escort forces 
intended for use in the Atlantic. Enemy sub- 
marines operating from the European seaboard 
attacked the United States coastal trade, where, 
in the first half of 1942, the losses of tonnage at 
times reached three quarters of the total. The 
introduction of the convoy system in that area 
brought a welcome diminution of sinkings; and, 
Mr. Alexander added, in this escort work, material 
help was given to the United States Navy by vessels 
of the Royal Navy and the Royal Canadian Navy, 
and by Coastal Command aircraft manned by crews 
experienced in submarine hunting. In addition, 
corvettes under construction on British account were 
earmarked at once for the United States Navy. 
When the American coast became an unprofitable 
hunting ground, Mr. Alexander continued, the U- 
boats concentrated first on the mid-Atlantic area, 
where the convoys were farthest from Allied air 
bases; and, secondly, they extended their attacks 
as widely as possible along the main shipping 
routes, making use of supply ships, both surface 
and submarine, to enable them to undertake long 
patrols. Raids have been made in this way on 
routes to the south of Freetown, round the Cape of 
Good Hope, in the approaches to the Mozambique 
Channel, and on the east coast of Brazil. Sundry 
submarine incursions into the Gulf of Aden are 
presumed to have,been made by the Japanese. In 
the Atlantic, however, valuable aid has been forth- 
coming from the Royal Canadian Navy, “‘ now 


| grown out of all recognition from its modest pre- 


war proportions,’ and four complete Canadian 
escort groups, and the Canadian corvettes of an 
American group, have been bringing over convoys 
during the past year, and have scored ‘* some notable 
successes *’ against the enemy submarines. This 
mention of ‘* escort groups ” was somewhat amplified 
later in the First Lord’s statement, when he men- 
tioned that the organisation of escort vessels into 
groups had proved beneficial. The group system, 
he added, was being further developed by the 
Western Approaches Command under the leader- 
ship of Admiral Sir Max Horton; and, during the 
three months from December 1, 1942, to Febru- 
ary 28, 1943, the tonnage losses had been “‘ much 
less’ than in the corresponding period a year 
before. It was probable that the output of U- 
boats still exceeded the number destroyed or put 
out of action ; but the gap was being reduced, and, 
during February, it was believed that the Allied 
forces had ‘‘ achieved the best results against U- 
boats yet experienced.” 

At a later point in his statement, Mr. Alexander 
referred particularly to the construction of escort 
vessels as a feature of the naval shipbuilding pro- 
gramme—which, he said, amounted to over 900 
warships of all kinds completed since the out- 
break of the war, in British and overseas ship- 
yards, including trawlers and minesweepers. In 
this connection, he gave one of the few figures 
cited in the statement—namely, that the fleet of 
corvettes, in spite of losses, now numbered “ well 
over 200.” He added that a new, faster, and 
heavier type of corvette, with heavier armament, 
was coming into service, and that, to distinguish 
this type from the earlier classes, the Admiralty had 
decided to re-introduce the term “frigate.” The 
methods adopted to accelerate the building of these 
vessels included that of pre-fabrication by structural 
engineering firms, which was being employed “on 
a considerable scale’’; a method, he disclosed, 
which had proved very successful in the building of 
the larger types of landing craft. ‘‘ Scores of cor- 
vettes,”” as well as fleet minesweepers, had been 
delivered from the shipyards of Canada. 

The reference to the construction of fleet mine- 
sweepers was preceded by some remarks on the use 
of mines which indicated the very extensive use that 
is being made of this weapon by both sides. So far 
as British minefields are concerned, this had been 
disclosed already by the numerous broadcast warn- 
ings of areas, some of them covering thousands of 
square miles, into which unescorted vessels proceed, 
in the Admiralty’s phrase, “‘ at their risk and peril ” ; 
but the extent of the enemy’s minelaying—much of 





it, presumably, by submarines, as in the last war—is 
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not usually announced by them. According to Mr. | 


Alexander, enemy mines * of every type and ingeni-| STANDARDISED OVERHEAD 
ous combination’ have been found not only in TRANSMISSION LINES. 


British coastal waters, but throughout the Mediter- 
ranean, in the Cape area, and off the coasts of India A PROPOSED standard design for light high-tension 


and Australia ; and the number destroyed, in swept | transmission lines operating at pressures up to 22 kV 
channels alone, was more than sufficient to have sunk | has been prepared by the Electrical Research 
the entire British mercantile marine twice over, | Association and is now being considered by a com- 
if each one had accounted for a ship. As regards mittee of the British Standards Institution. If it 
the effectiveness of the British mines, Mr. Alexander | js embodied in a specification it will represent an 
merely observed that *‘ in this we have been neither | example of the standardisation of design. It is stated 
idle nor unsuccessful."’ It was conservatively com- | in the Handbook of the Institution that its specifica- 
puted, he added, that the losses of German and | tions are “as far as possible, confined to questions 
Italian tonnage alone amounted to 5,000,000 tons, | of performance.” There is no reason to suppose 
with another 3,000,000 tons more or less severely | that this aim has been forgotten, but, neverthe- 
damaged. These figures excluded losses inflicted | less, a large proportion of the British Standard 
by the Russians. | Specifications are concerned with dimensions rather 

On the subject of the Fleet Air Arm and the types| than performance. Indeed, the earliest of all, 
of aircraft supplied for naval purposes, Mr. Alexander | dealing with rolled-steel sections, and inherited 
did not amplify to any extent the information given | from the original Engineering Standards Com- 
in earlier statements in the House, though he | mittee, is of this type. This question of dimensional 
emphasised that this force is steadily expanding in| and performance specifications was indirectly, but 
spite of the losses sustained. These comprised one | very definitely, brought up in a paper entitled 
new carrier and four old ones, in addition to two | “‘ Standardisation in Great Britain of Single-Circuit 
merchant ships which had been converted to this | Overhead Lines up to 33 kV,”” which was read by 
purpose. Aircraft carriers, he stated, have proved | Messrs. H. Willott Taylor and K. L. May before 
most valuable for convoy protection against sub- | the Transmission Section of the Institution of Elec- 


marines on both the Russian and the North African 


routes, and, in connection with the latter expedition, | 


the Navy had employed “the biggest force of air- 
craft carriers they had ever assembled for a single 
operation.” The delay in the provision of the 
Barracuda type of torpedo bomber had been due 
to two factors, namely, the circumstance that this 
design was based upon the use of an engine, the 
manufacture of which was discontinued in the 
interests of general aircraft production, and the 
decision to concentrate the available production 
facilities on the building of fighter aircraft, following 
the fall of France. Now, however, Mr. Alexander 
added, Barracudas were coming into service in 
increasing numbers, and other and newer types 
were being developed. 

The references to shipbuilding and repair work 
in the First Lord’s statement were of a very general 
character, but included the information that some 
34,000 repairs or refits of warships had been carried 
out, 80 per cent. by private firms. Conversions of 
merchant ships for special duties amounted to 
“ several thousands,” and 8,300 British and Allied 
merchant ships had been fitted with guns and 
various protective devices. During the past 12 
months, over 8,000 Oerlikon guns had been supplied 
and fitted, and a great deal of work had been done 
in fitting ships with special lifting appliances to 
deal with the tanks, aircraft, barges and landing 
craft which were being sent to all parts of the world. 
The output of mercantile tonnage from Canadian 
yards during 1942 amounted to 40 per cent. of the 
output of the British yards—a remarkable per- 
formance, as Mr. Alexander rightly stressed ; and 
the Governments of Australia and India had 
inaugurated schemes for the production of merchant 
ships in those countries. At home, the development 
of shipbuilding capacity was being accelerated and 
a large programme of re-equipment to cost some 
4,500,0001. was well under way. 

The summary of naval losses, presented by Lord 
Bruntisfield in the House of Lords on March 4 and 


trical Engineers on February 10. 

The authors supported the E.R.A. standard design 
| for high-tension lines, but suggested modifications 
| by which it could be made to cover larger sizes of 

conductor and voltages up to 33 kV. They also 
put forward proposals for a standard design for 
| low-tension lines and it is in connection with these 
|latter that the matter of dimensional versus per- 
formance specifications may be considered. The 
paper contained eighteen line drawings showing 
various arrangements of the cross-arm and insulator 
supports for a three-wire low-tension overhead line. 
| These, it was stated, represented but a few of the 
| multifarious designs now in use. Some employ 
straight cross-arms, others various arrangements of 
}angle-iron supports for the insulators, in V or 
|other formation. Further designs carry the in- 
sulators directly from the poles on iron brackets. 
With a view to eliminating these very varied 
arrangements, the authors propose a standard 
design in which a vertical disposition of the con- 
ductors is employed, the insulators being carried 
directly from wood poles. In cases in which local 
circumstances make it essential to employ steel or 
ferro-concrete poles, the insulators would be carried 
on a frame mounted on sub-insulators attached to 
the pole. 

The authors put forward good arguments in 
favour of the vertical disposition of the conductors, 
but the matter of present interest is that, from the 
point of view of “ performance,” there is probably 
little to choose between any of the eighteen designs 
illustrated and the authors’ arrangement. The 
proposed standardisation is essentially a dimen- 
sional one and its introduction could only be 
justified if it could be shown that it would reduce 
costs and facilitate maintenance. There is little 
| doubt that, assuming the correct design is adopted, 
| both of those ends would be achieved if a com- 
|mon design were universal. Manufacturers of 
| fittings would be able to concentrate on a greatly 
| reduced range of types, with consequent reduction 
|in the cost of production ; stocks carried could be 








amended, on March 9, to include losses to the end | reduced ; urgent replacement or repair would not 


of February, 1943, should be read in conjunction 
with the First Lord’s statement. It showed that, 
since the beginning of the war, the British naval 
forces have lost five capital ships, seven aircraft 
carriers, 25 cruisers, 14 armed merchant cruisers, 


98 destroyers, 18 corvettes, 48 submarines, one | 


| 


monitor, eight sloops, 23 minesweepers, 162 trawlers, 
14 drifters, one minelayer, three yachts, five gun- 
boats, and three cutters: a total of 435 ships. It 


be held up waiting for the manufacture of special 
material ;_and linesmen, having only one type of 
design to deal with, could be transferred from one 
|area to another without having to become familiar 
| with some new type of line arrangement. 

Many of these ends form part of the “ Aims and 
Objects ”’ of the British Standards Institution, which 
are to “ help to eliminate redundant qualities and 





| sizes, and enable manufacturers to provide stock 


is difficult to compare these figures with the total | during slack periods and purchasers to obtain their 


lost in the last war, owing to variations in the | requirements more rapidly.” 


nomenclature of certain categories; but, between 
August 4, 1914, and November 11, 1918, the Royal 
Navy lost 16 capital ships; 25 cruisers (including 
the blockships at Zeebrugge and Ostend); 78 tor- 
pedo boats, destroyers and flotilla leaders ; 54 sub- 
marines (including seven dest royed to avoid capture); 
five monitors ; and 17 armed merchant cruisers. 


While, in general 
terms, there is little doubt that these advantages 
would follow if a standard design were introduced, 
the matter would present difficulties in practice. 
As the authors point out, the standard would almost 
certainly differ from that which most users are 
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original lines and the other for the new standard 
lines. They suggest, however, that in practice this 
would not be found a serious problem. In this 
matter they speak with experience. They are con. 
nected with Edmundson’s Electricity Corporation, 
which, during the past ten years, has absorbed 
several large undertakings. As each company was 
brought into the sphere of operations, the trans 
mission arrangements in use were studied with a 
view to incorporating the good features of all in 
a common standard. As a result, a uniform design 
is now being employed over an area of approxi 
mately 15,000 sq. miles. Some of the changes 
necessary were not undertaken without misgiving, 
but before long the advantage of unified dealings with 
the Electricity Commissioners, the Post Office and 
the railway companies, became apparent. 

Assuming that the advantages of a standard de 
sign of low-tension line are generally admitted, there 
will naturally be much argument about the form 
it is to take. As already mentioned, the authors’ 
proposal embodies a vertical arrangement of the 
conductors. They point out that this provides a 
“clean-cut and unobtrusive” design well adapted 
to the built-up areas in which most low-voltag 
distributors are situated. It also provides facilities 
for ready progression from a two-wire to a five-wire 
arrangement, such as development in individual 
areas may necessitate. They suggest that an 8-in. 
spacing between the conductors is entirely satis 
factory even for spans of 180 ft. and has a neater 
appearance than the 12-in. spacing, which now is 
not uncommon. Although vertical disposition of 
the conductors may be seen in many installations, 
it is far from universal, and this feature of the 
proposed design ‘is likely to arouse discussion in 
general consideration of a standard design. 

In connection with some of the details of the 
proposed arrangements, there is little doubt that 
some approach to standardisation is overdue. 
This applies, for instance, to insulators. For strain 
and suspension insulators on high-tension lines, a 
standard 10-in. disc with ball-and-socket fittings is 
in practically universal use, the products of different 
manufacturers being interchangeable. For high- 
tension pin insulators there is, however, no standard, 
all sorts of shapes and sizes being in use. This 
seems a matter to which the Standards Institution 
might well give attention. It is suggested that six 
patterns would adequately cover the whole field. 
These would consist of two each for 11-kV, 22-kV 
and 33-kV lines, one of each pair being suitable for 
relatively clean atmospheres and the other for 
use in industrial areas or in districts such as Corn- 
wall, where the air carries much salt. Standardisation 
of this kind, although it is dimensional, would not 
in any way hamper individuality in the design of 
transmission lines. For their low-tension standard, 
the authors propose a bobbin-shaped insulator with 
a deep groove. They mount it horizontally on the 
pole in such a way that the full weight of the 
conductor comes on the porcelain and is not carried 
by the binding. They have ten years’ experience 
of more than a million insulators of this type 
mounted horizontally and have found them entirely 
satisfactory, even in bad atmospheres. 

A matter of interest and importance in connection 
with the possible standardisation of transmission 
lines in general has already been referred to inci- 
dentally. This concerns the relations between 
electricity suppliers and other authorities, such as 
the Post Office and the railway companies. Stan- 
dardisation might lead to uniformity of outlook. 
The authors point out that, for instance, some rail- 
way companies insist on duplicate conductors, 
bound together every 5 ft., for railway crossings. 
Others, on the contrary, consider that this is bad 
practice and specify single conductors. Again, 
some encourage the use of cradles under power lines 
as an alternative to laying their telegraph wires 
underground, while others are inclined to frown 
upon the use of such cradles. It is suggested that 
a joint committee representing railway companies 
and supply authorities might be appointed to 
consider these and cognate matters. The outcome 
of the work of such a committee might well be a 
movement in the direction of the standardisation 


employing and its introduction would involve | not only of railway-crossing arrangements, but of 
carrying two sets of emergency stock, one for the ' line lay-out in g€neral. 
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NOTES. 


War Economies iN ELecrricaL EQUIPMENT. 

PARTICULARS have now been issued of the control 
that has been established by the Directorate of 
Industrial Electrical Equipment, Ministry of Supply, 
over certain classes of electric motors, control 
year, etc., as part of a centralised scheme for pro- 
duction planning operated by the Controller-General 
of Machine Tools. The range of equipment for 
which the Director of Industrial Electrical Equip- 
ment is responsible comprises (a) rotating electrical 
machinery up to and including 1,000 kVA for alter- 
nating-current plant, 1,000 kW for direct-current 
plant, or 1,000 brake horse-power (alternating 
or direct current) ; (6) control equipment for such 
machinery ; (c) switchgear and fusegear for use on 
circuits up to and including 650 volts ; and (d) static 
condensers for power-factor correction. The Direc- 
tor will allocate demands and distribute the indus- 
trial load as may be necessary to ensure that 
the available productive capacity is used to the 
best advantage ; and he may also amend specifica- 
tions so as to employ scarce materials most pro- 


titably. In these matters, he is in touch with the 
manulacturers through the Electrical Advisory 
Panel. Manufacturers are not free to supply elec- 


trical equipment except for Government or other 
essential purposes. As part of the effort to make 
the best use of materials and to reduce the demand 
upon manufacturing resources, a War Emergency 
Specification (B.S. 1084-1942) has been issued by 
the British Standards Institution, covering alter- 
nators and direct-current generators intended to 
be driven by internal-combustion engines; this 
standardises temperature rises, overload capacity, 
voltage regulation, and efficiencies at levels which 
will give good performance while avoiding wasteful 
elaboration. Departures from this specification are 
only permitted under licence. A memorandum, 
entitled ‘Selection and Loading of Industrial 
Electric Motors and Control Gear,’ has been issued 
also to manufacturers, urging the need to use in 
every case the smallest motor that is capable of 
meeting the required conditions; preferably a 
standard ventilated four-pole squirrel-cage motor. 
Where supply authorities restrict the use of squirrel- 
cage motors, connected direct to the line, it is 
recommended that the restrictive regulations should 
be reviewed; in which case, presumably, the 
Directorate would be prepared to bring some official 
pressure to bear, should this be necessary. Another 
special memorandum has been issued to manu- 
facturers of machine tools, amplifying the general 
— of economy in the application of electric 
arives, 


THe Output or Coat. 


The statement on coal output for the four weeks 
ended February 20, issued by the Ministry of Fuel 
and Power, shows that the output of saleable coal 
during that period averaged 4,016,400 tons a week, 
as compared with 3,813,400 tons a week during the 
previous four weeks and 4,028,000 tons a week in 
the corresponding period in 1942. The total given 
does not include the production from outcrop 
workings, which averaged 30,400 tons a week, as 
against 26,200 tons a week during the previous four 
weeks. Three districts—namely, South Derbyshire, 
Leicestershire and Somerset—qualified for output 
bonuses, the first-named, with an output repre- 
senting 103-4 per cent. of the basic rate, receiving 
a bonus payment at the rate of 9d. a shift, and the 
other two districts, both of which recorded outputs 
of 106-5 per cent. of the standard figure, receiving 
a bonus of Is. 6d. a shift. These three districts were 
the only ones to qualify for bonus in the preceding 
four weeks. In all, approximately 16,400 miners 





participate in the bonuses. All of the other districts, 
with the exception of South Staffordshire and | 
Worcestershire (89-5 per cent.), showed outputs | 
ranging between 90 per cent. and 100 per cent. ot | 
the standard. It is understood that the general | 
position as regards coal output is that the full| 
requirements of the country will be met, thanks | 
in great measure to the economies achieved in its | 
use; but the total figures hardly seem to justify 
the institution of the bonus scheme. , | 





EUGINESEING 


MERSEYSIDE Docks. 


The Minister of War Transport has appointed a 
committee, under the chairmanship of Sir William 
Chamberlain, M.Inst.T., the Regional Transport 
Commissioner for the North-Western Region, to 
report on measures that may be considered desirable 
to facilitate the working, after the war, of the 
transport arrangements serving the docks on Mersey- 
side, the terms of reference are: ‘‘ To consider the 
transport facilities, accommodation and layout of 
the Merseyside port area on both sides of the river, 
and to submit proposals relating to post-war deve- 
lopment with a view to more expeditious and eco- 
nomic handling of goods and services in the docks 
and to the improvement of the access thereto.” In 
addition to Sir William Chamberlain, the members 
of the committee are: Mr. R. Howell Davies, 
D.S.O., M.Inst.C.E., divisional road engineer, 
Ministry of War Transport; Mr. R. J. Hodges, 
general manager and secretary of the Mersey Docks 
and Harbour Board; Mr. Ashton Davies, repre- 
senting the Railway Executive Committee ; Mr. H. 
Hamer, M.Inst.C.E., city engineer, Liverpool; Mr. 
W. A. Harrison, M.Eng. (Liverpool), M.Inst.C.E., 
borough engineer, Bootle; Mr. B. Robinson, 
borough engineer, Birkenhead; Mr. L. St. G. 
Wilkinson, M.C., M.Sc. (Manchester), M.Inst.C.E., 
borough engineer, Wallasey; Mr. W. H. Barton, 
representing the Liverpool! District Trades Council ; 
and Mr. W. H. Cornes, M.Inst.T., representing the 
Joint Road Transport Organisation. 


Economy or LEAD IN CABLE JOINTING. 


As a result of investigations carried out by the 
Cablemakers’ (War Emergency) Technical Com- 
mittee, at the request of the Non-Ferrous Metals 
Control, instructions directed to economy in the 
use of lead for cable jointing have been issued by 
the Electricity Commission. These cover cables 
up to 11 kV, which represents the majority of those 
in use. The recommendations naturally vary with 
the voltage of the cable concerned. It is con- 
sidered that, up to 660 volts, lead sheeves may be 
eliminated, except in special circumstances; in 
their place, compound-filled iron boxes should be 
used. It is stated that such boxes are readily 
available. The same procedure is recommended 
for cables in the range 660 volts to 3-3 kV, but with 
the proviso that the iron box used in any case 
should be that appropriate to the next largest size 
of conductor. For voltages above 3-3 kV and up 
to 11 kV, it is considered that the same practice 
could be followed, but inquiries have shown that 
in many cases this would involve the use of special 
designs and patterns which are now unobtainable. 
It is recommended that, if such boxes are available, 
supply authorities should give consideration to 
their use. For this whole range of cables, it is 
suggested that large reductions can be made in the 
amount of metal used in wiped joints, without any 
loss of efficiency. It is usual to build up a sub- 
stantial hump of metal over the joint ; in the case 
of a 1} in. diameter cable, this may be 1} in. long 
with an overall diameter of some 2 in., and may 
contain 9} oz. of metal. This may quite well be 
reduced to 1 in. long and about 1 in. diameter, 
with a content of metal of 3} oz. Grade D solder, 
containing 30 per cent. of tin and 70 per cent. of 
lead, should be used. Lead economy may also be 
practised in the amount of metal used to seal 
filling caps over lead-sleeved joints. It is recom- 
mended that plumbing metal should be used only 
on the edge of the cap and should not be taken over 
the whole surface. Alternatively, a window or 
flap may be cut in the lead sleeve and beaten down 
after the joint is filled with compound and then 
plumbed over. Further savings may be made at 
the cable works when the ends of cables are sealed 
for transport. A considerable smaller wiped joint 
than is usual may be made between the cablesheath 
and the metal end cap which is used to seal power 
cables. For telephone cables, part of the load 
sheath, extending beyond the internal wires and 
insulation may be beaten down over the end of the 
cable and plumbed over. The Electricity Commis- 
sioners, at the request of the Ministry of Supply, are 
investigating the question of copper and lead 
recovery from redundant buried cables. 
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THE INSTITUTE OF METALS. 


Tue thirty-fifth annual general meeting of the 
Institute of Metals was held at the Institution of 
Mechanical Engineers, London, in the afternoon of 
Wednesday, March 3, under the chairmanship of 
the President, Lt.-Col. Sir John Greenly, K.C.M.G., 
C.B.E., M.A. 


REPORT OF THE COUNCIL. 


The first matter put before the members after 
the minutes of the previous meeting had been dealt 
with, was the report of the Council, which concerned 
the proceedings and work of the Institute during 
the year ended December 31, 1942. This showed 
that the members on the roll numbered 2,265, as 
compared with 2,211 on December 31, 1941, 2,237 
on December 31, 1940, and 2,337 on December 31, 
1939. Of the latest total of 2,265 members, 738 
were joint members of the Institute and the Iron 
and Steel Institute. The already close connection 
between the two Institutes—arising primarily from 
the occupancy of the same building and the use of a 
joint library—had continued throughout the year. 
The Council had to record, with regret, the deaths 
of a number of members, among whom were Sir 
William H. Bragg, O.M., F.R.S., honorary member 
since 1937, Mr. B. S. Harlow and Mr. L. Sumner, 
both of whom were original members of the Institute, 
and Mr. E. M. Boote, Mr. F. W. Harris, Mr. L. C. 
Hill, Dr. L. Loewy, Mr. H. J. Maybrey, Colonel E. 
Messner, Professor K. W. Palmaer, Mr. F. Pisart, 
Captain D. R. C. Prentice (killed in action), Mr. G. H. 
Price, Lt.-Col. G. Turner, and Mr. A. H. Wolseley. 
The publication of the Journal and Metallurgical 
Abstracts had continued as usual throughout the 
year, and, in each case, slightly more material had 
been published than in 1941. The flow of original 
papers submitted for the Journal had been well 
maintained and, indeed, had latterly shown a 
marked increase. Many of the papers concerned mat- 
ters of immediate interest in war production. 


Honorary TREASURER’S REPORT. 


The report prepared by the honorary treasurer 
of the Institute, Sir Ronald Charles, indicated that 
the income for the financial year ended June 30, 
1942, amounted to 6,898/. and the expenditure to 
5,2851., thus showing an excess of income over 
expenditure of 1,613/. As compared with the 
preceding financial year the income had increased 
by 3701., this arising chiefly from enlarged receipts 
from subscriptions, sales of the Journal and divi- 
dends. On the expenditure side, there had been a 
net increase of 3051., much of which was due to 
increases in salaries. The donations and other 
sums received towards the Endowment Fund 
totalled 18,530/., and, adding to this the donations 
due under covenant. or otherwise promised, the total 
became 19,980]. Subscriptions, donations, and 
interest on investments had brought an income of 
1,386]. to the War-Time Emergency Fund, the 
credit balance of which now stood at 3,205/. 


ELECTION OF OFFICERS. 


The officers nominated by the Council at the 
autumn meeting, held in London, on September 23, 
1942, were declared to be duly elected for the year 
1943-44, namely, as President, Lieut.-Col. Sir John 
Greenly, K.C.M.G., C.B.E., M.A. ; as vice-presidents, 
Dr. Maurice Cook, Colonel P. G. J. Gueterbock, 
D.S.O., M.C., M.A., and Mr. A. J. Murphy; and as 
members of the Council, Sir Clive Baillieu, K.B.E., 
C.M.G., O.B.E., M.A., Mr. J. Cartland, M.C., M.Sc., 
Dr. A. G. C. Gwyer, B.Sc., and Dr. C. Sykes. 


INSTITUTE PLATINUM MEDAL. 


The President then presented the Institute of 
Metals Platinum Medal for 1943 to Dr. Harold 
Moore, C.B.E., Fellow of the Institute and President 
in 1934-36. In doing so, he pointed out that this 
was the sixth successive year in which the Medal, 
the gift of the Mond Nickel Company, Limited, had 
been awarded. Dr. Moore had rendered distin- 
guished services to metallurgy. He was appointed 
Chief Metallurgist in the Research Department at 
Woolwich in 1904, and, in 1919, became Director 
of Metallurgical Research there, a position he held 
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until 1932, when he was appointed to his present | 
post as Director of the British Non-Ferrous Metals | 
Research Association. In expressing his sincere | 
appreciation of the award of the Medal, Dr. Moore | 
said that what work he had been able to do for 
metallurgy and the Institute had been amply 
rewarded by his election to the Presidency in 1934, 
his elevation to the Fellowship a few years later, 
and now by the award of the Platinum Medal. He 
felt, however, that a great deal of the credit must 
go to the large band of workers, numbering probably 
over 100, with whom he had been associated both 
at Woolwich and in the British Non-Ferrous Metals 
Research Association. 


CO-OPERATIVE RESEARCH IN THE METAL 
INDUSTRIES. 





Following the presentation of the Platinum Medal, 
Dr. Moore gave an address on ‘‘ Co-operative Re- 
search in the Metal Industries.” Quoting from an 
American report on industrial research, published a 
few months before the United States entered the 
war, Dr. Moore gave figures showing the extent of | 
industrial research in that country, and added that 
co-operative research constituted a comparatively 
small proportion of the total research activities in 
the United States, but the work being done was 
important. He then went on to describe briefly | 
the organisation and activities of the British Cast | 
Iron Research Association, the Iron and Steel | 
Industrial Research Council, and the British Non- | 
Ferrous Metals Research Association. The latter, | 
he said, now received an annual income of upwards | 
of 40,0001., and had 340 members, who were pro- | 
ducers, manufacturers, and users of aluminium, | 
copper, lead, magnesium, nickel, tin, zinc and their | 
alloys. With regard to the future, the funda- | 
mental consideration was the relation of the Govern- 
ment to industry. If the Government were to 
exercise a greater degree of guidance of industry | 
than had been the case before the war, the national | 
research associations would have a key part to| 
play as the nerve centres of technical progress in | 
their industries. Moreover, a greater degree of 
co-operation, within individual industries, in scien- | 
tific research and the application of scientific 
knowledge, seemed highly probable and even neces- 
sary. Research associations provided the obvious | 
means for promoting this extended co-operation, 
not by replacing the research organisations of indi- | 
vidual firms but by undertaking work on problems 
common to the particular industry involved and 
co-ordinating the research work carried out in the 
works laboratories of the member firms. 

After the war, new problems would face the non- 
ferrous metals industry, and no research association | 
should be satisfied with static conditions. Three | 
factors were necessary to success, namely, adequate | 
finance, suitably-trained staff, and the co-opera- | 
tion of members. It would be for the research | 
associations, as representing industry, to take the | 
longer views and foresee the future technical | 
developments from the fundamental point of view, | 
leaving industry itself to deal with the immediate | 
practical problems. The main work of the research 
associations must be of a nature which did not 
necessarily show profits from the beginning. To} 
establish joint research on non-ferrous metals on 
a fully co-operative basis there must be the closest 
relations between the Institute of Metals and the 
British Non-Ferrous Metals Research Association. 


CopPER ConTAIntine SELENIUM, TELLURIUM, AND 
BISMUTH. 


The first two papers placed before the meeting 
dealt with copper containing selenium, tellurium 
and bismuth. One of these was entitled ‘‘ The Pro- 
perties of Commercial Coppers Containing Selenium, 
Tellurium and Bismuth,” and was by Mr. G. L. 
Bailey and Mr. A. P. C. Hallowes, and the other, 
entitled ‘‘ The Effect of Selenium, Tellurium and 
Bismuth on Deoxidised Copper for Tube Manu- 
facture,” was by Dr. M. Cook and Dr. G. Parker. 
The papers were discussed jointly. 

Messrs. Bailey and Hallowes stated that their 
contribution described a portion of an investigation | 
in progress in the laboratories of the British Non- | 
Ferrous Metals Research Association, on the effects | 
of selenium and tellurium on the manufacturing and ! 
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working properties of copper. The most important 
source of selenium- and tellurium-bearing copper 
was blister from the Ookiep Mine, Namaqualand, 
South Africa, which contained approximately 0-06 
per cent. of each of these elements and bismuth of 
the order of 0-001 per cent. Its possible use to 
“dilute > Rhokana copper, having a bismuth con- 
tent of approximately 0-006 per cent., was, there- 
fore, important, and the immediate possibility of 
using Ookiep copper for this purpose had been con- 
sidered. The behaviour of mixtures of these brands 
of copper in tube manufacture, the mechanical 
properties of the tubes, and the properties of strips 
rolled from the same mixtures had been investigated. 
While the effects of selenium and tellurium on copper, | 
and the permissible limits for these impurities, could 
not be closely gauged from the investigation, owing 
to the greater effects of other elements present, it 
was clear that, in amounts of the order of 0-02 to| 
0-03 per cent., or more, these elements reduced 
the ductility of copper in operations at atmospheric 
temperature. It should be emphasised that the 
effects were not so great as to make the copper | 
unsuitable for less severe operations, and the pre- | 
sence of these elements did not render the copper | 
unsatisfactory for all applications. At the same | 











| time, small amounts of these elements might deter- | 


mine the suitability of an otherwise pure copper for | 
drastic treatment. The effects of selenium and | 
tellurium on hot-working properties appeared to be | 
slight in high-temperature notched-bar tests, but 
their influence on the hot-piercing behaviour of 
billets might be considerable. 

In their paper, Drs. M. Cook and G. Parker | 
stated that they had made observations on the 
processing into tubes, by hot-piercing and cold- | 
drawing, of 91 heats of arsenical and non-arsenical | 
deoxidised copper containing additions of bismuth | 
selenium, and tellurium, separately and together, 
in nominal amounts ranging up to 0-006 per cent., | 
0-04 per cent., and 0-04 per cent., respectively. The 
behaviour of the various coppers in the hot-and cold- | 
working operations involved had_ been related to| 
these additions, and, furthermore, tensile and bend 
tests had been carried out on tubes and also on| 
samples in strip form. Bismuth alone had been | 
found to have no adverse effect on the hot- and 
cold-working properties of the coppers, and no| 
harmful effect could be traced to the presence of | 
selenium in the absence of bismuth and tellurium. 
There was, however, some evidence that tellurium 
alone might be more harmful than selenium alone. 
The simultaneous presence of bismuth and selenium | 
was conducive to cold shortness, the degree of which 
increased with increasing bismuth and selenium 
additions. Tellurium, together with bismuth, had 
been found to have a more detrimental effect than 
the simultaneous presence of selenium and bismuth. 
Evidence had also been obtained which indicated | 
that the embrittling effect arising from the presence 
of bismuth and tellurium was somewhat decreased 
by selenium. 

Dr. C. H. Desch, F.R.S., who opened the dis- | 
cussion, said that some 35 years or 40 years ago, | 
when he was assistant to Professor Huntington, he | 
had carried out experiments on certain coppers | 
which contained small quantities of bismuth and 
were giving trouble. Careful analysis had shown 
that they also contained selenium and tellurium, 
and experiments to ascertain the effects of these | 
impurities had given results similar to those recorded | 
in the present papers. The conclusion had been | 
reached that either selenium or tellurium, in the 
presence of bismuth, was much more harmful than 
either element alone, and also that tellurium was 
more harmful, weight for weight, than selenium. 
An examination of microstructures led one to} 





| capacities than that of steel. 
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in the paper by Drs. Cook and Parker which required 
elucidation. These authors had stated that bismuth 
alone was found to have no adverse effect on the 
hot- and cold-working properties of copper. This 
was perfectly true when the statement was applied 
to the methods used by the authors, but it would 
be dangerous to apply that comment when bismuth 
existed in amounts up to 0-006 per cent. With 
bismuth of the order of 0-005 per cent. there was a 
considerable drop in elongation, due to bismuth 
embrittlement, resulting from annealing in a dan. 
gerous temperature range extending from 450 dey. 
to 650 deg. C. The fact that bismuth did not affect 
hot- and cold-working, particularly cold-working 
more than it did in the authors’ experiments, was 
due, he suggested, to their annealing at 680 deg. ( 
and quenching, i.e., at the temperature at which the 
copper began to get ductile again. Dr. Cook and 
his colleague had also stated that no harmful effects 
could be traced to the presence of selenium. This 
was interesting because in the work by Mr. Hallowes 
and himself it had not been possible to differentiate 
between selenium and tellurium. Drs. Cook and 
Parker, however, had not employed the rathe: 
severe “tagging” operation which his colleague 
and himself had used ; this would have shown the 
more serious embrittling effect of the selenium. 
Dr. M. Cook, commenting on the paper by Messrs. 
Bailey and Hallowes, said that he could not sec 
any evidence within it to justify the statement 
made that it was clear that, in amounts of the 
order of 0-02 per cent. to 0-03 per cent., selenium 
and tellurium reduced the ductility of copper in 
operations at atmospheric temperature. His own 
evidence was quite against this; in the absence of 
other impurities, it appeared that selenium, for 
instance, had no injurious effect on the metal in the 
cold state. 


CHARACTERISTICS OF LIGHT 


ALLoys. 


‘*A Note on the ‘ Damping’ Characteristics of 
Some Magnesium and Aluminium Alloys,” by Mr. 
L. K. Stanton and Professor F. C. Thompson, was 
the third and final paper presented and discussed 
The authors stated that the damping capacities, P. 
of some magnesium alloys had been measured at 
temperatures ranging from about —50 deg. to 
280 deg. C., and, for comparison, the damping 
capacities of two typical aluminium alloys had also 
been determined. The first conclusion arrived at 
was that, in general, the magnesium alloys had a 
distinctively higher value of P than had the alu- 
minium-base alloys, and that, for equal fibre 
stresses, both materials had much greater damping 
The second conclu- 
sion was that both sets of alloys showed a minimum 
in their damping characteristics at a temperature 
just below the normal room temperature, the 
damping increasing as the temperature was either 
raised or reduced. With the exception of the 
magnesium alloy Elektron AZ 855 (D.T.D. 322), 
the properties of which were abnormal in this 
respect, the damping capacity of the alloys de- 
creased as the fibre stress was reduced. Work 
would be commenced on the effect of pre-stressing 


DAMPING 


| on the damping properties as soon as circumstances 


permitted. 

Dr. A. G. C. Gwyer, in opening the discussion, 
sa'd that two important interests were involved in 
damping, the first being its significance to the 
practical engineer, and the second, which was per- 
haps less realised, the fact that it would seem to 
constitute a valuable tool in the hands of the 
research metallurgist. That damping was a funda- 
mental physical property, however, was open to 
some doubt, and considerable work, especially in 


wonder why these impurities were so deleterious. | the United States, had been done which disputed 
The impurities could only be seen as small inclusions | that view. He would, therefore, like to see research 
which, from ordinary experience of inclusions in steel | on this subject carried out on various non-ferrous 
and non-ferrous metals, should be comparatively alloys and the results related, not only to hardness 
harmless. There was no indication of inter-| tests, but also to fatigue, electrical-conductivity and 
erystalline films and yet from the manner in which | other values. The discussion was continued by 


| fractures took place the presence of such films| Dr. E. W. Fell, who suggested that the authors’ re- 


might be anticipated. Perhaps further information 
would be forthcoming if the technique could be 
improved and it might be found that intercrystalline 
films did exist. | 

Mr. G. L. Bailey said that there were two points 


sults would have been enhanced in value if they had 


included the 0-01 per cent. proof stress, the ultimate 
tensile stress, and the elongation figures. The fact 
that some specimens had been tested repeatedly at 
various temperatures seemed likely to bring about 
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ageing changes in the ultimate structures. The 
authors might also perhaps have made some tests 
in vacuo to ascertain the effect of the atmosphere. 

Mr. H. W. L. Phillips stated that in forged | 
Elektron, the damping capacity fell as the fibre 
stress was increased, whereas with other alloys 
it increased. The authors had ascribed this beha- 
viour to some inherent change in the properties of 
the material, but it was difficult to see what struc- 
tural factors could account for this, rendering the 
material so different from cast or heat-treated 
Elektron, heat-treated Duralumin and extruded and 
heat-treated RR 56 alloy. The magnesium alloys 
tested had a higher damping capacity than the 
aluminium alloys and these again than steel, and 
he would like to know whether these differences 
were bound up with the lattice structures or whether 
micro- or macro-structures had a predominating 
effect. To settle these important points work was 
needed on a range of materials having similar 
lattices and on single-phase and multi-phase alloys 
in various conditions of working and heat-treatment. 
He expressed the hope that, at some future date, 
Professor Thompson and his colleagues would be 
able to undertake such work and show, perhaps, a 
little less reticence in discussing the theoretical side 
of this most important subject. 

In a very brief reply, Professor Thompson said 
he believed that the crystalline structure, the macro- 
and micro-structure, played an essential part in 
determining the damping characteristics, but he 
did not think that anyone could say, at present, 
what proportion was due to one factor and what to 
another. As to being reticent in discussing the 
theory, this was simply due to the fact that he had 
not the slightest idea of how to begin to look for 
the explanations of many of these difficulties. The 
mechanical properties, mentioned by Dr. Fell, were 
known and could be included in the final publication. 
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MR. F. G. SMITH. 


Ir is with regret that we announce the death of 
Mr. Frederick George Smith which occurred at the 
early age of 59 at his home in Purley, Surrey, on 
March 1. Mr. Smith, who was a director and 
technical manager of The Wellman Smith Owen 
Engineering Corporation, Limited, steelworks engi- 
neers, was born on July 9, 1883. He was educated 
in a private school at Hitchin until 1890 and then, | 
from 1891 until 1898, at Harpur School, ~Bedford. 
In 1898, he commenced a pupilage of five years in the 
works of the Bedford Engineering Company, and 
passed through the turning, fitting, marking-off 
and erecting shops. After completing his time in 
1903, he was made a junior draughtsman in the 
drawing office of Messrs. Jessop and Appleby, 
Leicester, and continued in this occupation for three 
years. Mr. Smith’s long connection with the 
Wellman Corporation commenced in 1906, when he 
was appointed draughtsman, the firm being then 
known as Wellman Seaver and Head. In the 
following year he was promoted to the position of 
assistant chief draughtsman, and, in 1908, was made 
chief draughtsman. In 1909, he was made assistant 
engineer, in 1911 chief engineer, and in 1915 chief 
engineer and manager. Mr. Smith then joined the 
board of directors and, in November, 1917, was 
appointed managing director. When the present 
Wellman Smith Owen Engineering Corporation was 
incorporated in 1919, Mr. Smith was made a director 
and technical manager and served the company in 
this capacity for the remainder of his life. 

Mr. Smith was responsible for the design of all | 
his firm’s products, including metal mixers and 
furnaces, charging machines and ladle and magnetic 
cranes. Several complete steelworks were built 
under his supervision, including plant for Messrs. 
Alfred Hickman, Limited, Bilston. He also col- 
laborated with the late Mr. Head in his consulting 
work, and was a director of the Wellman Seaver 
Rolling Mill Company, Limited. Mr. Smith was 


elected a graduate member of the Institution of 
Mechanical Engineers in 1906, was transferred to 
the class of associate member in 1910, and to that 
of full member in 1918. 
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THE ENGINEERING 
OUTLOOK. 


VIII.—SurresuiLpInG AND MARINE ENGINEERING. 


THE very great improvement in the war situation 
which took place at the end of 1942 has focused 
attention still more strongly on the shipping situa- 
tion and the extreme importance of obtaining 
maximum output from all the Allied Nations. 
While the United States still continues to publish 
fairly full information regarding shipbuilding output, 
and figures are also available for certain of the 
Dominions, no official figures have been given for 
British output since the outbreak of war. Never- 
theless, from certain statements which have been 
made, it is possible to put forward estimates for the 
British output of merchant shipping during the past 
year. A Russian estimate, published in October, 
1942, stated that the British production of merchant 
ships was at the rate of approximately 3,000,000 
gross tons perannum. Although at least 23 disused 
shipyards have been brought back into operation 
since the outbreak of war, it seems practically certain 
that this estimate does not make sufficient allowance 
for the growth in naval shipbuilding and the very 
heavy volume of repair work on hand. In July, 
1942, Mr. Churchill stated that the United States 
were then building about four times as much 
merchant tonnage as were British shipyards, and 
that he believed that, by the end of the year, this 
figure would be increased to about eight or ten 
times. On this basis, British merchant shipbuilding 
output in the middle of 1942 may be estimated at 
between 1,500,000 and 2,000,000 gross tons a year. 

It was estimated in January, 1942, by the United 
States Maritime Commission, that 13,000,000 tons of 
merchant shipping would be added to the United 
States merchant fleet in 1942 and 1943; but this 
figure has been considerably increased, since the 
merchant shipbuilding goal was stated by the 
President in June to be 8,000,000 tons for 1942 and 
15,000,000 tons for 1943. Production was well 
maintained throughout 1942, and, at the end of 
November, Rear-Admiral Vickery, vice-chairman of 
the Maritime Commission, estimated that the target 
figure of 8,000,000 tons for 1942 would be reached. 
Another statement made by Admiral Vickery in July 
was that it would be quite possible to build 
25,000,000 tons of shipping in 1943 if materials 
could be spared for the purpose. This was con- 
firmed to some extent in December, 1942, by Mr. 
H. Gerrish Smith, president of the National Council 
of Shipbuilders, who stated that shipyard facilities 
had so expanded that ships could be produced faster 
than certain controlling types of material could be 
supplied for commercial and naval vessels. By 
June 30, 1942, 153 Liberty ships had been delivered, 
183 had been launched and keels for 287 had been 
laid. On the same date, there were building 3,230 
naval ships, compared with 697 the year before. 
In December, 1942, output was reported as 125 
merchant vessels with an aggregate gross tonnage of 
1,110,000, so that little further expansion is re- 
quired to fulfil the programme of 15,000,000 gross 
tons for 1943. This remarkable expansion in pro- 
duction of merchant vessels has been achieved at a 
time when a very heavy volume of naval construc- 
tion has also had to be undertaken. 

In June, 1942, a naval construction programme 
was drafted by Mr. C. Vinson, chairman of the 
Naval Affairs Committee of the House of Repre- 
sentatives, which included 500,000 tons of aircraft- 
carriers, 500,000 tons divided between light and 
heavy cruisers, 900,000 tons of destroyers and escort 
vessels, and 800,000 tons of small patrol vessels. 
The construction of 500,000 tons of auxiliary vessels 
and 100 long-range submarines had been authorised 
previously. 

Canadian shipbuilding output has also expanded 
considerably. It was stated that, by July, 1942, 
Canadian shipyards had launched nearly 200 combat 
ships and approximately 800 smaller vessels, and 
that work was in progress on the construction of 
more than 700 naval units. Canadian naval con- 
struction had been confined hitherto to the smaller 
types of ship, such as escort vessels. In May, 
however, the Canadian Navy Minister announced 
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that it was proposed to establish a permanent 
destroyer-building industry in Halifax, Nova Scotia, 
and added that it was expected that the keels of two 
destroyers would be laid during the following week. 
This would be the first time that the construction of 
warships of such size had been undertaken in the 
Dominion. In addition to naval construction, 
Canada has produced a considerable number of 
merchant vessels, concentrating on standard types 
of 10,000 or 4,700 gross tons. In Australia, also, 
the shipbuilding programme is being increased, 
and the provision for maintenance and repairs is 
being expanded. In March, 1942, it was stated 
that a marine-engine works would be established at 
Melbourne at a cost of £A 700,000. In June, 300 
naval vessels were under construction in India, 
including corvettes and minesweepers. At the 
same time it was stated that engineering works in 
India were manufacturing components for main 
propelling and auxiliary machinery, and it was 
hoped that complete marine engines would soon be 
produced there. Many other fittings were already 
being made in India, such as anchors and mine- 
sweeping winches, and a large number of electric 
fittings. 

An outstanding feature in the American ship- 
building programme has been the reduction in the 
time taken to construct Liberty ships. From the 
laying of the keel plates to the time of delivery, 
105 days was the record time taken in March, 1942 ; 
in June, the record had been reduced to 48 days ; in 
September, 10 days were taken, and, in November, 
one of Mr. Henry J. Kaiser’s shipyards launched a 
ship after 3 days 8 hours. These results are, of 
course, achieved by prefabrication, and the shorten- 
ing in the time of construction at the shipyard is a 
measure of the degree of prefabrication that it has 
been possible to achieve. The large-scale adoption 
of welding in place of riveting also has an important 
influence in shortening construction time. It is 
understood that standard freighters in the United 
States are 90 per cent. welded ; and, as welded ships 
require approximately 15 per cent. less steel than 
riveted ships of equal carrying capacity, it is esti- 
mated that the saving of steel through welding is 
over 500,000 tons in the present building programme. 

As mentioned in the article on electrical engin- 
eering, on page 123, ante, there has been a consider- 
able growth in the use of welding in ship construction, 
but it has been felt that progress in this direction 
has not been sufficiently rapid, and there has also 
been criticism that prefabrication has not been 
adopted in this country on a sufficiently large scale. 
An important factor in connection with the latter, 
however, is the relationship in size between the 
steel fabricating and shipbuilding industries in the 
two countries. The Select Committee on National 
Expenditure in its Seventeenth Report, published 
in November, 1942, pointed out that the principal 
advantage of prefabrication is that, by making use 
of other than normal shipbuilding labour, it increases 
the total labour force engaged in the production 
of merchant ships. On the other hand, prefabrica- 
tion as applied to hull portions does not effect a net 
saving of labour as compared with ordinary methods 
of construction, and may be less economical in 
labour. It might be possible, therefore, to obtain 
better results by expanding the normal shipbuilding 
labour force by dilution. There is probably more 
justification for the large-scale adoption of welding 
than in the case of prefabrication, although it has 
been argued that many British shipyards are not 
suited to this method of construction. The Select 
Committee, in their report referred to above, stated 
that the principal advantages of welding are the 
saving in steel, and that labour can be more easily 
found for training as welders than as riveters; but 
the use of welding, beyond a certain point, does not 
effect any saving of time as compared with riveting 
by skilled squads. The Committee therefore came 
to the conclusion that, in British yards, a combina- 
tion of the two methods would be likely to give the 
best output. In June, 1942, the Government’s 
interest in welding was indicated by the seconding 
of Mr. R. E. Shepheard, a senior ship surveyor from 
Lloyd’s Register, to the Merchant Shipbuilding and 
Repairs Department of the Admiralty to advise 
on welding. At the same time it was stated that, 
to overcome the shortage of welders, the Ministry 
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of Labour had increased the training facilities at the 
Government training centres. 
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In spite of an Admiralty statement in August | 


that 23 shipyards, which had been closed during 


the shipbuilding depression, had been reopened, | 


and that a number of other old shipyard sites were 
being used by industry, representations continued 


to be made pressing for further use of derelict yards. | 


In October, for example, Jarrow Town Council 


requested the Admiralty to reopen the Jarrow ship- | 


yard, and in November the Select Committee on 
National Expenditure recommended a survey of 
closed yards with a view to selecting some for re- 
opening. The Committee pointed out that the 
provision of the equipment required to reopen 


these yards must take some time, the largest item | 
which would have to be provided being cranes. 
The Committee were assured that the crane-manu- | 


facturing capacity of the country was already being 
used to the full, and that it had been expanded as 


far as possible within the limits of available supplies | 


of material, components and labour. They pointed 
out, however, that there was a certain amount of | 
manufacture for export, and that only half of the | 
principal crane manufacturers were working through- | 
out the 24 hours. 

Debate on the best speed for merchant ships | 
has continued, and many arguments have been 
advanced both for relatively slow and for fast ships. 
The main arguments were summarised in the | 
Twentieth Report of the Select Committee, men- 
tioned in this series last year. At the moment, 
construction of the standard 12-knot vessels 
still being proceeded with, but there is strong 
pressure on the Government to alter this. The 
restriction on the installation of superheating in new 
ocean-going tramp steamers was lifted in October, 
1942. This restriction was imposed because the | 
manufacture of the superheating equipment con- 
sumed material and labour which were needed 
elsewhere. It was pointed out, however, that the | 
saving in material and labour was more than offset 
by the waste of coal and the consequent drain on 
manpower in the mines. Each ship fitted requires 
10 tons of plant, whereas it has been estimated | 
by Mr. E. H. Watts, chairman of the Britain 
Steamship Company, that vessels built since the 
restriction on superheating consume 2,000 tons of | 
coal a year more than superheated sister ships. | 
This coal oce upies cargo space, while further shipping | 
capacity is needed for distributing bunker coal. 
Moreover, he claimed, the superheated machinery 
is easier to operate and thus saves manpower. 

In May, 1942, a White Paper was issued, laying | 
down the terms of the scheme for disposing of | 
Government-built ships to the shipping industry | 
after the war. Negotiations on the subject had 
been proceeding for some time between the Ministry | 
of War Transport and the General Council of British 
Shipping. British owners who have lost ships since | 
the outbreak of hostilities will be given the oppor- 
tunity of entering into agreements with the Minister | 
for purchasing the ships in chronological order of | 
loss, delivery being deferred until after the war. 
Tonnage allocated to the Allies is to be transferred 
to their Governments and not to individual owne 
and the vessels are to be chartered back to the | 
Ministry for the duration of the war. Allied owners 
are thus brought into the same position as British | 
owners, and can take delivery only when hostilities | 
cease. American vessels built for this country 
under Lend-Lease are not covered by the scheme. 
When the details of the scheme were made known, 
there was very little major criticism by shipowners. | 
This has been ascribed to the fact that the scheme | 
in large measure allayed fears that the Government 
were contemplating the nationalisation of the | 
industry, though Sir Kingsley Wood stated that the | 
decision announced did not commit the Govern- 
ment in any way as to the post-war organisation of | 
British shipping. Since the scheme was the result 
of prolonged negotiations between the Government 
and a closely united industry, however, it was not 
expected that any major criticism would be forth- 
coming from the industry. 

In December, 1942, an agreement was reached 


18 | 


between Britain and America whereby each country 
assumed responsibility for the repair of its own ships | 
in the most convenient yard, whether in this country 
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or America. The object was stated to be to put 
damaged ships back into service as soon as possible 
and to avoid the large amount of book-keeping 
involved in assessing damage. The magnitude of 
the repair work being undertaken is illustrated by 
the fact that, in the first three years of war, British 
yards repaired or refitted 20,000 naval vessels and 
35,000 merchant ships. 

Labour problems in the shipbuilding industry 
have continued to cause anxiety, although it has 
man is 
greater in this country than in any other. In 
July, a committee under the chairmanship of Mr. 
Robert Barlow was set up by the Ministry 
Labour and the Ministry of Production to inquire 
into and report on the use of labour, and the prac- 
ticability and extent of further dilution, including 


| the extension of the employment of women in 


naval and mercantile shipbuilding and ship-repairing 
yards and establishments; the means by which 
any obstacles to such dilution might be surmounted ; 
and to investigate and advise on the extension of 
payment by results with a view to increasing pro- 
duction. These terms of reference indicate the 
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LETTER TO THE EDITOR. 


SIR CHARLES PARSONS AND 
MECHANICAL GEARING. 


To THe Eprror or ENGINEERING. 


Srr,—I have read with considerable interest the 
Parsons Memorial Lecture by Dr. F. S. Dorey, 
which you published in abridged form in your issues 
of October 2, 9 and November 6, 1942, on pages 
277, 297 and 377. There seems, however, to be 
slight misunderstanding as to the famous “ creep ” 
process, to which I should like to draw the at- 
tention of your readers. In his original lecture 
before the Institution of Naval Architects on March 


| 13, 1913, on this subject, which was published in 


nature of the principal complaints made during the | 


year in connection with labour problems. Relations 
between employers and employees have not been 
entirely satisfactory and strikes have resulted in 
one or two cases. The Financial Secretary to the 


| Admiralty is reported to have said in February 


that conciliation was not being carried out as it 
should be, and that, if differences could be over- | 


come, output could be increased by 15 per cent. to! be gained. 


20 per cent. 


| 


your issue of March 14, 1913, Sir Charles Parsons 
showed (see Figs. 19 and 20, page 373) a gear-cutting 
machine of the same design as that illustrated in 


Fig. 7 of the lecture. These designs show the real 
‘creep”’ process as invented by Sir Charles 
Parsons. 


As Dr. Dorey very clearly explains, the effect of 
the additional movement of the upper table is to 
distribute any individual error of the worm wheel 
evenly round the circumference of the work piece. 
At first sight, however, it might seem that the errors 
of the big conical master wheel of the upper table 
would now spoil the accuracy of the work and as this 


conical master wheel is not like sly to be more accurate 


| than the original worm wheel, no advantage would 
It can be easily shown, however, that 


‘this is not so. The errors of a master wheel may be 
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distributed by giving the work piece an additional 
movement, but the sate effect is obtained if an 
additional movement be given to the driving ele- 
ment ; if, for example, the worm, while still revolv- 
ing at ordinary speed, were made to move slowly 
round the table. In the original Parsons “‘ creep ” 
machine, the conical pinion is mounted on the 
lower table and is revolving with it, and this is 
the reason why the errors of the upper table master 
wheel are distributed as well. The essence of the 
real “‘creep” process consequently lies in the 
use of a planetary gearing for driving the table of 
a gear-cutting machine. 

From this it follows, that the two drives shown 
in Fig. 10 of the lecture are really not “‘ creep” 
drives. They are, to all intents and purposes, 
rigid drives, the only difference being that an 
intermediate gearing, having a ratio very close to 
unity, has been interposed between the worm wheel 
and the table. The meshing point of this inter- 
mediate gearing, however, does not revolve; con- 
sequently the errors of the final master wheel, i.e., 
the ‘‘ spur creep wheel ’’ in arrangement Fig. 10 (a) 
or the ‘internal creep wheel” in arrangement 
Fig. 10 (6) are directly transferred to the work. 
Such gear-cutting machines consequently are only 
superior to ordinary rigid drive machines inasmuch 
as the spur-gear master wheel— internal or external, 
as the case may be—is superior to a first-class worm 
drive. As this is very unlikely, the value of such 
** pseudo-creep ”’ machines would seem to be open 
to some doubt. 

It is very interesting to see that from the very 
beginning no clear differentiation seems to have 
been made between these two radically different 
designs. The original British patent No. 29,380, 
1912, contains the real ‘‘ creep’”’ process, as origi- 
nally described by Sir Charles Parsons. From 
the wording of the specification there can be no 
doubt that the planetary drive is considered an 
essential feature. In fact, on page 5, lines 33-36, 
of the Complete Specification read : ** The invention 
also consists in producing a continuous variation 
in the relative position of the axis of the final driving 
member of a system of gearing imparting motion to 
the work and the plane of rotation of the cutter.” 
A similar design is shown in the British patent No. 
8,229, 1914. In spite of this, British patent No. 
9,483, 1913, while referring to the original patent 
mentioned above, shows a design corresponding to 
Fig. 10 (a) of the lecture. As there can be no doubt 
that Sir Charles Parsons realised the fundamental 
difference between these two drives, the reason for 
adopting this second alternative must be elsewhere. 

The original design of the ‘‘ creep ”’ gear-cutting 
machine had two obvious weaknesses: first, the 
long chain of gears must result in a very flexible 
drive ; and second, the fact that the upper table 
is driven by a single pinion will give it an eccentric 
movement so that the work cannot be made to 
run true. This explains why the tooth flanks of 
early “‘creep”’ -cut gearwheels showed such pro- 
nounced spiral patterns. In arrangement Fig. 10 (a) 
the master wheel, being an ordinary external spur 
wheel, may be very precisely cut on a real ‘‘ creep” 
machine, thus practically avoiding any ‘* hereditary 
taint.” In arrangement Fig. 10 (6) the master 
wheel, having internal gearing, cannot be cut with 
the same precision; this would explain why the 
former arrangement is generally preferred. 

I enclose for your information two photographs, 
of which Fig. 1, opposite, shows a gearwheel cut 
30 years ago on a real ‘“‘creep’’ machine at that 
time, while Fig. 2 shows a gearwheel cut on a 
modern planetary-drive machine. Reproductions 
of these photographs appeared in the September- 
October issue of the Brown Boveri Review. 

Yours faithfully, 
Baden, Switzerland. A. MELDAHL. 
January 11, 1943. 








CHARTERED SURVEYORS’ INSTITUTION.—Arrangements 
have been completed whereby 27 prisoner-of-war candi- 
dates in Germany and Occupied Poland will sit for the 
examination of the Chartered Surveyors’ Institution 
this year. The separate question papers involved total 
$8, and as these candidates are unable to provide their 
own instruments, special scales, protractors and set- 


squares, made of cardboard, have been provided for 
each candidate. 





LABOUR NOTES. 


Tue three railwaymen’s trade unions—the National 
Union of Railwaymen, the Associated Society of Loco- 
motive Engineers and Firemen, and the Railway Clerks’ 
Association—have jointly decided to apply to the 
railway companies for a wage increase of 10s. a week. 
The claim is to be submitted immediately to the Rail- 
way Management Committee, and, if there is failure 
to agree in the earlier stages of the negotiations, it will 
eventually be referred to the Railway Staff National 
Tribunal, the decisions of which are binding. The new 
application was not unexpected, as the general opinion 
was that only in this particular way could the opposition 
of the Associated Society of Locomotive Engineers and 
Firemen to the earlier tribunal award be overcome. 
The earlier award gave an increase of 5s. a week, but 
in its application to the Associated Society, an advance 
of 4s. a week previously given was taken into account, 
making the advance in its case ls. a week, or, as was 
complained by the men, only 2d.aday. The A.S.L.E.F. 
asked for a reconsideration of the award by the Tribunal 
but the other unions, it is understood, objected, and, 
eventually, it was decided to overcome the difficulty by 
making a joint application for 10s. a week for all 
railway workers. 





The negotiations on the wages question between the 
Engineering and Allied Employers’ National Federa- 
tion and the National Engineering Joint Trades Move- 
ment—which were resumed in London on Monday 
this week—have ended in “ failure to agree.” The 
unions, however, have reported the dispute to the 
Minister of Labour and National Service with a view 
to its reference to the National Arbitration Tribunal. 





Under an agreement reached in London last week by 
the Central Agricultural Wages Board, the Agricultural 
Workers’ Union and the Transport and General 
Workers’ Union, women land workers aged 18 and over 
are to be paid 45s. for a 48-hour week. Other new rates, 
which it was decided to recommend to county com- 
mittees .to pay, were :—Boys, 23s. at 14, rising to 
56s. at 20; girls, 22s. at 14, rising to 45s. at 18; over 
time: women, ls. ld. an hour (week days), ls. 4d. 
(week ends and holidays); men, Is. 5d. (week days), 
ls. 9d. (week ends and holidays). Rates for school 
children are to be considered later. 





The representatives of the trade unions and em- 
ployers on the National Joint Council for Dock Labour 
have agreed to improve the minimum pay of most 
dock workers except those in the direct employment 
of the Government on Merseyside and Clydeside. 
As from March 1, the “‘ attendance money ”’ is increased 
from 5s. to 6s. a turn (half day). A man who fulfils 
the conditions about signing on will, therefore, get 
66s. for a week of 11 “ turns,” instead of 55s., should 
he be unable to get a job that week. 


The agreement also provides better terms for men 
temporarily transferred from their home ports—except 
in the case of daily transfers. Every worker so trans- 
ferred on and after March 1 is now guaranteed a 
minimum, it is stated, is a guarantee that, if a man’s 
ports. The position of men transferred before March 1, 
is to be dealt with in further discussions. The new 
minimum, it is stated, is a guarantee that, if a man’s 
total earnings, including all overtime and attendance 
money to which he is entitled, does not amount to at 
least a full week’s pay on the basis of a 44-hour week 
at the national time-rate minimum for the port, he will 
get that minimum. i am 
Dealing with the case of men on a fixed weekly wage, 
engaged in handling cargo, and employed by registered 
port employers—some such men are also employed 
on the Mersey and the Clyde—the agreement raises 
their minimum to 4/. 2s. 6d. in the larger ports, and 
3l. 17s. in the smaller ports. This also applies to 
maintenance men in the “ operational and associated 
personnel,” except that the increase in their case is 
not to exceed 5s. 6d. a week. The trade unions which 
are parties to the agreement are the Transport and 
General Workers’ Union, the National Union of General 
and Municipal Workers, and the National Amalgamated 
Stevedores and Dockers. 


The Washington correspondent of The Daily Tele- 





graph states that on Wednesday of last week Col. Knox, 
the Secretary of the Navy, told the Home Naval 
Affairs Committee that the time lost in war plants 
through absenteeism was “‘ many times greater than 
the time lost because of strikes or shut downs.” 











In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 





Service, the changes in rates of wages reported to have 
come into operation in January resulted in an aggregate 
increase, estimated at over 140,000/., in the weekly 
full-time wages of about 820,000 workpeople, and in a 
decrease, estimated at about 50/., in those of 3,000 
workpeople. Of the increase of 140,000/., about 
29,0001. was due to arrangements made by joint 
standing bodies of employers and workpeople, and 
nearly all the remainder was the result of direct nego- 
tiations between employers and workpeople or their 
representatives. . 





The increase of 140,000. does not include bonus 
paid on output in the coal-mining industry. Under 
the scheme providing for the payments of a bonus to 
men in the coal-mining industry for output in excess 
of a specified tonnage, the calculation for the four weeks 
ended January 23 showed that the colliers in three 
districts were entitled to receive a bonus. For adult 
miners, the amounts of bonus were as follows :— 
Somerset, ls. a shift; Leicestershire, 9d. a shift ; 
South Derbyshire, 6d. a shift. The bonuses are payable 
for a period of four weeks and the first payment was 
made-on the pay day in the week ended February 13. 





The return of the Ministry of Fuel and Power for 
the four weeks ended February 20 shows that the 
technical measures to increase the output of the coal- 
mining industry and the increase in the number of 
mineworkers have not raised tonnage to the level of 
the corresponding period a year ago when anxiety was 
becoming acute. Again, as in January, only three 
districts earned output bonus, and they were the same 
three small districts, South Derbyshire, Leicestershire, 
and Somerset. The outputs, though improving, can- 
not be regarded as satisfactory. Details of the latest 
figures are given in an editorial comment on page 213. 





The industries and services in which wage rates were 
increased in January included shipbuilding and ship- 
repairing ; cotton spinning and manufacturing; tex- 
tile bleaching, dyeing and finishing ; the flax and hemp 
industry in Great Britain; the cast-stone and cast 
concrete products industry ; paint, colour and varnish 
manufacture; soap and candle making; tin-plate 
manufacture; vehicle building; leather, ete., goods 
manufacture; and the non-trading services of local 
authorities. There were slight decreases, affecting 
mainly workpeople in the iron-ore mining industry in 
certain districts, under cost-of-living sliding-scale 
arrangements. 


The number of disputes involving stoppages of work 
reported to the Minister of Labour and National Service 
as beginning in Great Britain and Northern Ireland 
during January was 73, as compared with 87 in the 
previous month and. 57 in January, 1942. In the 73 
new disputes, about 14,100 workpeople were directly 
involved, and 3,100 workpeople indirectly involved 
(t.e., thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes). In addition, about 1,500 workpeople 
were involved, either directly or indirectly, in six 
disputes which began before January and were still in 
progress at the beginning of that month. The number 
of disputes in progress in January was thus 79, involving 
about 18,700 workpeople, the aggregate number of 
working days lost in January being 37,000. 





Of 72 stoppages which ended in January, 25, directly 
involving 5,400 workpeople, lasted not more than one 
day; 28, directly involving 4,200 workpeople, lasted 
two days; five, directly involving 1,000 workpeople, 
lasted three days ; nine, directly involving 2,800 work- 
people, lasted four to six days; and five, directly 
nvolving 1,100 workpeople, lasted over six days. 





Of the 73 disputes which began in January, 18, 
directly involving 2,100 workpeople, arose out of 
demands for advances in wages ; 19, directly involving 
4,000 workpeople, out of other wage questions; two, 
directly involving 100 workpeople, out of questions as 
to working hours; seven, directly involving 2,700 
workpeople, out of questions respecting the employ- 
ment of particular classes or persons; 20, directly 
involving 3,900 workpeople, out of other questions 
respecting working arrangements; and six, directly 
involving 1,000 workpeople, out of questions of trade 
union principle. One stoppage, directly involving 300 
workpeople, was in support of workers on strike else- 
where. Settlements were effected in January in the 


case of 60 disputes involving 12,200 workpeople. Of 


these disputes, 12, directly involving 2,800 workpeople, 
were settled in favour of the workpeople and 33. 
directly involving 5,500 workpeople, in favour of the 
employers. 
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TEXTILE 
By K. S. Laurie, M.A, 


Textite fabries, when they leave the 


full of impurities, both natural and added. 


by dyeing or printing, and other properties 
softness or firmness of feel, unshrinkability, resistance 
to creasing, waterproofing—produced by finishing pro 


cesses. 


made up for sale to the public. 


dyeing, and steam raising. 


Cloth-finishing machinery of 


1s 


with cloth-making machinery. 


of similar material. Thus one 


sheds. Finishing works are generally independent 
units, or they may be combined with other finishing 
works. The “vertical’’ combine, .¢.g., spinning, 


weaving, finishing, under one control, is rare. 


with or without steam accumulators. 
large process steam requirements, this system is gene- 


rally found to be more economical than the purchase 


of electricity from a public supply. The range of pro- 
cesses which the cloth undergoes during finishing is 
large. The machinery and processes employed up to 
the present time in scouring and bleaching are simple, 
and have not been subject to striking developments, 
30 are not dealt with in this paper. 

Finishing Machinery Design.—The interest 
mechanical design of finishing machinery lies in the 


difficult and intractable nature of textile fabrics. Cloth, | 


owing to its inherent lack of stiffness, its immense 
variety, and its great liability to damage by friction, 
tearing, and dirt, has only gradually given way to the 
mechanising of its finishing processes. The high value 
of many cloths has also made finishers very cautious 
in substituting mechanical methods for well-tried hand 
processes. 
one shift cloth to the value of 1,000/., and a hidden 
mechanical defect may damage irrevocably a consider- 
able portion of it before discovery, the finisher’s caution 
may be appreciated. In the design of machine tools, 
and also to some extent of paper machinery, the 
designer’s attention is taken up mainly with obtaining 
extreme accuracy and robustness under high speeds, 
but in finishing machinery he is concerned with adapt- 
ing his design to the peculiar nature of the cloth. The 
mechanical difficulties are not the only ones. Many 
finishing machines must work satisfactorily in the 
presence of corrosive liquors and in an atmosphere 
laden with steam and fumes. Parts of machines which 
are actually in contact with cloth must at all times 
remain clean. Chemical knowledge, therefore, plays 
a considerable part. 

Piece- Dyeing Machines.—Cloth—or piece—dyeing, is 
carried out by three principal methods: (a) in rope 
form, by wince machine ; (5) in open width by series of 


intermittent runs, on a dye Jigger; (c) in open 
width, continuously, on a padding mangle. Dyeing 
machines of all the above types were originally 


made almost completely of wood, this material being 
cheap, adaptable, and suitable for local construction 
by finishing works themselves. Wood also possesses 
a fair resistance to dye chemicals, and is unlikely to 
cause mechanical damage to cloth. Its disadvantages 
are liability to absorb considerable amounts of dye 


colovr, with the risk of staining subsequent loads of | 
| consists, in its modern form, of a stainless-steel tank, 


cloth when the shade has been changed ; poor resist- 
ance to wear when subject to the rubbing action of 
cloth; and tendency to rot in inaccessible parts of 
tanks and vessels, thus giving a short life. Modern 
piece-dyeing machines employ stainless steels to a 
large extent. Tanks are made from stainless-steel 
sheets varying in thickness from 18S8.W.G. to 14S8.W.G., 
welded at the joints, ground smooth, and polished on 
all internal joints and corners. Dye tanks in service 
are subject to considerable fatigue stresses, due to con- 
tinual temperature changes and, still more, to the 
vibration caused by steam heating and boiling liquors ; 
henve the necessity for good fatigue resistance, par- 
ticularly on the welded corners, where the stresses 
would appear to be concentrated. A high-class electric- 


of Mechanical 
Abridged. 


* Paper read before the Institution 


Engineers on Friday, February 19, 1943. 


loom, are 
generally in a dull, harsh state, yellowish in colour and 
Before the 
cloth is fit for its purpose and attractive to the buyer the 
impurities must be removed, the natural colour elimi- 
nated by bleaching, the desired shade or design added 
such as 


Textile finishing is used as a comprehensive 
term to include all the processes to which the fabrics 
are submitted after leaving the loom and before being 
The finishing industry 
is carried on in works which are usually large, and which 
are located close to ample supplies of soft water. Works 
frequently use a million or more gallons of water a 
day, for the purposes of boiling, washing, bleaching, 


a comparatively 
heavy type, giving very large outputs when compared | 
For instance, a loom 
on fine cloth will produce about 2} in. per minute ; 
a cloth-drying machine will pass 40 yards per minute 
finishing works will 
commonly process the output of a good many weaving 


Finishing 
works frequently generate their own electric power, 
using pass-out or back-pressure steam generating sets, 
Owing to the 


in the | 


Since a single drying machine may pass in | 
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Fie. 2. 
welding technique is emploved in the making of these 
tanks. Large internal radii on corners are a notable 
feature, making the tanks easier to polish and to keep 
clean, and avoiding damage to delicate fabrics. Light 
rollers for dyeing machines, of diameters from 2} in. 
to 12 in. and lengths up to 12 ft., are made from stainless- 
steel tube. The larger-diameter rollers have a through 
shaft, to which the centres are keyed or pinned, and 
the smaller ones run on gudgeons shrunk or screwed 
into the centres. Rollers which are totally immersed 
in dye liquors have complete stainless-steel centres and 
gudgeons. They run in bearings in a stainless-steel 
housing fixed to the tank side. The actual bearings 
are occasionally stainless-steel ball bearings, but are 
more 
material, which has good anti-friction and wear-resisting 
qualities when immersed in dye liquors. 

The wince or reel dyeing machine seen in Fig. 1 


in a fabricated mild-steel frame, above which is mounted 
a reel formed of eight or more stainless-steel channel 
spars, bolted to oval end plates. The reel is mounted 
on a stainless-steel shaft and driven at a constant speed 
of about 35 r.p.m. A back roller serves to lift the cloth 
up to the oval reel, and a rail carrying adjustable pegs 
keeps the pieces separate as they travel round. A 
vertical perforated division plate near the back of the 
box provides a separate box, where fresh liquor and 
dyestuff may be introduced clear of the cloth. The 


dye liquor is heated by means of a perforated steam pipe | 


in the box, steam being blown direct into the liquor. 
Each separate piece of cloth, varying in length from 
40 yards to 80 yards, is fed into the machine over the 
oval reel, down into the liquor, up through the peg | 
rail and over the back roller. The piece is then sewn | 


end to end and the process repeated with all the pieces ' The drive to the oval reel is most often effected by belt 





often plain blocks of bonded synthetic-resin | 


STAINLESS-STEEL Dye JIGGER. 





(eou.c.) 
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to be dyed in the machine. One piece occupies 


| about 6 in. of box width, and there may be from three 


to 24 pieces, which rotate continuously round the 
box until the dyeing process is complete. The oval 
shape of the reel causes the cloth to fall in regular 
folds which slide down the sloping front of the tank 
into the liquor. The folds move slowly through the 
liquor and the continuous gentle movement ensures 
even penetration of colour. The shape of the oval 
reel and that of the tank are varied to suit the cha 
racteristics of different cloths. Fabrics which tend to 
sink in the liquor are processed in short deep tanks 
with reels which have axes nearly equal, while floating 
fabrics require long shallow tanks and very oval reels. 
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from a lineshaft, but many modern machines have 
individual motor drives. These must be well enclosed 
and protected against the hot damp atmosphere of the 
dyehouse. The wince machine is eminently suitable 
for processing delicate fabrics which would be injured 
by excessive tension, but it is slow in operation and 
requires a large body of liquor, often of considerable 
cost. Its use is therefore restricted to the processing 
of high-class fabrics. 

The other common machine employed in dyeing is 
the jigger, which deals with the cloth in open width. 
This is probably the most economical way of dyeing 
such cloths as will stand the strain of jigger working 
and by far the greatest quantity of cloth is dyed in this 
way. The jigger shown in Fig. 2 consists of a small dye 
tank, above which two rollers are mounted. Most 
tanks are as narrow and deep as possible, to give the 
cloth a long run through the liquor, while keeping the 
total volume small and presenting a small surface to 
the oxidising effects of the atmosphere. The rollers are 
fitted with brakes and are driven by a reversing bevel- 
gear drive. 
to be dyed is wound on one roller, the cloth end is 
threaded through the dye liquor in the tank round a 
series of idle rollers, and is attached to the second driven 
roller. This roller is then started, and the cloth is 
drawn through the dye liquor and wound off the first 
roller and on to the second. 


obtain the desired shade. Tension is maintained on 


the cloth by applying a brake to the unwinding roller. | 
Jiggers are usually erected in batteries and driven by a| 


common lineshaft and bevel gears, each roller being 
put in gear by a clutch. Since the lineshaft is driven 


ita constant speed, the linear speed of the cloth through | 
the liquor varies considerably as it builds upon the | 

~ | 
| the whole assembly is driven at a constant speed. 


(riven roller, the variation often being as high as 3/1. 
The tension of the cloth will also vary. 
effects are partly compensated by the reversals of the 
cloth motion, they produce undesirable results in certain 
cloths and shades, and limit the utility of the otherwise | 
conomical jigger. “ 

Several ingenious attempts have been made to over- 








At the start of the operation all the cloth | 


When all the cloth is on | 
the second roller the process is reversed, and the rever- | 
sals are continued as many times as are necessary to | 


While these | 
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, come these difficulties. A perfect solution would be to 
drive both rollers positively at such varying speeds 
that the cloth speed remained constant. By further 
| arranging a slight speed lag on the unwinding roller 
| the requisite cloth tension could be produced, and no 
braking would be required. Unfortunately, the rela- 
| tionship of rotational speeds between the two rollers is 
far from simple, as can be seen from the curves in 
Fig. 3. In this graph, considering curve a first, in order 
that the cloth speed shall remain constant, one roller 
should be rotating at a speed of 13-3 r.p.m. at the 
moment it becomes completely full, as indicated at the 
extreme left, while the other should have a speed of 
40 r.p.m. at the moment it becomes completely empty, 
|as indicated at the extreme right. Between these 
| points, the speeds would have to vary continuously at a 
rate indicated by the slope of the curve. Curve 6 is 
the condition when the direction of rotation of the 
rollers is reversed. The problem is further complicated 
by the wide range of cloth thicknesses to be processed, 
and also by possible variations both in length and 
thickness of cloth during processing. An approximate 
| solution can be obtained by driving the rollers in such a 
way that the sum of their rotational speeds is always 
}equal. This, it will be seen from curve c, which is 
simply formed by the arithmetical addition of curves 
| @ and 6, gives an approximation to constant cloth speed, 
if operations are confined to the flat part of the curve, 
i.e., if the ratio of the diameters of full and empty 
rollers is kept small. 

A mechanical method of achieving this approximation 
employs a differential gear. This drive is similar in 
principle to a motor car rear-axle drive. The two outer 
elements are connected to the shafts of the two rollers, 
and the reversing drive is applied to the inner cage. 


| 
| 


Thus, although either roller may vary its rotational | 


speed, the sum of the speeds remains constant, since 


is shown by the dotted line d in Fig. 3. 
the cloth speed will not vary far from a constant speed 
since the rollers are constrained to act together by the 
cloth between them. It is to be noted that this con- 
straint must be maintained by means of a brake applied 

to the unwinding roller, and that the amount of braking | 








required may vary considerably during the run. This 
may add considerably to the power taken by the jig, 
and makes it difficult to maintain constant tension as 
well as constant speed. Another patented method 
uses two small direct-current electric motors, one for 
each roller. The armatures of the motors are con- 
nected in series with each other, while the field coils are 
supplied with current separately. Since the speed of a 
direct-current motor is proportional to the voltage 
applied to the armature, it follows that the sum of the 
speeds of these two motors is constant. The same 
condition is thus fulfilled as in the differential drive 
in a very simple and effective manner. In this case, 
the necessary drag or braking effect on the unwinding 
motor is supplied electrically, by removing resistance 
from this motor’s field. Reversal at the end of a run is 
carried out by a switch which also transfers the drag 
to the other motor. On the whole, however, small elec- 
trical drives are to be avoided in dye houses. 

As regards the third method of dyeing, that is, con- 
tinuously by means of padding mangles, a general 
description of textile mangles is given below. The 
dyeing of light shades on certain cloth can be carried 
out very economically by a single run through a suitable 
mangle. Two-bowl mangles with rubber-covered bowls 
are usually employed, and the bowls must be correctly 
machined and evenly weighted, since the depth of shade 
depends in this method on the evenness of squeeze. 

Drying Machines.—Since so many of the finishing 
processes involve wetting the cloth, removal of water 
from the cloth 1s an important matter. In a small 
finishing works, processing, say, 1,000 tons of cloth per 
annum, the annual weight of water to be removed from 
the cloth will be at least 10,000 tons. Of this large 
quantity a great proportion can be removed by mechani- 
cal means, leaving 2,000 tons to 3,000 tons to be 
extracted by the application of heat. Of the two main 
methods, mechanical removal of moisture is by far the 
most economical, within its limitations. A mangle, for 
instance, may remove moisture from heavy cloth at the 
rate of 3 tons per hour at the cost of about 10 kWh, 
whereas to remove the same quantity by heat would 
require the equivalent of about 4,000 kWh. 

The modern mangle (Fig. 4, herewith) is constructed 
in many forms, without varying much in principle. It is 
used as a dryer pure and simple; but more often, in 
addition to removing moisture, it is employed as a 
means of adding to the cloth a measured quantity of 
finishing chemicals, starch, filling, or dye. In the 
recently developed finishing processes which employ 
synthetic-resin solutions, a mangle is used to impreg- 
nate the cloth with a very exact quantity of solution, 
the bowls or rollers must, therefore, be of correct quality 
and accurately ground. The working faces of mangle 
bowls may be of wood, compressed cotton, brass, 
nickel or chromium, vulcanite, or hard or soft rubber. 
The first two types are built up on steel centres, while 
the others generally have a strong cast-iron centre with 
steel journal ends shrunk in. The covering is applied 
to the machined face of the cast-iron centre. The 
grinding of the working face has to be done with care 
and judgment, as the successful working of the bowl 
depends largely on this point. It is usual to grind 
bowls with a certain amount of “‘ camber’”’, the middle 
of the bowl being left larger than the two ends by a 
given amount. This allows for the inevitable slight 
bending of the bowl which takes place when weight is 
applied to the journals. A bowl without camber would 
be “light” in the centre, allowing more moisture to 
remain in that part of the cloth which, with a dye or 
a resin filling, would show serious variations of shade 
or of finish. An incorrectly ground bowl, by allowing 
excess moisture in parts of the cloth, greatly increases 
the time and cost of the subsequent drying. 

The two-bowl finishing mangle is a very usual and 
very versatile type. For heavy work, such as crease- 
resisting cloth, resin impregnation, and occasionally 
for dyeing, a three-bowl machine is used. A common 
combination is a bottom or driving bowl with a brass 
shell or a nickel face, and a top bowl with a rubber 
covering of medium hardness. In three-bowl mangles, 
the centre bowl may be the metal one, the drive being 
applied to the centre bowl. In mangles for mercerising 
and resin work, however, it is better practice to have 
metal bowls at top and bottom, both driven, and the 
centre one of rubber. This method avoids slip and 
makes for economy, as there is only one soft bow] to 
maintain. In textile practice two metal bowls are 
never used together, as this arrangement is liable to 
damage the cloth; moreover, the inherent uneven- 
nesses of cloth thickness would render such hard bowls 
ineffective. Soft bowls, however, are frequently run 
together. Pressure is usually applied by a system of 
compound levers and weights. A heavy screw bears on 








This | each top bowl bearing, and serves as a means of apply- 
It follows that | ing and relieving the pressure caused by the weights 


on the ends of the secondary lever. The compound 
lever system is employed to give pressures up to a 
total of 6 tons, i.e., 3 tons on each end of the top bowl. 

Synthetic-resin finishes demand heavier and more 
even pressures, and a more exact method of control. 
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A hydraulic system was already in use on the heavy 
mangles used in mercerising, and such systems are now 


applied to three-bowl finishing mangles, which require | 


total pressures up to 10 tons. 
on the mangle drive supplies a weighted accumulator 
which feeds a pair of simple hydraulic cylinders placed 
under the bottom bearings of the mangle. A control 
valve enables pressure to be applied or relieved 
instantly, and the exact amount of the pressure is 
indicated on a pressure gauge. 
changing weight on the accumulator. General ease and 


accuracy of control is improved by the air-loaded | 


mangle, also introduced in connection with synthetic 
resin finishing. The hydraulic cylinders are replaced 
by comparatively large pneumatic cylinders. The air 
is supplied from a small compressor, or from the general 
air line of the works, and is controlled by a spring- 
loaded reducing valve. Pressure can be applied or 
relieved instantly, and can also be varied by the turning 
of a valve. The air system is much cleaner than the 
hydraulic. The hydro-extractor, or “* whizzer,” is used 
for removing moisture from cloths which might be 
damaged by the pressure of a mangle. Cloth is piled 
in rope form into the perforated basket of the machine, 
which is then rotated at high speed until all possible 
water is driven off by centrifugal force through the 
perforations in the basket. This is, by nature, an 
intermittent method, and therefore slow in operation, 


but many delicate fabrics can be processed by it without | 
A more recent machine, very effective in some | 


injury. 
cases, is the suction hydro-extractor. Here the cloth, 
in open width, is passed over a narrow slot, about 4 in. 
wide, in a suction pipe. An extraction pump main- 
tains a vacuum of 10 in. to 15 in. of mercury under the 
slot, and the consequent stream of air which is forced 
through the cloth entrains and removes a considerable 
amount of moisture. This machine is also very gentle 
in its treatment of delicate fabrics. Little friction is 
caused by the suction slot, and the possibility of 
crease marks is avoided, since the cloth is in full width. 

Even in favourable cases, moisture removed by 
mangle, hydro-extractor, or suction extractor leaves a 
residue of about 50 per cent. of the dry weight of the 
cloth, and more commonly the residue is 80 per cent. to 
100 per cent. It is this residue which constitutes the 
real problem in drying. It is removed in practice by 
the application of heat by conduction, and by subse- 
quent absorption of the moisture by the atmosphere. 
Radiant-heat applications have been little used. The 
method of heat conduction from a hot surface is used in 
textile finishing in the form of the can dryer, which is 
much used for preliminary drying processes. The 
cloth is passed over a series of revolving cans or cylin- 
ders made of copper sheet. Steam enters each cylinder 
through the hollow trunnion at one end, and con- 
densate is removed through the other trunnion by 
means of scoops. 
their lack of width control of the cloth, and by the 


adverse effects of hot metal surfaces on the finish of | 


certain fabrics. 

In air drying, the air surrounding the cloth has to 
transfer sufficient heat to evaporate all the moisture, 
and to absorb the vapour thus produced. The mechan- 
ism of moisture removal from cloth is not yet fully 
understood. It is becoming clear, however, that the 
transfer of heat to the moisture is generally the ruling 
factor. 
for vapour escape and vapour absorption will be amply 
provided. The conditions for efficient heat transfer are 
high temperature difference and high gas velocity. 
The air temperature is limited by the risk of overheating 
of the cloth. The highest temperature which has so 


far been employed in drying machines is about 300 deg. | 


F. Air velocity is limited partly by the difficulty of 
controlling the cloth when velocities are too high, and 
partly by economic factors, since the fan horse-power 
required increases faster than the improved drying 
effect. By careful balancing of air flows and correct 
design of nozzles and ducting, air velocities of the order 
of 2,000 ft. per minute can be economically applied. 


A modern type of cloth dryer in which the above | 
principles are fully considered is known as the “ multi- 


An example is shown in Figs. 5, 6 and 7, 
on the previous page. A chain conveyer a, the cross- 
members of which are cork-covered spaced 
arranged as shown in Fig. 7, takes an up-and-down 
path through an insulated chamber. Air, circulated 
by fans, passes through steam heaters 5 and 
emerges at high speed through slots directed against 
the face of the conveyor. The cloth c is fed on to the 
conveyor and is held there by the force of the drying 
air issuing from the slots. This machine has the 
advantages of avoiding cloth strain, allowing full 
shrinkage while drying, requiring small floor space in 
relation to output, and, owing to the efficient drying 
conditions, short period of cloth in the drying chamber. 


pass air-lay.” 


The simple air circuit results in a low fan horse-power. | 


These features make it ideal for first dryings of delicate 
fabrics, particularly where shrinkage is required. 


(To be continued.) 





A small hydraulic pump | 


Pressure is varied by | 


The use of can dryers is limited by | 


If this can be done efficiently, the conditions | 


bars, | 
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FURNACE APPARATUS. 


547,584. Metallurgical Furnace. International Alloys, 
Limited, of Slough, W. E. Prytherch, of Stoke Park, | 
Bucks, Ernest Newell and Company, Limited, of Misterton, 
Notts, and P. Howden, of Misterton. (5 Figs.) June 9, 
1941.—The furnace is designed for the reduction of | 
magnesium-bearing ores in transportable self-contained | 
crucible and condenser assemblies, the furnace chamber | 
through which the crucibles move being provided with 
}an open cooled trench to accommodate the condensers. 


The furnace tunnel is approximately 150 ft. long and | 
consists of five aligned each 30 ft. long, of | 
which only one is shown. Each section is built up of 
six similar open-ended casing units 1, which are oblate 
in cross-section. The middle tunnel section is supported 
| by cradles anchored to the foundation and the remaining 
tunnel sections are each supported by cradles 2 resting 
| on rollers 3 so that the tunnel as a whole is free to expand 
in both directions. At opposite ends of the tunnel are 
loading and unloading chambers, each connected with 


sections, 





(641.584) 





‘jie 3? t) L 
the tunnel by an expansion joint 4. The end of the 
tunnel is normally closed by a sealing door 6, and a 
lateral extension of the chamber has an access opening 
also closed by a sealing door 7. Thus the sealing door 6 
of the tunnel is capable of being opened and closed 
without opening the valve chamber 5 to atmosphere. In 
the closed position, the jointing ring on one face of the 
sealing door is pressed against an end face of the tunnel 
by mechanism operated hydraulically from the exterior 
of the valve chamber. When the mechanism is released, 
the door is raised into the upper part of the chamber 
and brought into a rotary cage 12 by which the door | 
jis reversed. This double-faced door to be 
fitted and the jointing ring on either face to be readily | 
inspected without opening the tunnel to atmosphere. The 
door 7 giving access to the valve chamber 5 is of similar 
construction to the door 6 and is operated in a similar | 
manner, a rotary cage 16 enabling the door to be reversed 
when it is raised. At some distance from the bottom of 
the furnace tunnel is a horizontal floor 17 extending only 
partly across the tunnel so as to leave a central, longi- 
| tudinal gap. This gap is flanked by depending walls 
which form a trench, below the furnace chamber, in | 
which are mounted electric heaters. A track for bogies 23 | 
| supporting the self-contained crucible and condenser 
assemblies 24 is provided at the bottom of the trench. 
Cooling pipes ran along the bottom and sides of the 
tunnel having a separate set of | 
| 


The electrodes are suspended in the | 


enables a 


| 
| 


trench, each section 
cooling pipes 26. 
furnace chamber through elongated openings 34 arranged | 
in pairs, one pair in each casing unit 1. Each opening is | 
surrounded by a water trough 35, the two troughs of | 
each pair of openings communicating, and having parti- 
tions to give a zig-zag passage for the cooling water. 
Provision is also made for cooling the tunnel shell at the 
junction zones of the casing units 1, by means of water 
flowing in ducts 40 running in horse-shoe fashion over the 
top and down the sides of the shell. These ducts are | 
connected in pairs alternately on opposite sides of the 

shell. Each section of the furnace tunnel has connectors 
45 for a vacuum pump, a similar provision being made for | 
the loading and unloading valve chambers at opposite 

ends of the tunnel to enable them to be exhausted | 
independently. The loading and unloading valve cham- 

bers can be rapidly exhausted each time they are closed 

'after the insertion of a freshly charged crucible and 








| opened 
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condenser assembly into the one chamber and withdraw | 
of an assembly from the other. The doors 6 are only 
after the chambers themselves have »b 
exhausted, so that reduced pressure is constantly ma 
tained in the tunnel even during the loading and unlo 
ing of crucible and condenser assemblies into and « 
of the tunnel. In the reduction of magnesium-bea: 
ores, for example, the freshly charged and prehea(« 
crucible and condenser assemblies are loaded, one af 
the other, into the tunnel, while this is subjected 
vacuum. The assembly, supported on a bogie, is pus 
into the lateral extension of the loading chamber 5, 
inner door 6 of the chamber being closed to hold 
vacuum in the tunnel. When the assembly has Ix 
inserted, the outer door 7 is reclosed and the vacuun: i« 
re-established in the loading chamber. The interior 
the assembly is also brought under vacuum throw 
vents in the condenser walls. While the vacuum is bei 
restored, the assembly is hydraulically pushed latera 
into line with the tunnel. The inner door 6 is th 
opened, the tunnel vacuum being maintained, and t 
assembly is pushed into the tunnel. Unloading of « 
assembly from the opposite end of the tunnel is similar! 
effected. The operation of the furnace is continuouw 
The loading and unloading door mechanism, pushers a: 
vacuum -breaking valves are interlocked to ensure foo 
proof sequence of operation. (Accepted September 
1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


547,950. Billet Piercing Press. Wellman Seaver 
Rolling Mill Company, Limited, of London, and J. Marnie, 
of Wolverhampton. (3 Figs.) March 14, 1941.—Th« 
object of the invention is to enable the guides for th: 
moving parts of the press to be easily adjusted for wea 
and alignment. The bedplate 1 of the press is rectangular 
and has a bridge 2 supported above it on a pair of distanc« 
pieces 3 rising from opposite ends of the bedplate. Bolts 
passed through the distance pieces hold the bridge and 
distance pieces on the bedplate. The billet container 6 
is constructed to receive the usual internal liner, which is 
slightly tapered from top to bottom externally and is 
changed according to the dimensions of the billet to be 
pierced. The billet container is mounted in a cup 
shaped support 8 which is moved and controlled by th« 
hydraulic rams 12, mounted in the bedplate. The 
punches are carried by the bridge 2 and are mounted 


| on a carrier slide 71 which moves longitudinally in a guide 
|}so as to bring one or other of the punches into the 


operative position. During the piercing operation, th« 
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operative punch 13 is fixed relatively to the container 
support 8 and the latter is moved, with the container 6 
and the billet, towards the punch for the piercing opera- 
tion and then retracted. The billet-container support 8 
moves in four narrow vertical guides 32 carried on the 
distance pieces 3 and having plane guiding surfaces which 
lie at 45 deg. to the vertical plane of the figure. The 
guides each consist of a right-angled triangular-section 
body, bolted down one side against a flat vertical surface 
on the adjacent distance piece 3, the hypotenuse of the 
section facing inwards and constituting the guide surface. 
The plane guide surfaces on the support 8 are formed by 
wear plates fitted to the support. The narrow vertical 
guides 32 are adjustable on the distance pieces by screw 
pins 38 mounted in specially headed bolts 39 on the 
distance pieces. Thus, by loosening the fixing bolts 35 of 
the guides and adjusting the screw pins 38, the position 
of the guides can be adjusted to take up wear, or tilted 
to vary the direction of the axis of the billet container. 
This makes it possible to ensure that the movement of 
the billet container shall be true to the punch. (Accepted 
September 18, 1942.) 
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THE HEAT PUMP. 
By Dr. T. F. Watt, M.LE.E. 


Durtne recent years, the principle and applica- 
tions of the heat pump have aroused increasing 
interest and this appliance is now being installed 
in considerable numbers.* In normal times, the 
development of the principle involved in the heat 
pump would be of unusual interest, but at the 
present time, when so much emphasis is being 
placed upon the importance of fuel economy, the 
heat pump has acquired a special significance. The 
fundamental principle of the type of machine with 
which this article is mainly concerned, was outlined 
by Lord Kelvint in 1852. At that time, however, 
there was no special need for such a machine, 
neither were any suitable technical facilities available 
for its construction and application. In what follows 
the essential features of the operation of Kelvin’s 
heat pump will be considered and data will be 
given of some recent large equipments which are 
now in full operation and giving completely satis- 
factory performance. 

In Fig. 1 is shown diagrammatically the main 
features of a heat pump equipment for heating and 
air-conditioning a room. The air in the room, of 
which the temperature is 20 deg. C., is drawn out 
near the floor, compressed practically adiabatically, 





so that, 
W= Q, 727 koal. . .@ 


2 
or, 


od Q; T; “ty T, y 
W= a) kWh. . (3) 


from which it is seen that when (T, — T,) is small, 
the heat loss to the room may be many times 
greater than the work expended. It also follows 
from expression (1), that 


T 
QS &- jie wie 


so that Q, will be so much the greater, the greater 
the heat loss to the room, the higher the tempera- 
ture T, of the outside air, and the lower the tem- 
perature T, of the heated air. 

For the range of temperature which has been 
assumed in the foregoing, viz., T, = 0 deg. C. = 
273 deg. absolute, and T, = 30 deg. C. = 303 deg. 
absolute, the energy which would have to be 


expended in the ideal case is 
o 2% B&W 
= 305 300 = ° 1 360 *Wh. 


In practice, the energy which has to be expended 
is about 0-3 ©? kWh, that is, 0-3 times the 


mechanical equivalent of the heat loss to the room. 
In spite of this, however, the saving gained by this 








Fig. 1. * eT a as —© Room Fig. 3. =>—— 
> ZY IN 
i Al Pale SE 























Steam 
<a 





=> 
Steam 




















¢ 1_} 
Water _| J 
Motor Compressor ——s Ps <= 
" Heat Exchange/ } | 
Tiatine 
| j Throttle 

o—-—-—_ Per Air en — A ~@ Beam | “ENGINEERING” 
(7997) a ~ 


and thus heated to 40 deg. C. It is then passed to 
the heat-exchange chamber, into which fresh air at, 
say, 0 deg. C., is drawn and this air is heated to 
30 deg. C., so that the compressed air loses 10 deg. C. 
of its temperature in the process. This air is then 
expanded in a turbine so that its temperature falls 
to —10 deg. C., and it is then expelled to the outside 
atmosphere. The requisite mechanical work sup- 
plied is the difference between the energy of com- 
pression and the energy recovered from the expan- 
sion in the turbine. The equipment operates 
without the heat losses which would otherwise 
result if fresh air were to be directly heated to the 
required temperature. 


Let 

Q, kcal. be the heat loss to the room, 

Q, keal. be the heat extracted from the outside air, 

W keal. be the work done in performing the heat 
exchange, 

T, absolute be the temperature of the fresh air, 

T, absolute be the temperature of the air which is 
delivered to the room. 


Then, for a reversible heat pump, 
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* Bull. Schweiz. Electrotechn. Ver., vol. 29, page 261 
(1938); Schweiz. Bauz., July 4, 1942; #.T.Z., June 18, 
page 284 (1942). 

t Procceedings of the Philosophical Sociely of Glasgow, 
Vol. IIl., page 269; also Collected Papers, Vol. I., 
page 515. 


| heat pump process, as compared with the normal 
| systems of heating by means of fuel-fired furnaces, 
is very great, since in the normal methods, not only 
must the total heat loss to the room be supplied, 
but, in addition, all the heat necessary to raise the 
temperature of the outside fresh air. 

Another application of this type of heat pump 
which has already found extensive service is for 
distillation processes, and Fig. 2 shows the main 
features of the equipment for such a purpose. The 
liquid which it is desired to distill (for example, 
water) is converted into steam at atmospheric 
pressure (1-03 kg. per square centimetre), that is, 
the temperature of the steam is 100 deg. C., this 
conversion being effected by means of the quantity 
of heat Q,. The steam is then adiabatically com- 
pressed to 1-4 kg. per square centimetre, which 
results in a rise of temperature of 109 deg. C. and 
in the same heat-exchange chamber it is condensed 
by means of the transfer of the quantity of heat 
Q, = Q, to the liquid which it is desired to distill. 
The condensed fluid is then drawn off, its pressure 
being reduced by means of a throttle element. 
Since the process does not give rise to any heat 
drop, @ single heat-exchange chamber can be used. 
The requisite mechanical work comprises solely 
losses due to friction, eddies, throttling, and in the 
heat-exchange chamber, and the ate amount 
of these losses is about one-twelfth of the heat Q, 
which is supplied to generate the steam. 

A heat pump equipment has been installed in the 





on May 12, 1941, and some of the leading data are 
given in what follows. The hall has no fireplace or 
chimney and the total heat supply is provided by 
means of five large heat pumps, each of 92 kW 
capacity, of which two are used for heating the 
water and three for heating the hall. In order to 
carry the peak load and also for purposes of a stand- 
by reserve, there is one electric boiler of 2,000 kW 
capacity. Originally, six coke-fired boilers were 
installed having an hourly heat production capacity 
of 440,000 kcal. Since, however, heat pump 
equipment had already been installed in the Ziirich 
Rathaus and had given satisfactory service, it was 
decided to install corresponding equipment in the 
Swimming Hall. In order to increase the efficiency 
of operation, a heat pump is installed to extract 
heat from the outflow water of the bath (22 deg. C.) 
and for this purpose the outflow water (30 deg. C. 
to 35 deg. C.) of the pre-cleansing equipment is 
utilised. With this range of temperature it is 
found to be possible to obtain 6,000 kcal. from an 
expenditure of 1 kWh, and the significance of this 
will be understood when it is remembered that the 
heat equivalent of 1 kWh is 860 kcal. 

The fresh water supply is at a temperature of 
10 deg. C. and this is raised to 28 deg. C. by using it 
to cool the transformers of the neighbouring sub- 
station of the Electricity Supply Department. The 
total annual heat requirement of the equipment 
amounte to 2,300 x 10* kcal., exclusive of the 
heating of the hall itself. Of this total amount, 
980 x 10* kcal. are obtained from the cooling of 
the transformers and a further 777 x 10* kcal. by 
means of a heat pump from the waste water of the 
bath and the pre-cleansing equipment. For this 
purpose, 122,111 kWh are required, so that the 
specific gain of heat is 

777 x 108 
122,111 


The remaining 540 x 10* kcal. has to be obtained 
by means of a second heat pump utilising a source 
of cold water of which the temperature varies from 
2 deg. C. to 20 deg. C., the sum total of these three 
components being 
(777 + 540 + 980) 10° = 2,297 x 10° 

as already stated. The specific gain of heat from 
this second heat pump is only 3,000 kcal. per kilo- 
watt-hour, so that the expenditure of an amount 


540 x 10° , . 
= 180,000 kWh is required. 
With regard to the whole equipment it may be 
said that it has fulfilled all expectations and it is 
considered that it will give rise to a greatly ex- 
tended use of heat pumps by other authorities who 
are in charge of establishments for which such a 
method of heating is suitable. The new heating 
equipment of the Ziirich Rathaus, is the first large 
scale installation of the heat pump principle as a sub- 
stitute for heating by fuel-fired boilers. In this case, 
heat is pumped from a low-temperature source, of 
which the temperature varies from 3 deg. C. to 
15 deg. C. into a heat carrier at a higher temperature, 
viz., the water of the central-heating installation ; 
such a low-temperature source may be a convenient 
river, lake, or storage tank. The link between the 
low-temperature source and the heat carrier by 
means of which the heat transfer is effected, is 
dichlordifluormethane, which boi!s at a temperature 
of —7 deg. C. and a pressure of 2-5 kg. per square 
centimetre. The water from the low-temperature 
source is used to cause the fluid to evaporate and 
the vapour is then compressed by means of an 
electric motor, thus raising its temperature suffi- 
ciently to allow the requisite amount of heat to 
pass to the water of the central-heating apparatus. 
In this way, the vapour of the fluid becomes con- 
densed and flows back to the main container 
through a pressure-reducing valve. 
From actual test data it is found that the amount 
of heat which is pumped into the water of the 
central-heating equipment is 2,000 kcal. per kWh 
of energy supplied. Although this is very much 
less than is obtained in the case of the heat-pump 
equipment in the Swimming Hall, sufficient data 
are now available on the operating costs to show 
that the system has thoroughly justified its installa- 
tion. 


= 6,450 kcal. per kWh. 


of energy = 





new Swimming Hall in Ziirich, which was opened 
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THE PROBLEM OF COMBINED 
STRESS. 
By James J. GugEst. 
(Continued from page 102.) 


A double-constant criterion derived from experi- 
mental results was proposed (1908) by Professor 
Hancock*, who, plotting the then available results 
of tests under combined tension and torsion on axes 
corresponding to the respective direct and shear 
stresses and taking the limiting stresses as unity, 
found that the points lay more closely to an elliptic 
quadrant than to the circular quadrant correspond- 
ing to the simple shear-stress criterion. He then 
assumed that this elliptic quadrant was a complete 
expression of the law of failure, and hence deduced 
that failure occurs when 

re em 

4% 
and advanced it as replacing the shear-stress cri™ 
terion which he had previously advocated. In arriv- 
ing at this criterion Hancock omitted all considera- 
tion of those tests in which two principal stresses 
of a like nature had been applied to the material— 
those represented in the upper part z O y of Fig. 3, 
page 21, ante—and failed to observe that his equa- 
tion cannot possibly apply to such cases, since all 
principal stresses corresponding to a state of stress 
expressed by f and gq (i.e., a normal stress and a shear 
upon the plane over which the normal stress acts) 
must be of opposite sign. This criterion, equation (2), 
evidently is not applicable to cases of three prin- 
cipal stresses, nor where one principal stress is zero 


(2) 
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were carried out at the N.P.L. at the instance of 
interested firms and associations, including the 
Institution of Automobile Engineers, before which 
Gough and Pollard read a paper* describing the 
research and announcing that they had discovered 
the true law of failure for such materials, namely, 

Y Lh ) L(2_ A) - 

a’ qo : a i a eb. 
and supported their discovery by diagrams showing 
}excellent agreement between their experimental 
| results and the curves corresponding to the above 
equation, which they termed the General Conic 
relation. This equation, putting g = 0, predicates 
different limits, f, and a ah. 

0 ° 
compression, and accordingly it is not limited in ite 
| application to those metals only in which these are 

equal, as the Gough-Pollard relation is. It, how- 
| ever, again cannot apply to three dimensional stress 
combinations or to those cases where one principal 
is zero and the others either both tensile or both 
compressive. Thus it cannot be a general criterion 
of failure. 

Actually it is the Guest law, equation (1), applied 
to the special stress combinations, bending and 


Fig. 5. 
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and the others either both tensile or both com- 
pressive. Being so limited, this criterion cannot be 
an actual law of failure. 


exist on one face of a cubical element, failure occurs 
when f = f,. If an additional tension p be applied | 
to another face, equation (2) indicates that it will 
produce no effect and that failure will still occur 
under increasing values of f, when it reaches the 
value f,. This is in agreement with the results| 
shown in Fig. 3. Equation (2) similarly implies | 
that this is also what would occur if p were compres- | 
sive ; but in that case, and if p were equal to f, the | 
state would be one of pure shear and thus failure | 


would occur when f = g». Thus failure according to | " 


this criterion depends on the view taken of the state 
of stress and thus the Hancock criterion is self- 
contradictory. Furthermore, this equation, con- 
taining squares only, predicates that the limiting 
stresses in tension and in compression are equal ; 
thus at most the criterion could apply to few 
materials and cannot be a true criterion of failure. 

Hancock’s criterion has been discussed here 
because in a paper? read before the Institution of 
Mechanical Engineers in 1935, describing a lengthy 
research carried out at the National Physical Labora- 
tory at the instance of the Department of Scientific 
and Industrial Research, Dr. H. J. Gough, then 
Superintendent of the Engineering Department of 
the Laboratory, and Mr. H. V. Pollard, stated that 
their research showed that none of the criteria of 
the Southwell-Gough list could be true and an- 
nounced that they had discovered the general law 
of failure of ductile materials under alternating 
stresses and gave equation (2) as the expression 
thereof, and claimed it to be a new discovery made 
at the Laboratory. As they omitted to mention 
Hancock’s criterion, this equation has now received 
the title of the ““Gough-Pollard relation.” As the 
Executive Committee of the Laboratory gave their 
approval of the paper for publication, and later, in 
the annual reports of the Laboratory, stressed its 
importance, many engineers and scientists have 
accepted it as the truth. Nevertheless, all that I 
have said above concerning the Hancock criterion 
applies to the identical Gough-Pollard relation which 
fails to conform with even the first conditions to 
which a law of failure is subject. 

Later similar experiments upon brittle materials 
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If q be zero and the single tensile normal stress { | 
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torsion, which alone were used in the researches at the 
N.P.L. In their Institution of Mechanical Engineers 
paper, Gough and Pollard stated that they had 
full knowledge of the Guest criterion and had speci- 
fically excluded it from their list of theories worthy 
of consideration as being erroneous, and in particular 
asserted that no criterion could possibly apply to 
both ductile and brittle metals, which they asserted 
behaved entirely differently. Elsewhere,t I have 
discussed the Gough and Pollard Law, their mode 
of research and their methods of argument. 

The next criterion is that of Dr. A. I. Becker 
(Univ. of Illinois), who subjected specimens 5} in. 
in diameter by } in. thick, machined out of tubes 
of several varieties of steel, to combinations of 
axial load and internal fluid pressure. The results 
were all of the same character, indicated in Fig. 5, 
reproduced from my paper ‘‘ Research on Combined 
Stress and Anisotropy” (Phil. Mag., Ser. 7, 
vol. XXX). The work was evidently carefully carried 
out but it yielded results inconsistent with any yet 
proposed criterion, and Becker accordingly devised a 
new criterion{ expressed thus:—‘‘ No. 5. With in- 
creasing value of the ratio of biaxial stresse’ the yield 
point strength follows the maximum-strain theory 
until the value of the shearing stress reaches the 
shearing yield point, then the shearing stress controls 
according to the maximum-shear theory. There 
are thus two independent laws each dominant within 





* Hancock, Phil. Mag., November, 1908, vol. XVI., 
page 720. 

t Gough and Pollard, Proc.I.Mech.E., vol. 
November, 1935, page 3. 


131, 








* Gough and Pollard, Proc. I.4.H., vol. 31, page 821. 


+ Guest, Aulomobile Engineer, September, 1937, page 
327. 





} Becker, Univ. Il. Eng. Dept. Bull., No. 85, 1916. 


proper limits instead of some single law as has 
hitherto been assumed.” This criterion is advo. 
cated as undoubtedly the truth by Prof. Wester. 
gaard* (Univ. of Illinois), is approved by Professor 
Batson (Liverpool Univ.) as “ fitting in very well 
with existing experimental work,” and is used in 
the United States Department of the Interior for 
practical design. I have given an explanation of 
Becker’s results, namely, that they are merely the 
effects of a simple form of anisotropy existing in a 
material normally following the Guest Law. Such 
anisotropy is likely to be left in drawing opera. 
tions, but the weakest planes are located differently 
from those which existed in Mason’s specimens. In 
the upper part of the figure, the initial increase in 
the main tension at failure where a perpendicular 
tension is superposed—an increase here of 16-5 per 
cent.—and its constant value with further increases 
of the perpendicular tension, is the effect of a 
particular type of anisotropy. The inclination 
of the line joining the five points in the lower part 
of Fig. 5 is strong evidence of the truth of the Guest 
Law as opposed to the simple shear law. As Becker's 
results plot closely to straight lines, his research is 
again evidence that the criterion is linear. This 
simple explanation shows that the Becker criterion 
is mistaken. 


(To be continued.) 








THE ENGINEERING 
OUTLOOK. 


IX.—SrrvucturaL ENGINEERING. 


THE anticipated decline in activity in the build- 
ing and structural engineering industries with the 








completion of Government work, which was re- 


| flected in the intention, mentioned in this series 


last year, to call up a large number of men from 


| these industries, has been somewhat postponed. 


The first indication of a change in policy was the 





Government announcement in July, 1942, that an 
accelerated building programme was being em- 
barked upon ; its nature was not divulged, but it 
was stated to involve a complete reversal of the 
previous restrictive policy. One important con- 
sequence was to postpone the measures for the 
concentration of the industry: another was to 
stop the flow of men from the industry to the 
services and munitions production. It was stated 
that co-ordination of effort was to be ensured through 
new machinery, in the form of an Advisory Joint 


:| Committee, recruited from representatives of the 


responsible federations, in order to settle the various 
problems arising. 

A month later, the nature of the programme was 
made public by Mr. Bevin, who appealed for a great 
effort to be made for the provision of the large 
camps required for American troops. At the end 
of September, it was stated that over 100,000 men 
from the building and civil engineering industries 
were employed on building these camps; and Mr. 
Bevin officially thanked the National Federation 
of Building Trade Employers, the National Federa- 
tion of Building Trade Operatives, the Federation 
of Civil Engineering Contractors, and the Civil 
Engineering Construction Conciliation Board (oper- 
ative’s side) for their co-operation. In some cases, 
it was said, craftsmen were doing labourers’ jobs 
(though at craftsmen’s rates of pay) and so great 
was the need for labour that the Ministry expected 
to call on foremen, and men normally working on 
their own account, and to comb out building main- 
tenance men from industry and from local autho- 
rities. Although the urgency of the programme was 
recognised, considerable dissatisfaction was ex- 
pressed by the industry at the misuse of craftsmen ; 
it was felt that the Government had mismanaged 
its policy, largely as a result of failing to consult 
the industry in drawing up plans. In November, 
1942, Mr. Bevin announced that the 28,000 men 
whose call up had been deferred in view of the above 
programme would be released for service with the 
Forces, though this should not be taken to indicate 





* Westergaard, JI. Franklin Inst., vol. 189, 1920, 
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that the extended building programme had lost 
any of its urgency. It. seems probable, however, 
that by the end of 1942 the programme had passed 
its peak ; Mr. Hugh Beaver, Director-General of the 
Ministry of Works and Planning, said, at the 
beginning of October, ‘‘ The question remains as to 
how the industry is to face the contraction that must 
become increasingly severe as soon as the present 
programme is completed.” 

Considerable attention has been paid during 1942 
to the placing of contracts in view of complaints 
about bad distribution of load between large and 
small contractors. Ina letter to the president of the 
London Master Builders’ Association, in October, 
1942, Mr. Hugh Beaver stated that it had been | 
laid down that no firm having in hand work to the | 
value of more than 60 per cent. of its average annual | 
turnover would be eligible for Government work 
until the value of the work in hand was less than | 
40 per cent. In November, it was announced that 
the Ministry of Works and Planning had recently | 
established a central register, containing the names | 
of all contractors who employed 100 men or more 
in July, 1941, and also regional registers of con- | 
tractors. The firms on the central register are 
eligible, with reservations, to tender for contracts 
exceeding 25,0001. in value. Contracts for work of a 
value less than 25,000/. are normally placed region- 
ally, and in each region the Ministry of Works has an 
allocation officer. It was stated that, though the 
regional system was not working as fully as the 
central register, it was being rapidly perfected. The 
measures adopted for the spreading of contracts 
included restrictions on the total load that in- 
dividual firms may carry, provision for compulsory 
sub-contracting, voluntary grouping of firms to 
enable the smaller ones to undertake contracts on 
a group basis, and consultation in the preparation 
of tender lists. The principle had been accepted 
that a certain proportion of every contract costing 
more than 60,0001. should be sublet. A committee, 
representing employers and operatives, has been 
set up under the chairmanship of Mr. George Hicks, 
Joint Parliamentary Secretary to the Ministry, and 
has full information of the size and character of 
the current building programme, the location of the 
works and the amount of labour required. 

Further news was given during the past year of 
the establishment of the force of mobile builders 
to undertake emergency building work anywhere | 
in Great Britain. It was stated in June that there | 
were 600 mobile builders in 10 “ flying squads,” 
complete with mobile feeding and sleeping accom- 
modation, materials and plant. In addition to 
special vehicles fitted up with bunks and a kitchen, 
each squad is provided with a 5-ton lorry, carrying 
plant and sufficient materials to enable the squad 
to be independent for seven days. In the absence 
of a heavy volume of repair work to bomb-damaged 
buildings, these squads have been employed to start 
urgent construction work, such as the erection of 
huts at building sites for the accommodation of work- 
men, before the main contract is let, thus allowing 
work under the main contract to start earlier than 
would have been the case otherwise. 

An interesting development occurred during the 
year in the building materials industry, in the 
formation of the National Council of Building 
Material Producers. The Council is a co-ordinating 
body representing some forty associations and is 
intended to represent this section of the industry 
in their relations with the other organised sections 
already represented on the Building Industries 
National Council, as well as to promote closer 
collaboration with Government departments con- 
cerned with building policies. 

Details are not available, of course, for Govern- 
ment work undertaken during the year, but two 
pre-war schemes have been completed which are of 
interest. One is the new Waterloo Bridge, which 
was opened in August, 1942, after nearly five years’ 
work. The other is the opening of the extension to 
Western-avenue, at the beginning of 1943. Work 
on this road, which runs from Shepherd’s Bush to 
Denham, by-passing Uxbridge, was begun in 1920, 
and it has been referred to as the most delayed road 
scheme in Great Britain. By the end of 1929, five 
miles had been completed ; by 1937, the length had 











increased to 11} miles ; but it was not until Febru- 
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ary, 1939, that the Ministry of Transport announced 
that an expenditure of 200,0001. had been proposed 
for the erection of a viaduct, two bridges and an 
embankment on the last section of the road. 

A striking contrast is provided by the Alaskan 
Highway, which was opened to truck traffic oven 
its entire length of 1,671 miles at the end of October, 
1942. Final approval for the construction of their 
portion was given by the Canadian Government in 
the middle of March, and the road was pushed 
ahead at the rate of 8 miles a day, 10,000 soldiers 
and 2,000 civilian workmen being employed on it. 
The roadway, which is 24 ft. wide, will be provided 
with a special gravel surface during 1943. A string 
of airfields has also been constructed along the road, 
and asurvey is in progress for a railway parallel with it. 

In Australia, details of an extensive construc- 
tional programme were issued by the Allied Works 
Council in May, 1942. It was stated that over 
1,000,000]. had been allocated for the manufac- 
ture and requisitioning of roadmaking plant for 
the Allied Forces, to be used by the Civil Con- 
structional Corps. The programme also includes 
the building of aerodromes and camps, and national 
security powers have been exercised to acquire 
equipment throughout Australia. 

In April, 1942, it was announced that the South 
African Railways Administration intended to begin 
the construction of a graving dock at Cape Town as 
part of the new harbour. It was estimated that the 
new dock would cost over 2,000,0001., and would 
probably take about 2} years to construct. The 
probable dimensions will be about 1,000 ft. by 
137 ft., with a depth of 45 ft. at low water. The 


| dock will be able to accommodate the biggest ships 


afloat, with the exception of the Queen Mary and 
the Queen Elizabeth. The road-building programme 
in Africa undertaken during the war should prove of 
great importance to the subsequent development of 
the country. 

The structural engineering and building industries 
in Great Britain can expect no great increase in 
activity during the war, and some decline seems 
probable. After the war, there is likely to be a 
very considerable increase in activity ; probably, in 
the first instance, mainly in connection with housing. 
In this respect, the extent to which flats are built 
rather than houses is of importance. In a broadcast 


|in April, 1942, Lord Keynes estimated that, in the 


early post-war years, this country would be in a 
position to spend 600,000,000/. to 800,000,0001. per 
annum on the output of the building industry as a 
whole, without incurring the danger of inflation. 
He estimated that this would need 1,250,000 men. 
These figures were not intended to cover public 
works contracting, which, before the war, employed 
some 328,000. The figures include repairs and 
current painting, decoration, and replacements as 
well as new construction, and cover factories as 
well as private houses. The corresponding figure for 
1938 is estimated at about 475,000,0001. The 
number of insured workmen in the building industry 
in July, 1938, was 1,050,000, of whom 109,000 were 
unemployed. Taking into account the higher level 
of prices which will prevail after the war, and the 
importance placed on post-war building, Lord 
Keynes’ figures seem low. In order to cover depre- 
ciation of existing buildings since the outbreak of 
war, as well as the considerable amount of new 
building and slum clearance which will be desirable 
after the war, an annual expenditure of well over 
1,000,000,0001. might not seem excessive. 

By comparison with the above figures, it was 
estimated, in August, 1942, at the annual meeting 
of the Building Industries National Council, that 
an annual expenditure of 800,000,000/. would pro- 
bably be required on building over the ten years 
following the cessation of hostilities. It was esti- 
mated that over 1,000,000 workmen, would be 
required on the building side, and 250,000 to 300,000 
on the civil engineering side. A considerable 
expenditure on road schemes is also to be expected. 
In 1940, grants to highway authorities from the 
Road Fund amounted to just under 8,000,000/., 
compared with over 12,000,000/. in the previous year, 
and further reductions have no doubt taken place 
since then. At the end of 1940, the Fund had a 
balance of 5,485,0001., compared with just over 
1,000,000/, in the previous year. 
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Essential Metallurgy for Engineers. By Dr. A. C. 
Vivian, B.A., A.R.S.M. London: Sir Isaac Pitman 
and Sons, Limited. [Price 8s. 6d. net.} 

Ir has been stated repeatedly by leading men in 
the profession that engineering students should 
devote more time to the study of physical metal- 
lurgy and that already overloaded curricula should 
somehow be stretched to include a course on the 
essentials of the subject. Largely prompted by 
these authoritative expressions, eminent metal- 
lurgists, both in this country and in the United 
States, have produced works written specially for 
engineers in which the main principles of metal- 
lography are presented in as simple a form as is 
possible and an insight given into metallic structure 
and its influence on the properties of metals. Among 
the latest of these works is Dr. Vivian’s treatise, in 
which, throughout, particular emphasis is laid on 
the arrangement, disposition, or architecture of 
atoms within a metallic mass, which is responsible 
for the effects causing strength or ductility. He 
opens with a chapter on the amorphous structure 
and then deals with the crystalline structure, solid 
solutions, metallic compounds and eutectics and 
eutectoids. In subsequent chapters the author 
deals with mechanical properties—in which he 
has much of interest to say regarding the true 
meaning of the fatigue test—and with the metal- 
lurgist’s technique in building up thermal equili- 
brium diagrams of the iron-carbon and the various 
non-ferrous alloy systems. He also devotes some 
chapters to case-hardening, heat-treatment, and cor- 
rosion, and, in conclusion, deals briefly with curative 
measures for damage to alloys. As Dr. Vivian him- 
self states, this is a very wide subject, largely outside 
the scope of the work, but he indicates what can be 
done to repair damage caused to metals by exposure 
to high temperatures, occasional gross overloads, 
and other accidental occurrences. The author is lec- 
turer at the School of Aeronautical Engineering of 
the Royal Air Force and has, therefore, had experi- 
ence of the type of argument that is required in 
presenting his subject to students and in sustain- 
ing their interest. Naturally, there is far more 
even in the elements of physical metallurgy than 
can be compressed in Dr. Vivian’s 150 pages; 
nevertheless, the book substantially achieves what 
it sets out te do, namely, to give students an insight 
into the essentials of the subject and to awaken 
interest which can be satisfied by the study of more 
advanced works. 








The Naval Architect's, Shipbuilder’s and Marine Engineer's 
Pocket-Book. By the late CLEMENT MACKROW, 
M.I.N.A., and LLOYD WOOLLARD, M.A., M.I.N.A. 
Fourteenth edition ; revised. London: The Technical 
Press, Limited. [Price 30s. net.) 

THE utility of any work of reference depends at 

least as much upon the knowledge and skill of the 

reader as upon that of the compiler, and this applies 
particularly to the large class described, sometimes 
rather euphemistically, as ‘‘ pocket-books.”’ Such 
books are never cheap to produce and it is only 
natural, therefore, that publishers should incline to 

““ca’ canny” when any large-scale revision is 

required ; but, inevitably, if necessary revision is 

postponed or successive modernisations are not 

sufficiently thorough, there comes a time when a 

great deal of critical care is essential on the part of 

the user of the book, who must know, if he is not 
to be misled, what data he can safely employ and 
what to ignore as obsolete. The familiar “* Mack- 
row,” it is to be feared, has now passed into the 
category of books to be used warily. Much that it 
contains is of permanent value, but there is much 
else that is in need of thorough overhaul and 
drastic pruning. A book dated 1942 should 
not still acknowledge its indebtedness to the 

‘‘ British Engineering Standards Association” for 

permission to reprint specifications bearing no year 

of revision, or give distances to ‘‘ St. Petersburg.” 

It might, however—if it is to appeal to the profes- 

sional classes named in the above title—make some 

reference to marine oil engines and to welding, and 
include the King George V dock among those 
accredited to the port of Southampton. 








By W. D. Jonzs, M.Eng., Ph.D. 


Powpsr metallurgy is the art of making metallic 
articles or masses by moulding powdered metals; it 
bears some similarity to the methods by which plastics 
are made. In general, there are three principal possible 
advantages of the powder-metallurgy technique which 
are responsible for its growing popularity, namely :— 
(1) It is frequently possible to manufacture metal parts 
which have shapes or properties which cannot be 
achieved in any other fashion. Examples of this 
technique are the porous bearing, filter, or wick, the 
bimetal contact material, and the hard metals. (2) It 
is often more convenient to use the metal-powder 
technique than methods of casting. Cases of this 
techni are the manufacture of articles of tungsten, 
molybdenum, platinum, the production of the Alnico 

t, and the preparation of impregnated diamond 
tools. (3) It 1s frequently cheaper to use the powder- 
metallurgy method, and in many cases it is a better 
all-round manufacturing proposition. Examples of 
this are the various small iron parts which are now 
being made in America. Various other incidental 
advantages are associated with powder metallurgy and 
some of these will be cited in the text which follows. 
A description will now be given of some actual powder- 
metallurgy manufacturing operations and, for con- 
venience, they will be examined in the order classified 
above. 

The manufacture of bearings in porous bronze is 
well established in this country and they are extensively 
employed in all fields of engineering, particularly in 
motor cars, aeroplanes, electrie clocks, sewing machines, 
refrigerators, and vacuum cleaners. They excel in 
circumstances in which it would be difficult to lubricate 
periodically. Their principle is based on hallowed 
bearing tradition, namely, that a successful i 
alley must consist of a mixture of hard and so 
particles. In this case the principle is taken to the 
logical extreme, and the hard particle, or matrix, is 
a 90: 10 bronze, and the soft particle is a hole or pore. 
The porosity of these bearings normally varies between 
25 per cent. and 40 per cent., by volume, and is 
susceptible of very exact control in manufacture. In 
many cases the amount of oil which the bearings con- 
tain is sufficient to last them for the length of their 
natural life although, of course, they can still be fed 
with oil in the normal way, in which case the pores act 
as @ capillary filter for solid foreign particles. These 
bearings are particularly economical in oil, and one 
important advantage which is claimed for them is the 
fact that a continuous lubricating film always exists 
over the whole bearing surface, even before rotation of 
the shaft commences. This is an important point if 
it is true, as is frequently repeated, that the principal 
wear in heavily loaded conventional bearings takes 
place during the first few moments of rotation before 
the oil has formed a continuous interfilm. It is also 
interesting to note that these porous bearings deliver 
more oil as they warm up. Mere warming in the hand 
causes oil to exude from the pores. Porous bronze 
material of this type has found a variety of applications 
apart from simple bearings. 

The successful manufacture of these bearings is not 
a simple matter. The process commences with copper 
and tin powders made to very carefully drawn up 
specifications. Generally, the particle size is of the 
order of 200 mesh to 300 mesh and they are mixed 
together in a 90:10 proportion. Some manufacturers 
add a small percentage of powdered graphite and others 
a small percentage of a lubricant to facilitate the 
pressing operation. Various types of presses are 
employed. The development of this industry took 
place using a slow-s hydraulic press and this type 
is still employed for the largest sizes of bearings. 
The normal manufacturing output of to-day, however, 
comes from high-speed mechanically operated presses 
of the type which have been so much employed in the 
pharmaceutical industry for manufacturing tablets, 
pills, ete. Such presses are of the eccentric cam- 
operated, or rotary type. They produce up to 500 
pieces per minute, and automatic feed of the correct 
weight of powder and automatic ejection are provided. 
The turers of these types of presses have been 
very ingenious and successful in devising means of 
balancing loads and distributing pressures in dies of 
various complicated shapes. This is a much more 
difficult proposition with metal powders than is the 
case with plastics pressing, because metal powders 
possess little ability to flow under pressure in a die, 
with the consequence that considerable frictional forces 
are easily set up. In a pressing of any considerable 
deptb it generally becomes desirable, therefore, to press 





* Paper, entitled ‘‘ Powder Metallurgy: Its Products 
and their Various Applications,” read before the North- 
East Coast Institution of Engineers and Shipbuilders on 
Friday, February 19, 1943. 


Abridged. 





NEERIN 


ENGI 


G. 





from both ends simultaneously, and such a procedure 
is generally followed, combined with a movable core 
rod in the case of bushing dies. 

The compacts, on ejection from the press, are quite 
strong enough to handle and must now be heat treated 
or sintered. The furnaces employed are developments 
of the usual type of continuous brazing or bright- 
annealing furnace. Different manufacturers employ 
different designs and sizes, but they all consist essenti- 
ally of a long, narrow straight-line muffle furnace in 
which the compacts are pulled, pushed, or conveyed, 
on a travelling mesh belt, or a roller hearth, through a 
heated zone and then through a long cooling zone. A 
protective atmosphere is maintained in the furnace 
and it is possible to use atmospheres such as hydrogen 
or cracked ammonia; it is nevertheless generally con- 
sidered necessary to turn to a cheaper atmosphere, 
namely, combusted coal gas. Several companies in 
the United States and in this country manufacture 
suitable plants in which town gas and air are mixed in 
the correct proportion and combusted over a catalyst, 
the water being subsequently condensed. In some 
cases the gas may be dried completely and purified 
before passing to the sintering furnace. During the 
sintering or fritting operation the tin melts and gradu- 
ally alloys by diffusion with the copper, producing a 
comparatively strong but porous mass of bronze. 

One of the most important advantages possessed by 
the powder-metallurgy technique is that articles can 
be made exactly to size and shape without machining. 
This means, of course, working to customers’ tolerances, 
but standard stocks of such bearings in the form of 
plain bushings generally have limits on internal dia- 
meter and outer diameter of minus 0-001 in. up to 
1} in. internal diameter, and limits on length of plus or 
minus 0-005 in. up to 1} in. length. Closer tolerances 
are met for special requirements. During the sintering 
stage dimensional changes occur which may be either a 
growth or a shrinkage, generally the former, and one of 
the difficulties in manufacture is the close control of 
these changes. In practice, this means a very careful 
control over the quality of the powder, the composition 
of the mixture used, the pressing operations, and the 
exact time and temperature cycle in sintering. 

After sintering, the bearings are impregnated with 
lubricating oil, either at 110 deg. C. for 10 or 15 minutes’ 
soaking, or at lower temperatures in a vacuum chamber. 
Finally, the bearings are sized to the necessary toler- 
ances in a mechanically operated sizing press which 
may be a suitably modified type of the familiar punch 
press, or merely the original powder press. On much 


| the same lines porous bronze compacts are being manu- 


factured and sold as filters for various solutions. 
Bronzes, copper-nickel alloys and pure nickel are being 
used for this purpose. The porosity varies over a wide 
range and may reach 80 per cent., by volume. They 
are used not only in the chemical industry but in 
domestic refrigerators and oi] heaters. One filter, 
some 5 in. long and 2 in. in diameter, has been developed 
as the fuel filter for a Diesel engine. Also, on much the 
same lines, bearings and valve guides are being manu- 





factured out of iron powder and mixtures of iron 
powder and copper. 

Hard Metals.—The familiar hard-metal carbide tool 
of the type of Wimet, Ardoloy, Cutanit, Tecometal, etc., 
is made entirely by powder metallurgy, and this is, 
in fact, one of the earliest and still the principal example 
of the technique. The manufacture of these materials 
is very difficult and complex and every stage has to be 
accompanied by the most rigid scientific control. It 
is not possible here to give more than an outline of 
a typical process. Compositions of these materials 
vary very considerably, but by far the greater quantity 
pootesed, consist of tungsten carbide, with or without 
@ proportion of titanium carbide, together with a _ 
portion of binding or auxiliary metal (generally from 
3 per cent. to 13 per cent.), which is usually cobalt, 
with or without proportions of nickel or iron. In 
America, tantalum carbide is being used to a consider- 
able extent. 
melted and cast, even although the melting point 
approaches 3,000 deg. C., but it has been found by 
experience that a product made in this fashion is 
perfectly hopeless as a cutting tool. It is intensely 
hard, of course, but it is also extremely brittle and 
is quite unable to withstand the shocks received in 
use on a lathe. This is an excellent example of the 
manner in which powder metallurgy comes to the 
rescue and enables the hardness of the hard-metal 
particles to be combined with the toughness of the 
bonding metal to produce a tool possessing the opti- 
mum qualities of both. It is a product which could 
not be manufactured in any other manner, and the 
process is all the more remarkable when it is con- 
sidered that the two substances present will not 
normally alloy with each other, at least at room 
temperature. 

An outline of the method of manufacture of the 
~— tungsten carbide tool bonded with cobalt is 
as follows :—First of all the powders must be made, 
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the ore and its reduction, in stages, by heating in 
hydrogen until a pure tungsten powder of the riyht 
grain-size distribution and qualities is obtained. The 
tungsten powder is then mixed with suitable carbon 
powder and heated in hydrogen in a carbon tube at 4 
temperature of about 1,500 deg. C. This operation 
can be considered as a sort of case-hardening of 
the tungsten powder, and the product is tungsten 
carbide powder, although it is not necessarily pure after 
the first carburising operation. Along similar lines, 
by reduction of the oxide by hydrogen, cobalt powde: 
is made, and again great care has to be taken that « 
powder having suitable chemical and physical prope: 
ties is obtained. Secondly, the two powders are mixed 
in the desired proportions and ball-milled for consider- 
able periods of time to ensure very thorough incorpora- 
tion of the cobalt with the carbide. Next, the two 
powders are pressed under hydraulic presses in suitably 
shaped dies, generally arranged to form rectangula: 
bars. A small proportion of paraffin wax dissolved in a 
suitable solvent is added to the powder before com 
pression. This considerably aids compaction and pro 
duces pressed sticks that are just strong enough to kx 
handled. 

The sintering operation is divided into two stages 
the pre-sintering and the final sintering. The first stage 
is conducted in hydrogen in tube furnaces at a tempera- 
ture of approximately 800 deg. C. In this pre-sintering 
stage the change taking place in the material can be 
regarded as a sintering of the cobalt only. The product 
after cooling is then found to be reasonably strong : at 
least sufficiently strong to permit it to be shaped 
by cutting with carborundum discs, or by the usua! 
operations of turning, drilling, or filing. In cutting 
the pre-sintered bars to shape, it is necessary to mak 
ped we allowance for the shrinkage that takes place 
during the final sintering stage, which may amount 
to 20 per cent. It is necessary to make this allowance 
as accurately as possible because, of course, the finished 
material is much too hard to be sized and any fina! 
adjustment in dimensions has to be made by expensive 
and laborious grinding operations. The final sintering 
takes place in hydrogen at a temperature of 1,400 deg. 
to 1,475 deg. C., depending on the composition. This 
is a delicate operation requiring great attention to 
detail. Such a high temperature necessitates the use of 





Tungsten carbide can, of course, be|i 


special furnaces, and these generally consist of eithe: 
carbon tubes heated by the direct passage of current. 
or alundum tubes wound with tungsten or molybdenum 
wire maintained in a hydrogen atmosphere. The 
temperature control of the furnace must be very exact 
and the hydrogen atmosphere has to be extremely 
pure and dry. Finally, the sintered tips are brazed 
to the tool holder and are then ground to size and 
polished (frequently by the use of a diamond-impreg- 
nated lapping wheel, which is also a product of powder 
metallurgy). 

The modern contact materialis a very fine example of 
powder metallurgy. Successful electrical contact mate 
rials are required to possess a remarkable range of quali 
ties. They should embody, in the one alloy, high elec- 
trical and thermal conductivity, high melting point, high 
hardness and wear resistance, low contact resistance. 
low vapour pressure, resistance to the formation of 
tarnish films, and resistance to welding and the forma. 
tion of pits and beads by arcing, or transfer of meta! 
from one contact to the other. There is no known cast 
metal or alloy which has any pretension of being able to 
meet all these requirements at the same time. 

Magnets.—The Alnico magnet is also an important 
example of the modern powder-metallurgy technique. 
The composition is somewhat variable according to 
the grade and manufacture, but, in general, runs from 
9 per cent. to 13 per cent. aluminium, from 17 per cent. 
to 24 per cent. nickel, from 5 per cent. to 12 per cent. 
cobalt, sometimes copper, and the austin iron. 
This composition is a most undesirable material to 
melt and cast, and the situation is made much worse 
by the fact that these magnets are frequently required 
in Ps sizes (weighing as little as 0-15 gramme) 
and m in very complicated shapes. Moreover, the 
alloy has a high melting point, in the neighbourhood of 
1,500 deg. C., and is very sticky and sluggish when 
molten; it is also very difficult to prevent the alu- 
minium from being lost by oxidation. The cast alloy 
is mechanically weak and easily broken in shaping, 
and, in addition, is far too hard to be shaped otherwise 
than by grinding. It is not difficult to understand, 
therefore, that once this magnet material became 
popular attempts were soon made to manufacture it 
by the methods of powder metallurgy. 

The process of manufacture follows very closely the 
lines that used for hard metals, with modifications 
suited to the special compositions and the necessity 
of producing specific magnetic properties. In this 
manner the powder-metallurgy technique is able to 
solve a problem which in some cases is acutely difficult 
of solution by a casting method. Furthermore, several 
additional advantages are claimed for the powde 
magnet in comparison with the cast product. 











This involves preparation of pure tungsten oxide from 





(To be continued.) 
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NOTES FROM NORTH AMERICA. 


Quora restrictions on imports into the United States 
of crude and fuel oil from Mexico are removed, and the 
tariff duty is reduced by 50 per cent., under a reciprocal 
trade agreement concluded late in December between 
the two countries. Previously, and particularly follow- 
ing the expropriation of foreign oil properties in Mexico, 
that country had sent oi] to the United States under 
heavy quota restrictions, while Venezuela, Colombia, 
and other countries enjoyed more favourable terms ; 
now, all these restrictions have been removed. Since the 
United States entered the war, imports of Mexican 
petroleum have increased sharply, reaching 18,000,000 
barrels in 1941, as compared with 1,728,000 barrels 
in 1939. Other concessions granted in the agreement 
cover a substantial portion of the trade between the 
two countries, those obtained by the United States 
affecting more than 200 items. Duties on 76 items 
are reduced and existing customs treatment of 127 
additional items are bound against changes to the dis- 
advantage of the United States. Mexican imports from 
the United States of products on which concessions 
have been made were valued in 1939 at 23,413,000 dols., 
or 29 per cent. of the total Mexican imports from the 
United States in that year. The concessions made by 
the United States apply to products which, in 1939, 
had a value of 35,215,000 dols., or 64-7 per cent. of the 
total imports that year §om Mexico into the United 
States. 

Although handicapped by a shortage of labour and 
by other factors incidental to the war, the United 
States copper industry in 1942 established a new record 
in production. With the aid of imports, the industry 
was able to supply all essential needs and also to ship 
considerable quantities abroad, principally to Great 
Britain and Russia. While actual] figures cannot be 
given, indications are that the production of refined 
copper from newly mined ores and old scrap last year 
was more than the 1941 total output of 1,065,667 tons. 
Imports played a greater part than usual in the nation’s 
copper supply ; virtually the entire output of the metal 
from the Latin-American mines was bought by the 
United States, and there were also importations from 
Canada and Africa. The price of copper in the domestic 
market was held at the fixed price of 12 cents a pound, 
the level established in September, 1940, by the defence 
authorities. In an endeavour to increase the output, 
however, the United States Government, early last 
year, announced that a premium of 5 cents a pound 
would be paid to a few companies on their output in 
excess of that in 1941. Later in the year, the quotas 
of most companies were lowered so that they would 
have a greater portion of the premium metal to sell, 
to offset higher production costs. In addition, a 
premium of 1 cent a pound above the cost of pro- 
duction was allowed to the mines in Michigan to 
encourage increased output in that State. The Copper 
Recovery Company, a United States Government 
agency, is striving to recover a large amount of 
copper by buying abandoned material containing it. 
With the mines of Chile and Peru working at or near 
full capacity, no material increase can be expected from 
South America, but there is believed to be a likelihood 
of some increase from Mexico. In recent years, Canada 
has broken production records annually, and indica- 
tions again are that the output of the Dominion in 
1942 established a new record. Since October 9, 
1940, Canada has banned all exports except to the 
British Empire and, under certain conditions, to the 
United States. The copper that the United States is 
receiving from Canada comes almost entirely from 
British Columbia, and, previously, had gone to Japan. 
The labour situation in the United States copper mines 
was improved considerably by the end of the year, 
as the Government lent some 3,000 soldiers to work in 
the mines. 

Canadian official sources report a rapid increase in 
the production of war materials during 1942, the most 
spectacular rise being in the output of aluminium. 
Canada now has the largest aluminium plant in the 
world, which has been expanded sevenfold since the 
war began, and now has a capacity which is said to be 
greater than the entire world production of the metal in 
1939. Canada is producing magnesium as well, by 
& process invented in Canadian research laboratories 
and also widely adopted in the United States. It is 
claimed that Canadian magnesium has the lowest 
production cost of any in the world. Already more 

than enough is being produced to meet all home require- 
ments, and there is a considerable surplus available for 
export. The production capacity for carbon steel 
has been nearly doubled since the war began, and that 
of alloy steel has been increased six times, while the pro- 
duction of brass has been expanded to at least fifteen 
times the 1939 output. Base-metal production has 
not increased proportionately to the general expansion, 
but the combined output in 1942 of refined aluminium, 
nickel, copper, lead and zinc is estimated at 1,300,000 
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mentioned above, and also of lead and zinc concentrates, 
to the United States and these exports are expected 
to be as high as 46,000 tons of copper, 10,000 tons of 
lead and 110,000 tons of zinc concentrates during 1943. 
Canada has been dependent on imported supplies of 
such critical non-ferrous metals as manganese, chrome, 
tungsten, molybdenum and vanadium, “but active 
search has been made for these minerals. Large de- 
posits of chrome have been found in Manitoba and 
Quebec, and one property will come into production 
early in the year. Molybdenum also has been found 
in Ontario and Quebec. 

A record-breaking total of 86,200,000 net tons of 
steel ingots was produced in the United States during 
1942, according to official estimates of the American 
Tron and Steel Institute. This achievement was the 
more remarkable as the industry’s 1941 production of 
82,800,000 tons exceeded all former records by a sub- 
stantial margin. American capacity is estimated at 
more than three times that of Germany, which was 
formerly the world’s second largest steel-producing 
country. The entire Axis capacity is now considered 
to be 61,000,000 tons yearly. The United States is 
believed to be making more than half of all the steel 
produced in the world at the present time, and this 
year’s production alone almost equals the tota] amount 
of 88,000,000 tons which Germany is believed to have 
expended on military preparations before going to war. 
This is based upon reports that Germany produced 
about 108,000,000 tons during the six pre-war years, 
1933-38, of which about 20,000,000 tons went into 
exports of finished and semi-finished steel products. 
The American steel] industry’s Lend-Lease shipments, 
during 1942, absorbed about 10,800,000 tons, or about 
50 per cent. more than the combined capacity of Japan, 
occupied China, and Manchukuo. By the end of June, 
1943, the steel-producing capacity of the United States 
isepeexted toincrease from the present 91,000,000 tons 
to 95,000,000 tons, representing an expansion of about 
15,000,000 tons since the beginning of the war, and, 
according to the War Production Board, should reach 
97,000,000 tons in the second half of the year. Employ- 
ment figures for the industry increased rapidly from 
503,000 in April, 1940, to a peak of 659,000 in June, 
1942. The subsequent decline to 640,000 is attributable 
to the fact that heavy steel for war purposes requires 
fewer man-hours per ton to produce than the lighter 
forms which predominate in peace time. Final statis- 
tics are expected to show that the industry has 
produced between 98 per cent. and 99 per cent. of its 
capacity throughout 1942, as compared with averages 
of 97-3 per cent. in 1941, 82-1 per cent. in 1940, 88-5 
per cent. in 1929, and 90-8 per cent. in 1917, when the 
production reached a peak, for the first World War, of 
50,500,000 tons. The scrap shortage, however, which 
was very serious last summer, is stil] a difficult problem. 

American aircraft manufacturers produced 49,000 
machines of all types in 1942, according to Government 
figures. The Aeronautical Chamber of Commerce has 
announced that, during the year, the industry more 
than doubled its production of military aircraft, and 
increased its output on a tonnage basis by 300 per cent. 
and its aero-engine horse-power by 240 per cent., due to 
co-operation within the industry and with the auto- 
mobile manufacturers. It is stated that the value in 
dollars of the airframes produced and the horse-power 
of the engines delivered every 15 days are greater than 
the corresponding figures for the whole period of the 
1914-18 war. The number of aircraft plants has 
increased by 70 per cent., the amount of factory space 
by 75 per cent., and the number of man-hours worked 
by 155 per cent. Two years ago, there were 2,000 
women workers in American aircraft factories; a year 
ago, there were 4,300; to-day, there are 115,000. 
While the industry did not reach the 1942 goal of 
60,000 machines, set by President Roosevelt early in 
the year, it could have done so had sufficient materials 
been available to keep all plants operating at maximum 
vapacity. Moreover, there was an important change 
in policy after the President’s figure was announced ; 
the success of the Flying Fortresses and Liberators 
caused modifications to be made in production pro- 
grammes to provide larger numbers of heavy four- 
engined machines. The concentration on heavy bomb- 
ers may modify the President’s original demand for 
125,000 aircraft in 1943; but Mr. Donald Nelson, 
chairman of the War Production Board, said recently 
that this year’s goal now is.to double last year’s 
production. 
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FvuEL LUNCHEON CLUB.—The next meeting of members 
of the Fuel Luncheon Club will take place at the Con- 
naught Rooms, Great Queen-street, Kingsway, London, 
W.C.2, on Thursday, March 25, at 12.40 for 1.10 p.m. 
The after-luncheon address will be given by Sir John 
Dalton, Fuel Controller for the London and South- 
Eastern Regions, and manager and secretary of the 
County of London Electric Supply Company. The 
office of the Club is at 30, Bramham-gardens, London, 
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SYSTEM FOR AEROPLANES. 


In the article on the “ Bristol” hydraulically- 
operated gun turret, published in ENcinEERING, vol. 
152, page 446 (1941), brief reference was made to the 
hydraulic operation of other parts of aeroplane equip- 
ment, such as wing flaps, retractable undercarriage, 
bomb doors, etc. A description of the hydraulic system 
as applied to such parts is given below and illustrated by 
Fig. 1, on page 226, and in Figs. 2 to 8, on page 230. 
The equipment has been developed by Messrs. Bristol 
Aeroplane Company, Limited, Bristol. It is claimed 
that the system is simple and free from complicated 
components, and is, therefore, easily understood by 
those responsible for its operation and maintenance, 
while it is reliable, light in weight, flexible in control, 
and is safeguarded from overloading. The fluid 
employed is an anti-freezing oil normally found in 
aerodrome stores, and all the working parts of the 
system are thus automatically lubricated so that 
wear and tear is reduced. The pressure oil is con- 
veniently led to remote parts of the aircraft, since 
the distributing pipes can be easily bent to follow 
the contours of the machine. In this connection, the 
layout of the system seen in Fig. 1 does not illustrate 
the disposition of the =. in an aeroplane; the 
assembly shown is simply a convenient arrangement 
used for demonstration purposes. It will, however, 
enable the functions of the various parts shown in 
Figs. 2 to 8, to be more readily understood. 

Referring to Fig. 1, the natural starting point is the 
hydraulic pump which can be identified on the extreme 
left of the assembly as a small circular bolted object. 
The pump is driven directly from the accessory gearbox 
of the aeroplane engine. At a normal engine speed of 
2,400 r.p.m., it is capable of delivering 2} gallons of oil 
per minute and will operate at a pressure of 1,500 Ib. 
per square inch or more. It consists of three sets of 
plain inter-meshing toothed gears arranged in series, 
each set of gears being housed in a separate chamber. 
The driving gears are keyed to the engine-driven shaft 
and the driven gears are mounted on a common lay 
shaft, being, in a sense, merely idlers. In an ordinary 
low-pressure gear-type pump the fluid is normally 
passed between the meshing gears, the gears running 
“inwards” relative to the direction of flow through 
the pump. In the Bristol pump the gears rotate in 
the contrary direction, the fluid being thus passed out- 


| side the gears, that is, between them and the enclosing 


casing, the clearance being very small. There is thus 
no rubbing contact between the gears and the casing. 
The casing is made of Duralumin, and the internal walls 
between the three chambers are formed by two copper 
gaskets drilled with the requisite connecting passages. 
The passage between the first and second stages is 
provided with a spring-loaded ball relief valve to return 
excess oil from the delivery side of the first stage to the 
inlet side. The reasons ‘bor the adoption of this type 
of pump in preference to the vane pump, reciprocating 
pump, or more usual type of pump are discussed in 
the previous article referred to above, in which an illus- 
tration of the pump was also given. 

Referring again to Fig. 1, it will be clear that the 
cylinder seen above the pump is the oil reservoir, 
and that the fitting in line with the pump, and to 
the right of it, is a filter inserted in the return pipe line 
from the various parts in order to intercept any dirt 
picked up by the oil in passing through them. Below 
the pump ‘and filter is seen the pilot’s hydraulic con- 
trol panel. On this el are three levers and two 
me knobs. The single lever on the left opens the 

mb doors when pulled down from tke top position in 
which it is shown. Of the pair of levers to the right, 
one controls the undercarriage movement, displacement 
of the lever from the top position to the bottom one 
being followed by the lowering of the undercarriage, and 
vice-versa. The other lever controls the wing-flaps in 
the same way; that is, movement of the lever down- 
wards is followed by downward movement of the flaps. 
The movement of this lever to the midway position, 
however, enables the motion of the flaps to be arrested 
at any point of their travel. The push knob at the top 
of the panel actuates the top unit of the main control, or 
selector, valve, shown in Fig. 2, page 230, the other 
units being actuated by the levers just mentioned. 
The push knob on the bottom extension of the panel 
actuates the emergency control valve. This enables 
the hand pump, the lever of which is visible on the right 
of the panel, to be used either for servicing or emer- 
gency, though the undercarriage emergency control is 
independent of the hand pump. It may be mentioned 
here that the area of the hand-pump plunger is less than 
1 sq. in., and, as the operating lever is relatively long a 
pressure of up to 1,200 lb. per square inch can be 
obtained without undue exertion. 

Each moving part, that is, each undercarriage, the 
tail wheel, the pair of flaps and the bomb doors, is 
operated by its own hydraulic jack. These are readily 
reeognised in Fig. 1, if from no other feature than their 








tons, an increase of 77 per cent. over the 1939 total. 
There is a large and increasing export of copper, as 





8.W.5. 


projecting rods, the ends of which are not, of course, 
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shown coupled to the parts to be moved. The long 
pair of cylinders in the centre of the assembly at the 
top are those of the undercarriage jacks ; below them 
and between their rods is the tail-wheel jack. The pair 
of jacks towards the left are those for the two wing 
flaps, while the horizontal jack below them operates 
the bomb doors. These jacks, although of different sizes, 
are practically identical in construction, the body being 
a plain cylinder of Hiduminium, the pistons being 
packed with a rubberised fabric and the piston rods 
having glands of conventional type. The oil pipes to 
each end of the cylinders are connected to the covers 
in the larger jacks. It will be clear that the pipe 
system is always full of oil, the reservoir being placed 
at the highest point of the system, though it is not 
so shown in Fig. 1, the arrangement adopted being 
used only to keep the demonstration assembly as com- 
pact as possible. The reservoir is filled to the level of 
the inclined filter branch, at the left in the illustration, 
so that there is an air space at the top into which the 
return from the turret-operating system is led. The 
other return pipes lead to the bottom of the reservoir. 
A vapour vent pipe is fitted at the top. The supply 
part of the system operates at a pressure of 1,200 Ib. 
per square inch under normal conditions, but when the 
aircraft is on the ground with the engines running the 
selector valve is set so that, in conjunction with a 
by-pass valve and a relief valve, the pressure is reduced 
to 600 Ib. per square inch. 

The supply oil is directed by the selector valve to 
the end of the jacks necessary to give the desired move- 
ment to the pistons. The selector valve, as will be 
clear from Fig. 2, consists of a body containing four 
rotary valves resembling ordinary cocks, in that they 
are provided with transverse ports ; the body has been 
cut away in four places in Fig. 2 in order to show the 
disposition of the ports. The three lower valves are 
identical, each having two ports drilled so that their 
open ends are at right angles to one another on the 
periphery. Reading from the upper one downwards, 
these three valves serve, respectively, the wing flaps, 
the bomb doors and the undercarriages and tail wheel. | 
The top valve is different, since it has one right-angled | 
port of large bore, and, leading from its “ corner,” | 
@ port of small bore; this valve serves the gun turret. 
The screwed connections take the supply and return 
pipes to the jacks, some of which pipes can be seen 
in Fig. 1 lying horizontally above the bomb-door jack ; 
their run to the undercarriage jacks, for example, 
being easy to follow. The control valve itself is not | 
visible as it lies behind the pilot’s control panel. 
Referring again to Fig. 2, the passages for the supply 
and return oil can be distinguished, running through 
the valve body, as drilled holes half cut away. The | 
ends of these passages are at the bottom of the valve 
and can be identified by the arrows cast on the bosses. | 
The valve body is a Duralumin casting. The three | 
lower valves are rotated by the levers previously 
referred to and the top valve by the upper push knob 
on the control panel. 

As regards the functioning of the valves, when the 
turret selector knob is in the “In” position the large 
right-angled port in the top valve connects the supply 
circuit to the return circuit through the gun-turret gear | 
and so relieves the rest of the system from pressure. 
When the knob is in a position midway between “ In” 
and “‘ Out,” the small port connects the supply circuit | 
to the return circuit, this position permitting sufficient 
flow to operate the bomb doors. With the knob in the 

Out ” position, the supply is entirely cut off from the 
return circuit and the turret, the whole of the pressure | 
being thus available to operate the undercarriage, wing | 
flaps, and bomb doors. The action of the other three | 


| jack has reached the end of its stroke, pressure will 


| pressure in the system is then relieved by the automatic 
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1. ApPpaRATUS ASSEM 


to the normal supply. In the illustration, which shows 
the valve in its normal working condition, a spring- 
loaded plunger is seen lying above the central outlet 
connection. When the emergency pressure is supplied, 
the plunger is forced down below this opening, and, in 
consequence, the pressure is conveyed to the jack. The 
term “ pressure ” has been used here without qualifica- 
tion, but there are two distinct forms of it. For ser- 
vicing and for certain emergencies the pressure is 
provided by the double-acting hand pump previously 
mentioned. Oil is drawn from the return pipe system 
and delivered to the selector valve. The hand pump 
delivery must, therefore, join the same pipe as conveys 
the oil from the engine-driven pump. 

The double relief valve shown in Fig. 6, page 230, is 
fitted on the engine-driven pump pipe and functions 
as follows. The latter pipe is connected to the lower 
of the two screwed openings seen to the left of the 
illustration, the flow passing right through the valve 
body. A non-return ball valve, not visible in the illus- 
tration, is inserted in the line of flow, this valve closing 
when the hand pump is in use. The hand-pump delivery 
pipe is connected to the common pipe leading to the 
selector valve at a point between the double relief valve 
and the selector valve. The return circuit also passes 
through the double relief valve body, the flow entering 
and leaving by the upper pair of screwed connections. 
A spring-loaded poppet valve lies between the supply 
and return flows ; this is loaded to open at a pressure 
of 1,200 lb. per square inch. When the piston in any 


be built up immediately in the supply pipe. The excess 


opening of the poppet valve and the oil is by-passed | 
through it from the supply pipe to the return pipe. It | 
is possible to build up excess pressure by means of the | 


BLED FOR DEMONSTRATION. 


normal working. Beyond the oil seals connection is 
made with the three transfer valves concerned. Th: 
other fittings seen on this part of the pipe system ar 
various release valves used when servicing, etc. Al! 
| four cart ridges are fired simultaneously, either mechani 
} cally or electrically, from the pilot’s cockpit. The 
| hand pump plays no part in this method of emergency 
operation, 

Reference was made earlier the reduction of 
pressure in the supply system when the aircraft is 0 
the ground and the engine is running, the selector push 
knob being then in the “ Out” position. The valves 
concerned in this change are a by-pass valve, shown in 
Fig. 7, page 230, and a low-pressure relief valve, shown 
in Fig. 8, on the same page. The by-pass valve is not 

| visible in Fig. 1, but is placed in the main supply piy« 
| between the engine-driven pump and the double relict 
and non-return valve (see Fig. 6), and is of the ball typ 
The ball is pushed off its seat to open it by means of a 
| plunger operated by a rod attached to the outboar: 
port oleo leg. The inlet of the valve, which is connected 
to the supply, is seen at the top in Fig. 7, the outlet 
being the connection at the left-hand side. The outlet 
is connected by a short length of pipe to the inlet sick 
|of the relief valve which operates at a pressure of 
| 600 Ib. per square inch and is situated in the mai: 
return pipe adjacent to the filter. The action of this 
valve will be clear from Fig. 8. When the weight of the 
aircraft is taken by the oleo leg, this leg telescopes 
and by means of the rod and lever mechanism pushes 
the ball of the by-pass valve from its seat and allows 
|the flow to pass to the relief valve which, opening at 


to 


| 600 Ib. per square inch, allows the supply to join the 


return circuit. When the aircraft becomes airborne, th« 
oleo leg extends and the by-pass becomes inoperative 
Any relief must then take place through the double 


valves is obvious, their rotation through a right angle | hand pump, and in order to avoid this a second auto- valve at 1,200 Ib. per square inch until the selector 
admitting pressure to the top or bottom of the jack matic relief valve is incorporated. This valve is not | knob is pushed into the “ In” position, with the effect 


cylinder, as required, and, at the same time, putting the 
other s‘de of the piston into communication with the 
return circuit. In following up the run of the pipes 
from the selector valve to the jack cylinders it will be 
noticed in Fig. 1 that some of them are interrupted by | 
an object somewhat resembling a T-piece. This is| 
the transfer valve shown in detail in Fig. 3, page 230. 
Its function is to change over the supply to the jack | 
from normal operation to emergency operation. The | 
emergency jack-operating device for the undercarriage 
gear is shown in Fig. 4, page 230. 

valve on the bomb-door jack supply, both supply and | 
return pipes in this case being interrupted by the 
hydraulic lock shown in Fig. 5, page 230. 





which it is not necessary to particularise. The under- 
carriage and tail wheel are lowered under these condi- 


| There are four cartridge-firing chambers. 
There is no transfer | seen at the extreme right of the assembly in Fig. 1 and | centrifugal foree when open. 


visible in the illustration, but it lies across the flows from 
the hand pump and the engine-driven pump and is 
loaded to open at 1,300 lb. per square inch, and to 
by-pass the hand-pump flow to the engine-driven flow. 

The second emergency system referred to above is | 
not used when servicing, but only under conditions | 





tions by pressure generated by the firing of a cartridge. 
These are 


in section in Fig. 4. The body of the chamber is | 
reinforced by circumferential ribs and a cover carrying 


| the firing pin is heavily bolted to it, the cover joint | the jack. 


already described. 

Movement of the bomb doors in the absence of 
hydraulic pressure is prevented by the double lock 
shown in Fig. 5. This fitting is masked in Fig. 1 by 
the various pipes from the selector valve, but it is 
inserted in the supply and return pipes to the bomb 
door jack from the bomb-door valve in the selector 
control valve. Such movement of the bomb doors, 


lin the absence of the lock, might occur owing to the 


weight of the doors when closed, or to airflow, or to 
Referring to Fig. 5, the 
top left-hand connection is for the pipe to the control 
valve and the bottom left-hand connection for that to 
The reverse is the case with the right-hand 


The transfer valves for the wing flaps, undercarriage | being made by a “ Wills” pressure-filled ring. The | pair of connections, the top one being for the pipe to the 
and tail-wheel jacks are on the supply pipes to the top | cartridge case has a solid bottom, the gas generated | jack and the bottom one for that to the control valve 


of the cylinders ; 
the pistons downwards. For the wing flaps, on the | 
other hand, the transfer valve is on the supply pipes 


through the perforated powder trap seen at the bottom, 
to the jack pipe system. The device seen on the left of 





the emergency supply thus moves | escaping through a hole near the top and passing down, The flow, however, is not straight through the lock in 


either case ; the top pair of connections belong to one 
side of the jack and the bottom pair to the other. 


to the underside of the piston, since when the wing flap | the powder trap is a safety valve with a disc which | Considering the bottom pair, a poppet valve, of which 


is required to move down the piston must move up, this | 


ruptures at a pressure of 2,000 lb. persquareinch. The 


the mitred seating can be distinguished just above the 


difference being due merely to the different method of | gas-discharge pipes from the firing chambers will be | screw of the left-hand union, is loaded to keep closed 
attachment of the piston rods in this case. The transfer | seen in Fig. 1 to be interrupted by sleeve-like fittings. | by a spring inside the union. Above the valve is a 


valve has three connections, as shown in Fig. 3. 
branch at the top is coupled to the emergency supply ; 
that in the middle to the jack ; and that at the bottom 





The | These are non-return valves and beyond them the four | freely-moving plunger. 
| Pipes join into two, the fittings at the junctions being | pair of unions is similar. When there is no hydraulic 


oil seals to keep the oil from entering the pipes in 





The arrangement for the top 


pressure, both the poppet valves are kept closed by the 
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springs and the jack piston is locked, since the oil in 
the jack cylinders can move neither way. If, however, 


pressure is admitted to the lock by manipulation of | 


the bomb-door control valve in the selector valve, 
then both the valve plungers move and push the 
poppet valves off their seats. The flow from the con- 
trol valve then passes through the bottom right-hand 
union, through the transverse passage and past the 
poppet valve of the bottom left-hand union. The 
same effect takes place with the top pair of unions. 
Which of the pairs carries the pressure supply and 
which the return flow depends, of course, on the direc- 
tion in which the piston is required to move and this 
is determined by appropriate motion of the control 
valve. 

Some other fittings may now be referred to. One of 
these is a choke valve fitted on the return circuit of the 
wing-flap jacks. This is necessary to prevent too 
rapid upward movement of the flaps, which is un- 
desirable for aerodynamic reasons. This valve is of 
the ball non-return type, the ball being displaced from 
its seating by the returning fluid as the flap descends, 
no resistance to flow being thus offered. On the other 
hand, when the fluid is moving in the opposite direction 
as the flap ascends, the ball is forced on to its seating 
and the fluid is constrained to flow through a by-pass 


pipe of small bore, thus restricting the rate of movement. | 
The lever-operated valve seen in Fig. 1 above the pair | 


of wing-flap jacks is the turret cut-off valve and does 
not come within the scope of this article. The fitting 
seen between the undercarriage jacks is a double relief 





TURRET-INDEXING 





MECHANISM. 


valve between the supply and return pipes of the 
turret circuit. It operates at a pressure of 600 Ib. per 
square inch and is generally similar to the valve shown 
in Fig. 8. The lever-operated valve on the right of the 
oil reservoir is the emergency by-pass valve. It will 
be noticed, from nearly all the details of Figs. 2 to 8, 
that the unions are finished with plain conical ends, the 
pipes being bell-mouthed to fit over them so that there 
are no loose parts. The whole system has been de- 
signed on lines which provide quick smooth reversal 
of motion without shock and a useful degree of “ slip ” 
for obstructions and overloads, the latter being guarded 
against by the various relief and control valves pro- 
vided. 





CANADIAN LABOUR STATISTICS.—According to returns 
received by the Dominion Bureau of Statistics from 
13,200 firms, each employing at least 15 persons, the total 
number of workpeople employed in Canada at October 1 
last year was 1-1 per cent. higher than at September 1, 
1942, and 9-3 per cent. higher than at October 1, 1941; 
it was 81-3 per cent. above the average number for the 
year 1926. Returns sent in by trade unions with a total 
membership of over 380,000 showed that the percentage 
rate of unemployment among their members at the 
beginning of October last year was 0-8. The corre- 
sponding percentages for the beginning of September, 
1942, and the beginning of October, 1941, were 0-9 and 
2-7, respectively. 








3}-IN. CENTRE PRECISION 
CAPSTAN LATHE. 


THE precision capstan lathe for either bar or second- 
operation work illustrated in Figs. 1 and 2 on this 
page, is a completely redesigned form of the machine 
described in ENGINEERING, vol. 148, page 562 (1939). 
It is manufactured by Messrs. C.V.A. Jigs, Moulds and 
Tools, Limited, Hove, and is distributed by Messrs. 
A. C. Wickman, Limited, Coventry. Its capacity is 
indicated by the height of centres, which is 34 in., 
the swing over the cut-off slide, which is 3} in. in 
diameter, and the maximum diameter admitted in the 
collet, namely, § in. Work up to 8% in. in length can 
be inserted between the front of the collet and the 
turret, the maximum useful stroke of the latter being 
34 in. The cut-off slide can be adjusted along the bed 
| through a distance of 3 in., and the maximum distance 
| between the tool posts is 3g in. The tool posts will 
| accommodate tools up to } in. square section and the 
| tool-holes in the turret are 3 in. in diameter. The body 
|of the machine consists of a cabinet base, with an 
| integral cutting-lubricant tray; a bed casting, the 
| 
| 





| under surface of which is ground and the mating face 
on the base scraped for permanent accuracy ; a head- 
stock casting ; a headstock cover plate ; and a detach- 
able guard for the spindle driving belt. These parts 
are all of close-grain cast iron with adequate internal 
| ribs to prevent distortion. 

The drive is by a two-speed motor developing 1} h.p. 
| at 1,500 r.p.m. and 2} h.p. at 3,000 r.p.m., with three- 
phase, 50 cycle current at 400/440 volts. The motor 
is mounted in a tunnel at the headstock end of the 
| cabinet base, as will be clear from Fig. 1. It drives a 
| gearbox with three forward speeds and one reverse. 
| The changes are effected by a clutch-band mechanism 
| actuated by the four-position gate lever seen on the 

base immediately below the headstock. Operation of 
this lever gives instantaneous spindle-speed changes or 
| reversals. On the low speed of the motor, the spindle 
| speeds are 100 r.p.m., 320 r.p.m., and 1,050 r.p.m. 
| forward, and 100 r.p.m. in reverse. The high speeds 
j}are 200 r.p.m., 640 r.p.m. and 2,100 r.p.m. forward, 
jand 200 r.p.m. in reverse. The motor-control lever 
| for giving fast and slow speeds can be seen below the 
| turret slide. The range of spindle speeds provided is 
| suitable for work on all materials, including the screw- 
jing of high-tensile steel parts. The design of the 
internal expanding clutch gearbox has been kept 
simple in order to give long service without trouble, but 
lit is, of course, necessary to maintain effective lubrica- 
|tion. To ensure this an oil-level window is provided on 
the base, to the left of the speed-change lever. The oil 
bath provides for the lubrication of both the stationary 
|and the revolving members of the gearbox, the oil- 
level in the window reaching the correct indicating 
level approximately ten minutes after the machine has 
been stopped. 

Transmission from the gearbox to the spindle is 
| by a pre-stretched flat belt. The belt pulley runs on 
| ball bearings, of which the inner race is mounted on a 
sleeve attached to the headstock and concentric with 
the spindle so that this is relieved of belt pull. The 
pulley drive is transmitted to the spindle by a toothed 
ring. A new belt can be fitted without entailing further 
| dismantling of the headstock than the removal of its 
cover and the spindle end-shield. The ball races are 
greased, two or three times a year, after removal of 
this cover and a grub screw in the pulley. The spindle is 
of Nitralloy steel and is carried in adjustable phosphor- 
bronze bearings lubricated by wick-feed oilers. An oil- 
level window enables the correct oil supply to be main- 
tained. A small reservoir, replenished once daily. 
on the collet-operating sleeve supplies oil to the ball! 
races of that sleeve and to the collet-closing mechanism. 
The collet is of the split taper type, with toggle closing 
and spring opening devices. The collet is quick acting 
and it is stated to have been subjected to very exacting 
tests before being adopted. The bar feed is of more or 
less conventional type, the feed being weight-actuated. 
The collet will function to dead lengths and is suitable 
for either bar work or second-operation work, as previ- 
ously mentioned. The collet-operating sleeve is situ- 
ated between the spindle bearings, as may be inferred 
from the position of the actuating lever visible near the 
headstock oil-level window in Fig. 1. 

The cut-off slide is operated by a handwheel and 
carries an indexing four-way tool post at the front and 
a single cut-off tool post at the rear. The dead stops 
for both directions of cross traverse are wholly enclosed 
and the slide is adjusted on the bed by a tapered gib. 
The turret slide is shown in detail in Fig. 2. As will 
be clear from the left-hand view in this illustration, 
which shows the under side of the turret, there are five 
indexing positions, and rotation is effected by hand. 
The indexing ring is solid, and is hardened and ground. 
A hardened and ground lock bolt, which is a lapped 
fit in a hardened bush, ensures accuracy of indexing. 
There is an independent adjustable rotating stop for 
each of the turret positions. The lock bolt is with- 
drawn by the lever seen below it. The slide is traversed 
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along the bed by rack and pinion actuated by a star | 
handwheel. A quick-acting locking clamp is provided. | 
Both the ways of the bed and the turret slide face are SPECIFICATIONS. 

ground. The cutting lubricant is supplied from atank) THe following specifications of engineering interest 
in the bed by a pump having a capacity of 34 gallons have been issued by the British Standards Institution. 
per minute. Control is by the switch seen in Fig. 1/ Copies are obtainable from the Publications Depart- 
to the right of the ‘spindle speed-change lever. The| ment of the Institution, 28, Victoria-street, London, 
upper of the two fittings seen on the end of the base on| 5 w_1, at the price quoted at the end of each paragraph, 


the right, is the handle of the Auto-Klean strainer on é ; : re 
the cutting-lubricant cireuit. Below it is the main Mastic Asphalt and Pitch Mastic for Flooring and 
isolating switch. The door in the base gives access to | amp-proof Courses.—Three new specifications have 
a tool cupboard. | been published by the British Standards Institution, 
}namely No. 1097-1943, covering mastic asphalt for 
| damp-proof courses and tanking ; pe ter Yo 
ing with pitch mastic horizontal and vertic - 
INSTITUTION ELECTIONS. [proof courses, providing an alternative to mastic 
, ‘ ; — |asphalt for damp-proof courses, excluding tanking ; 
ineerruTiow 7 Bancenseal, Evetuusns. — No. 1098-1943, covering pitch mastic ae, this 
Associate Member to Member.—Govindan Kutty M. | being an alternative to mastic halt for flooring. 
\mbady, B.Se.Tech., Lahore, Punjab ; Charles Leonard | The first-named specification, B.S. No. 1097, forms one 
Arnold, Enfield; John Banks, Lancaster ; Albert | of a series of British Standards for mastic asphalts for 
Bannister, B.Sc. (Eng.), Altrincham ; Major Alfred building purposes. The other specifications in this 
Thomas J. Beard, R. Signals, London ; Cyril Oliver | series, so far published, are B.S. No. 988, covering 
Boyse, B.Sc. (Eng.), London, E.C.4; Walter John mastic asphalt for roofing (limestone aggregate) and 
Cridge, , Nuneaton ; Arnold Christie Eden, | B.Sc., | B.S. No. 1076, dealing with mastic asphalt for flooring 
Northwich ; John Evans, M.Eng., Bristol ; Geoffrey (limestone aggregate). A further specification in the 
Ferdinand Falk, ( heltenham ; James Ford Gillies, series, dealing with natural-rock mastic asphalt for 
Belfast ; Lionel Barton S. Golds, arlingham, Surrey ; | roofing, is in course of preparation. The new specifica- 
Thomas Reginald P. Harrison, B.Sc. Tech., Gravesend ; | tion (B.S. No. 1097) covers, among other types of mastic 
Robert Gourlay Harvey, Glasgow; Jobn Hettinger, asphalt for damp-proof courses, those required in B.S. 


BRITISH STANDARD 








Ph.D., London, S.W.16; Gilbert Woffinten Hodge, | No. 743, which relates to materials for horizontal dam 
+: Antadinn “ . No. 743, p- 
a _— — mor —_— py | proof courses. The new publication cdntains clauses 
mam flowes, London, 5.W.t0; Lrnest Jordan, | concerning the properties of asphaltic cement; the 


Ryde, I.o.W. ; Christopher Leonard Lewis, Plymouth ; 
Owen Stanley Leiberg, London, S.W.1; Reginald 
Tarlton Lythall, Egham, Surrey ; George Henry Mann, 
St. Albans; Nathaniel Martin, B.Sc., Kidderminster ; 
John Albert Mitchell, Stourbridge; Major Albert 
John G. Mohring, R.A., Romford ; George Harris Moir, 
Belfast; Arthur Edward Nicol, Walton-on-Thames ; 
John Davidson Peattie, B.Sc., East Horsley, Surrey ; 
Herbert Rainford, Buxton; George Sanders, Larne, 
N. Ireland; John George Straw, B.Sc. (Eng.), Orping- 
ton, Kent; Lt.-Col. Joseph Taylor, B.Sc.Tech., 
R.E.M.E., Oldham; Charles Barnard Thompson, 
London, W.C.2; Malcom Chambers Timms, Becken- | 
ham, Kent; Herbert Cecil Towers, Ajmer, India; | 
Percy Wicks, B.Sc., Enfield; James Wilson, Mel- 
bourne, Victoria, Australia; Reginald Arthur Woods, 
London, 8.W.1. 


grading of the limestone aggregate; the composition, 
by analysis, of the mastic asphalt ; the hardness number 
of the mastic asphalt, as laid; and recommendations 
for the application of the asphalt to damp-proof courses 
and tanking. The other two new specifications, B.S. 
Nos. 1092 and 1093, have been prepared at the request 
of the Ministry of Works owing to the necessity for 
using alternatives for the imported materials specified 


referred to above. They are war-emergency specifica- 
tions, are intended as war-time alternatives to B.S. 
No. 1097 and No. 1076, and deal with such matters as 
the characteristics of heavy coal-tar oil, pitch mastic 
and aggregate, and the preparation of the mastic. 
Further work is being conducted on both pitch mastic 
roofing and pitch mastic tanking, and it is hoped to 
publish specifications for these in due course. [Prices : 
B.S. No. 1097, 2s. net, or 2s. 3d. postage included ; 
| B.S. Nos. 1092 and 1093, ls. each, postage included.]} 
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Member.—Leonard Stewart Atkinson, London, S.E.1; 


for the asphaltic cements in the two specifications | 


MARCH 19, 1943 


PERSONAL. 


The Minister of Aircraft Production has announced thi! 
PROFESSOR Sir B. MELVILL JONES, U.B.E., A.F.( 
F.R.S., F.R.Ae.S., has been appointed to succeed ss; 
HENRY TizarpD, K.O.B., A.F.C., F.R.S., as chairman 
the Aeronautical Research Committee as from April | 
Sir Henry Tizard has served as chairman of the Com- 
mittee for ten years and Sir Melvill Jones, who is Franci- 
Mond Professor of Aeronautical Engineering at Cam 
bridge University, has been a member of the Committc« 
for several years. 


Mr. A. G. POOLE, director of the Ragusa Aspha! 
Paving Company, Limited, has been appointed chairman 
of National Committee of Master Asphalters which hu 
been formed to represent all groups and organisation 
concerned with the mastic asphalt industry. Mr. J 
DUNCAN FERGUSON is secretary and the offices are 
86-88, Queen Victoria-street, London, E.O.4. 


Proressor E. H. ARMSTRONG, Professor of Electrica 
Engineering at Columbia University, New York, ha 
been awarded the Edison Medal for 1942 by the America: 
Institute of Electrical Engineers. 


Dr. F. M. H. Tayuor, B.Sec., A.R.O.S., M.LH.V.E 
A.M.L.Chem.E., managing director of Messrs. Thermo 
control Installations Company, Limited, has been ap- 
pointed a director of Messrs. J. H. Buckingham 
Company, Limited. 


Mr. H. J. GorER and Mr. L. E. WAKEFORD have been 
elected additional directors to fill vacancies on the board 
of Messrs. Lewis Berger and Sons, Limited, enamel! and 
metallic paint manufactnrers, London. 


f 
DI 


and 


Mr. D. E. Peters, A.M.1.H.V.E., has been appointed 
manager of the heating and ventilating department of 
Commercia] Structures, Limited, structural engineers and 
contractors, London. 

Mr. D. P. WELLMAN, A.M.L.E.E., director and genera! 
manager, of Messrs. Foster, Yates and Thom, Limited, 
Blackburn, has accepted a war-time appointment, and 
the secretary of the firm, Mr. R. Lucas, has been ap 
pointed general manager during his absence. 

Mr. H. J. 
appointment 
| chester. 
| Mr. H. B. R. ROWELL has been elected a director of 
| the North-Eastern Electric Supply Company, Limited. 





LD. PENHALE, M.Inst.M.M., is taking up an 
under the Ministry of Works in Man- 





Mason F. J, CHAPPLE, D.S.O., general manager of the 
| Bristol Tramways and Carriage Company, Limited, has 





Major Sidney Hedley Bingham, U.S. Army ; William | 


(Eng.) (Lond.), London, 
B.Se. (Leeds), Walton-on- 


Stoddart 
S.W.15 ; 
Thames. 

Associate Member to Member.—Lieut.-Col. Paul Ker 
Benner, R.E., London; Henry William Brighten, 
Harrow; Richard George Brook, Luton; Thomas 
Henry Carr, Shipley; James Henry Edmondson, 
Sheffield; Frederick Garner, Birmingham; Albert 
Hamilton Hird, B.Sc. (Eng.) (Lond.), London; Harry 
Owen Jones, Leeds; Hugh Norwood, Ipswich; John 
Robert Petrie, B.Sc. (Eng.) (Lond.), Manchester ; 
Cecil Arthur Poulson, Manchester; Thomas Nicholas 
Young, Epsom. 


Douglas, B.Sc. 
John Jagger, 





Butt WELDING OF HIGH-SPEED STEEL.——-To assist 
toolmakers and other users of high-speed steel in com- 
plying with the Cutting Tools No. 2 Order (S.R. & O. 
1942, No. 760) covering the production of high-speed 
steel tools by butt welding, a list of standard blanks has 
been drawn up by the Machine-Tool Control and will 


shortly be the subject of a British Standard Specification. | 


The accumulated experience of steelmakers and tool 
manufacturers has been utilised in compiling this list. 





BRITISH ASSOCIATION CONFERENCE ON SCIENCE AND 
rae COrrmen.—The British Association, through its 
Division for the Social and International Relations of 
Science, is arranging a conference on “ Science and the 


Wood-Wool Building Slabs—The properties of the | been elected a director of the Company. 
wood-wool building slabs covered by a newly-issued| Mr. Witrrip L. Box, A.M.I.Mech.E., has relinquished 
specification, No. B.S. 1105-1943, are at present under | his position as general manager and engineer te the 
investigation at the Building Research Station, which Liverpool Overhead Railway Company for reasons of 
is in consultation with the Wood-Wool Building Slab | health. Mr. J. H. Fow es has been appointed acting 
Manufacturers’ Association. The complete results of | general manager and engineer pending the appointment 
the investigation are not yet available but the specifica- | of a successor to Mr. Box. 
tion has been issued as a war emergency because it is | 
considered desirable to provide such data as have been | Sate Geman abies 3 
obtained so far. Particulars of three classes of slabs | London, 8.W.1 7 
are given in the new specification. The first, “ Normal- | * aang 
Quality Slabs,” are those most used for general pur- Mr. N. L. GoopcHiLp, who joined the Iron and Steel 
poses, especially where thermal insulation is a considera- | Control from the Stanton Ironworks Company, Limited, 
tion. In appropriate thicknesses, the slabs are intended | on the outbreak of war, and is Director of Pig fron, 
for walls, partitions, ceilings, and permanent shuttering. | has now been appointed also Director of Electrodes. 
The second class, “* Special-Quality Slabs,” are of higher! yie, Groce EveTTs, M.Inst.C.E., M.I.Mech.E. 
strength than the normal-quality, and are intended more M.L.GasE., has been appointed Gas yrnewenn to the 
= poe A for ge yt as SS oe ane Ministry of Fuel and Power in consequence of the resigna- 
ent shuttering. e ird Class, name emtorced | tion o yn. E. r. 3 , C.B.E., F.LC., LC -K., 
Slabs,”’ are reinforced longitudinally with light timber <p oad Peles te 7 + areca — Pa 
battens and are intended particularly for use in roof In order to ensure the closest co-operation between the 
construction. [Price ls. postage included.] Ministry and the gas industry, the Minister is in con- 
sultation with Sir Davip MiILNe-Watson, LL.D., D.L., 
President of the National Gas Council, and Mr. E. V. 
Evans, O.B.E., F.1.C., M.I.Chem.E., President ef the 
Institution of Gas Engineers. 

On April 1, Mr. F. W. Rowe is joining the board of 
Messrs. Kryn and Lahy (1928), Limited, as managing 
director. He has been associated with Messrs. David 


THE SOCIETY OF ENGINEERS have now returned te 
17, Victoria-street, Westminster, 





BOOKS RECEIVED. 


United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 30. Per- 





formance Test of Floor Coverings for Use in Low-Cost 


Housing. Part 4. By P. A. SIGLER and E. A. KOERNER. Brown and Sons (Hudd.), Limited, for nearly 20 years 


and, until recently, was a director of the firm. 





Citizen: The Public Understanding of Science,”’ to be Washington: Superintendent of Documents. [Price 
held on Saturday and Sunday, March 20 and 21, at the | 15 cents.] THe Society Or CHEMICAL INDUSTRY is removing its 
Royal Institution, Albemarle Street, London, W.1. United States Geological Survey. Bulletin No. 906-F. | offices to 56, Victoria-street, London, S.W.1, to which 


Phosphate Investigation in Florida, 1934 and 1935. 
By P. V. Rounpy. [Price 30 cents.] 


915-A. Geophysical Abstracts No. 96. 


The conference will be opened by Sir Richard Gregory, 
Bt., F.R.S., President of the Association, and there will | 


be four sessions, the subjects of which will be “ The | January to 


Exposition of Science,” “‘ Radio and Cinema,” “‘ Science March, 1939. Compiled by W. AyvazoGciov. [Price 
as a Humanity,” and “Science and the Press.” The; 10 cents.) Bulletin No. 915-B. Geophysical Abstracts | 
chair will be taken, at the successive sessions, by Sir No. 97. April to June, 1939. Compiled by W. 
Henry Dale, President of the Royal Society and Director AYVAZOGLOU. [Price 10 cents.) Washington: Super- 
of the Royal Institution; Sir Allan Powell, C.B.E., intendent of Documents. 

chairman of the Governors of the B.B.C.; Professor| Forest Research Institute, Dehra Dun, India. Indian 


Forest (Utilisation) Leaflet No. 16. Studies on Adhe- 
sives. Part II. 
Dispersions as Plywood Adhesives. By D. NARAYANA- 
MURTO and KARTAR SINGH. Dehra Dun,‘U.P., India: 
The Utilisation Officer, Forest Research Institute. 


J. L. Myres, F.B.A.; and Sir Richard Gregory. It is | 
hoped that an exhibition of films of scientific interest | 
will follow the session on “ Radio and Oinema.’”’ Other 
particulars and tickets of admission will be obtainable from 
the British Association, Burlington House, London, W.1, | 





Bulletin No. | 


Ground-Nut Protein-Formaldehyde | 


address all communications should be sent as from 
Monday, March 29. (Telephone: VICtoria 5215.) 


MESSRS. STEVENSON, JORDAN AND HARRISON, LIMITED, 
management engineers, have removed their offices from 
324, Australia House, Strand, London, W.C.2, to 
30, Windsor House, 46, Victoria-street, London, S.W.1. 
(Telephone : ABBey 5323.) 





| We regret that our statement, on page 188, ante, that 
| Mr. S. A. SHINGLER, M.I.Mar.E., A.M.1I.Mech.E., had 
been confirmed in the appointment of chief engineer of 
Magnesium Elektron, Limited, was inaccurate. Mr. 
Shingler has been confirmed in the appointment of acting 
| chief engineer. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 
The Welsh Coal Trade.—A threat of a stoppage of 
pout 600 colliery-winding enginemen, which would have 
brought operations at the South Wales mines to a 
standstill, was removed just before the notices had 
expired. Mr. William Jones, Regiona] Coal Controller, 
-alled a conference of the men’s representatives and they 
\iscussed the position that had arisen as a result of the 
ven’s action in handing in notices. This action was 
taken because of the failure of the owners to accede to 
the request that the men should be treated similarly to 
other colliery workers and be given payment at the rate 
f time and a third for Sunday night work and payment 
of 2s. 8d. war bonus per shift. Mr. Jones told the 
representatives that the reference of the matter to the 
National Arbitration Tribunal had been signed and the 
ase would be heard as soon as convenient to both sides. 
\s a result the men agreed not to stop work. Their 
representatives thanked Mr. Jones for the action he had 
taken. The steam-coal market continued to display a 
very firm tone although the amount of business under 
,egotiation was small. In most cases, producers were 
kept busy in maintaining deliveries to the essential users 
and little coa} was available for ordinary industrial pur- 
poses. Most producers were heavily booked ahead. 
Export business was still very slow due to the shortage 
of supplies and also to the limited amount of shipping 
ivailabie, Best large descriptions were in steady demand 
and recent figures were repeated. Keen interest was shown 
in the sized kinds which were well sold for some months 
to come and commanded full late figures. Only occa- 
-ional small lots of the bituminous smalls were available 
and these were quickly taken up. Best dry steam smalls 
were active but the inferior sorts were usually readily 
ivailable and were dull. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel._-Nothing has occurred to interfere with 
the present rate of iron, steel, and engineering produc- 
tion. Movements for adjustments of wages and working 
conditions are being examined through the medium of 
works conferences, or, with greater formality, at local 
conferences held outside the works concerned. The vital 
point is that meanwhile, pending agreement or further 
~teps towards that end, output continues without inter- 
ruption, and praiseworthy progress is reported at large 
and small works alike. Labour adjustments, largely 
to meet the amended requirements of the Services, are 
taking place with the minimum of dislocation. Some 
little time must elapse before the full benefits of concen- 
tration are seen, but both employers and employees are 
co-operating in tackling a difficult problem, in relation 
to which it is generally appreciated that maximum results 
can be achieved only by mutual goodwill. Never were 
heavier demands made on steelmakers. The full out- 
puts from large batteries of furnaces and from electric 
ind crucible plants are readily absorbed. A steady flow 
ot iron and steel scrap is maintained ; heavy basic-steel 
scrap is a firm market, steel turnings are being used more 
freely, and more cast-iron scrap is needed for the iron 
foundries. Producers of billets, plates and sheets are 
heavily booked. The shipbuilding demand continues 
to increase, and fresh orders are being received for 
railway steel including wheels, tyres, axles, and springs. 
Some of the lighter industries are exceptionally busy 
within the permitted limits of the steel supply and labour 
restrictions. A good deal of work is in hand with the 
object of increasing stocks of scythes, sickles, axes, hooks, 
and other agricultural and garden tools. 

South Yorkshire Coal Trade.—Production in Yorkshire 
for the four weeks ended February 20 was again below 
the target level, the South Yorkshire percentage being 
96-2, and that for West Yorkshire, 92-5. The current 
returns will be detrimentally affected by strikes at four 
pits, namely, Markham Main, Hadfield, Grimethorpe, and 
Allerton Bywater, near Castleford. The whole of the 
coal raised is being readily absorbed and transport 
wrangements are working smoothly; the increase of 
supplies of hard coal by divertions from the domestic 
market enables the priority needs of manufacturers to 
be met in full. It is hoped that the relaxation of re- 
strictions for the current month will encourage the use 
of large coke and anthracite in place of house coal. Blast- 
furnace coke continues in strong demand ; larger supplies 
of other grades are available. 





SOUTH WALES STEEL SHEET INDUSTRY.—-The weekly 
taarket report of the Incorporated Swansea Exchange, 
Royal Metal Exchange, 1, St. James’s-gardens, Swansea, 
states that during the past few days an increased volume 
of business has been conducted in tin-plates and substi- 
tutes, and that more mills are in operation. Steel sheets 


ontinue to be in active demand, chiefly for Government 
urposes, 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—For some time now, the Govern- 
ment has been considering the possibility of concentrat- 
ing the light-castings industry in certain parts of the 
country, but the idea has been abandoned, and many 
ef the Falkirk works will be allowed to continue their 
normal production. Priority orders are reaching the 
sheetmakers in large numbers, and plates, sections and 
bars are also in heavy demand. The lengthening days 
are now enabling the shipyards to increase their out- 
puts and there is also an increase in the amount of rail- 
way repair work which can be undertaken; greater 
demands for steel will doubtless result from these circum- 
stances. Collieries also require large tonnages of steel 
for maintenance purposes. The position with regard to 
supplies is fairly satisfactory. Prices are unchanged 
and are as follows :—Boiler plates, 171. 12s. 6d. per ton ; 
ship plates, 161. 38s. per ton; sections, 151. 88. per ton ; 
medium plates, } in. and thicker, rolled in sheet mills, 
211. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No, 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—Adequate supplies of raw 
materials enable the malleable-iron trade to maintain 
a satisfactory output. The current quotations are :— 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 128. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re- 
rolled steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Hematite, basic iron and 
foundry irons are in steady demand and makers, who 
have satisfactory supplies of raw materials, are able to 
meetall requirements. Market quotations are as follows :-— 
Hematite, 61. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per 
ton, both delivered at the steelworks; foundry iron 
No. 1, 61. 5s. 6d. per ton; and No. 3, 61. 3s. per ton both 
on trucks at makers’ yards. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The exceptionally heavy output of 
jron and steel has still to be supplemented by imports 
of certain commodities in order to meet the requirements 
of priority buyers, and efforts to enlarge the production 
still further continue. Makers of nearly all descriptions 
of material are overloaded with orders for supply this 
month and an extensive carry-over of uncompleted 
contracts, into the second delivery allocation quarter of 
the year, is inevitable. Fortunately, native raw materials 
are plentiful and an early improvement in the supply of 
ores from overseas is expected. 

Cleveland Iron Trade.—The output of Cleveland 
foundry pig iron is still irregular and meagre, and there 
are little prospects of a resumption of the usual make. 
Adequate parcels of suitable iron from other producing 
areas, however, continue to reach North East coast 
consuming works. 

Basic Iron.—No new feature is apparent in the basic- 
iron branch of the industry. 

Hematite—The scarcity of hematite continues to 

necessitate very careful handling of distribution, but 
supplies of high-grade ore from overseas are expected 
to permit a substantial increase of the limited make in 
the near future. All qualities of low-phosphorus iron are 
in strong demand and the shortage renders necessary a 
considerable use of substitutes. 
Manufactured Iron and Steel.—There is great activity 
at all semi-finished and finished iron and steel works. 
Makers of steel semies are still unable fully to meet the 
requirements of the consumers and in order to keep the 
re-rolling mills operating at full capacity the use of 
substitutes is necessary. The exceptionally heavy 
output of carbon steels is just equal to the demand 
and the pressure for nearly all descriptions of finished 
steel is taxing the resources of the makers. An improve- 
ment in the delivery of ferro-alloys has permitted a 
further enlargement of the make of special and alloy 
steels and increased production of plates is reported ; 
claims for the extension of delivery dates, however, are 
still unavoidable. Light and medium sections, small 
steel bars and sheets are obtainable with rather less 
difficulty than has been the case recently. The heavy 
demand for railway material and colliery equipment 
continues. . 





INDUSTRIAL GLOVES.—The “‘ Gloves Directions (No. 
6)” (S.R. and O. 1943, No. 269, price 1d.), contains two 
amendments: Firstly, in the marking of industrial 
gloves, the word “ industrial *’ must now be at a distance 
of not more than 2 in. from the base of the fingers. 
Secondly, gloves reinforced with metal may not now be 
supplied, outside the quota, unless they are marked 





** industrial.”’ 
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NOTICES OF MEETINGS. 


Ir is requested that particuJars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.— JY orkshire Associa- 
tion: Saturday, March 20, 2.30 p.m., Hotel Metropole, 
Leeds. Joint Meeting with the Yorkshire Branch of THE 
INSTITUTION OF MECHANICAL ENGINEERS. Discussion on 
“* Post-War Technical Education,” to be opened by Pro- 
fessor C. E. Inglis. North-Western Association: Satur- 
day, March 27, 2.30 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘‘ Tunnel Linings, with Special Reference to 
a New Form of Reinforced-Concrete Lining,” by Mr. G. L. 
Groves. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section: Saturday, March 20, 2.30 
p.m., Engineers’ Club, Albert-square, Manchester. ‘‘ Tur- 
bine Power Cycles,” by Mr. A. G. Jones. South Wales 
Branch: Thursday, March 25, 3 p.m., The South Wales 
Institute of Engineers, Park-place, Cardiff. Lecture: 
“* Research on Materials and Engineering Design,” by 
Mr. J. Selwyn Caswell. Western Branch: Saturday, 
March 27, 2.30 p.m., Merchant Venturers’ Technical Col- 
lege, Unity-street, Bristol. ‘“* Mechanical Aids to War- 
Time Training,” by Mr. H. E. Dance. Yorkshire Gra- 
duates’ Section: Saturday, March 27, 2.30 p.m., Griffin 
Hotel, Boar-lane, Leeds. Joint Meeting with the North 
Midland Students’ Section of THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS. ‘“‘ Economics,” by Mr. W. E. Allen. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Saturday, March 20, 2.30 p.m., En- 
gineers’ Club, Albert-square, Manchester. ‘‘ Coal for 
Steam Raising,” by Mr. J. N. Waite. Institution: Mon- 
day, March 22, 5.30 p.m., Savoy-place, Victoria-embank - 
ment, W.C.2. Informal Meeting. Discussion on “ Elec- 
trical Possibilities of Pre-Fabricated Buildings,” to be 
opened by Mr. G. Smith. North-Eastern Centre : Monday, 
March 22, 6.15 p.m., Neville Hall, Westgate-road, New- 
castle-upon-Tyne. “ Air Blast Circuit Breakers,” by 
Messrs. A. R. Blandford and J. K. Brown. South Midland 





Students’ Section: Wednesday, March 24, 6.30 p.m., 
James Watt Memorial Institute, Birmingham. ‘‘ Founda- 
tions of Line Telephony,” by Mr. 8. P. Roper. JInstitu- 
tion: Thursday, March 25, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Joint Meeting with THE 
INSTITUTION OF CIVIL ENGINEERS and THE INSTITUTION 
OF MECHANICAL ENGINEERS. “ Engineering Economics,”’ 
by Sir Frank Gill. North-Western Wireless Group: Fri- 
day, March 26, 6 p.m., Engineers’ Club, Manchester. 
“The Measurement of the Characteristics of Concentric 
Cables,”’ by Dr. T. I. Jones. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Graduate Section : Saturday, March 20, 3 p.m., 36, Port- 
man-square, W.1. ‘“‘ Capacity and Load,” by Mr. P. 
Hodge. North-Eastern Section: Friday, March 26, 6.15 
p.m., County Hotel, Newcastle-upon-Tyne. ‘“‘ Machine 
Shop Loading,” by Mr. W. Winters. Manchester Section : 
Saturday, March 27, 2.30 p.m., The University, Liver- 
pool. ‘“‘ Defects of Steel,” by Mr. R. W. Bailey. 

Royal Society OF ARTS.—Monday, March 22, 1.45 
p.m., John Adam-street, W.C.2. Cantor Lecture II. 
“ The Modern Power House. (ii) Coal and Ash Handling 
Plant,” by Mr. J. F. Roy Mitchell. 

INSTITUTE OF TRANSPORT.—Tuesday, March 23, 1.15 
p.m., Institution of Electrical Engineers, Savoy-place, 
Victoria-embankment, W.C.2. “‘ The Adaptation of War- 
Time Air Transport to Post-War Needs,”’ by Mr. C, E. W. 
Duley. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, March 24, 5.30 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, S.W.1. Annual General Meeting. 
“The Counter Pressure Brake Method of Testing Loco- 
motives,”’ by Mr. T. Robson. 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, 
March 24, 6 p.m., Municipal Annex, Dale-street, Liver- 
pool. ‘“ Twin-Screw Propulsion,” by Dr. G. Hughes. 

NortTuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Wednesday, March 24, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. Discus- 
sion Evening. Institution: Friday, March 26, 6 p.m. 
Mining Institute, Newcastle-upon-Tyne. ‘‘ Modern Heat 
Insulating and Decking Materials,” by Dr. Ezer Griffiths. 

MINERALOGICAL Sociery.—Thursday, March 25, 4.45 
p.m., Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. ‘‘ Industrial Diamonds,” by Professor 
W. T. Gordon. 

INSTITUTION OF CHEMICAL ENGINEERS.—Friday, 
March 26, 7.15 p.m., Royal Technical College, Glasgow. 
Joint Meeting with the CHEMICAL ENGINEERING GROUP. 
“ Multiple Effect Evaporation in the Sugar Industry,”’ 
by Mr. D. M. Semple. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
March 27, 2.30 p.m., Engineers’ Club, Manchester. Dis- 
cussion on “‘ Substitute Materials,” to be opened by Mr. 
G. E. Windeler. 
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MESSRS. BRISTOL AEROPLANE COMPANY, LIMITED, BRISTOL. 


(For Description see Page 225.) 
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CARTRIDGE-FIRING CHAMBER. 


Fie. 5. Hypravciic Lock. 
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Fic. 6. Dovusie Revier Vatve. 


SMOKE ABATEMENT. 


THE need for the conservation of fuel has directed 
public attention to problems of efficient fuel utilisation 
to a greater extent than ever before, and the cam- 
paign for fuel economy is of particular interest to 
those concerned with the problem of air pollution, 
on account of the permanent effects it is likely to 
have. It is stated in the 13th annual report, that 
for 1943, of the National Smoke Abatement Society, | 
that, on the domestic side, circumstances make unlikely 
any gain other than a new awareness of the importance 
and value of fuel. On the other hand, as far as indus- 
trial smoke is concerned, the whole of the propaganda | 
is on the lines advocated and pleaded for by smoke- | 
prevention workers during the past 40 years. The | 
creation of a Ministry of Fuel and Power, the report | 
continues, is an event of considerable potential import- 
ance from the Society’s point of view, for it is through 








By-Pass VALVE. 


‘ 


Fie. 


} development and efficient use of the country’s fuel 


resources, in a manner that will lead to the end of 
the smoke nuisance, can be evolved. It is recognised, 
of course, that during the war the Ministry must 
necessarily devote most of its attention to the urgent 
problems facing it, but the Society hopes that, after the 
conclusion of hostilities, the Ministry will examine and 
prepare to overcome the problem: of the future, which, 
it is pointed out, will affect not only the post-war years 
but the future industrial well-being of the country. 

The Society’s membership, after a drop in the early 
days of the war, is now rising again. There has also 
been a strengthening of its position, not only from the 
point of view of funds but also in regard to activities and 
influence. An impetus to the development of a policy 
for the prevention of smoke, as a factor in the planning 


Fie. 8. 
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Low-PressurRE RELIEF VALVE. 


| A further step, taken during 1942, was that the Societs 
applied for, and was duly elected to, membership of th: 
Parliamentary and Scientific Committee. The Society 
appoints a representative to the Executive Committe 
and receives the bulletin Science in Parliament and 
other publications and information issued by the Com 
mittee. The temporary central office of the Society 
which was formed in 1929 by the amalgamation of th 
Coal Smoke Abatement Society and the Smoke Abate 

ment League of Great Britain, is at 94, Manor Green 
road, Epsom, Surrey ; the office of the Scottish Branc! 
is at City Chambers, Glasgow, and that of the North 

Western Branch at 1B, Cooper-street, Manchester. 








of post-war building, was given by the publication, in | 


March, 1942, of a ‘‘ Memorandum on Smoke Prevention 
in Relation to Initial Post-War Reconstruction ” 


Jcnion INSTITUTION OF ENGINEERS.—The annua! 
luncheon of the Junior Institution of Engineers will b: 


- and | held on Saturday, April 17, at 1 for 1.30 p.m., at the 
such a comprehensive Ministry that the scientific | of a supplementary pamphlet entitled “* No Clean City.” ' Connaught Rooms, Great Queen-street, London, W.C.2 
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THE RAILWAY POSITION. 


THE reports of the four main-line railway com- 
panies, covering their operations during last year, 


| all make reference to the greatly increased traffic, 
| compared with pre-war standards, which they have 


been called upon to handle. The existence of this 
increase is generally realised, but the details from 
which it is made up are unknown outside official 
circles. Some indication of the magnitude of the 
problem with which the railways have been faced 
was given, however, by the chairman, Sir Thomas 


| Royden, at the annual general meeting of the 


London Midland and Scottish Railway. He said 


| that, before the war, passenger journeys on British 


railways amounted to 20,000 million miles of travel 
annually and freight traffic to 17,000 million ton- 
Last year, passenger mileage increased by 


or under, and one shilling and sixpence per line up to | 10,000 millions over the earlier figure and freight 
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traffic by 7,000 million ton-miles. This greatly 
increased load was handled by depleted staffs, under 
conditions of locomotive shortage, scarcity of various 
materials, black-out and other disabilities, and the 
admirable manner in which the task was performed 
constitutes adequate evidence of the general effi- 
ciency of railway organisation. 

At a time when an enormous war debt is accu- 
mulating, although it appears to be supposed that 
indefinite State funds are available for projects of 
all kinds, it is of importance to remember that the 
great service now being rendered by the railways 
has been made possible entirely by private enter- 
prise in the past. Mr. R. Holland-Martin expressed 
the matter in a striking way at the Southern Rail- 
way meeting. “‘ The engines that haul the trains,” 
he said, “‘the tracks which carry the loads, the 
sidings and yards and depots where the trains are 
marshalled, and the troops gathered up, the buildings 
and hotels and docks and ships—all these were 
provided, not by the Government, nor” by any 
nation, nor by the Conservative Party or the Liberal 
Party or the Labour Party, but by the courage and 


|enterprise of individual people who had faith in 


the future of our railways, and when the call came, 
here was this mighty machine ready to the nation’s 
will and service.” 

The existence not only of the plant, but of the 
organisation created by the railway companies 


has enabled the country to obtain the remarkable 
transport service which has been rendered on very 
moderate terms and with, by present standards, 
practically no capital expenditure. Under the 
terms of the agreement between the Government 
and the railway companies, the latter receive an 
annual fixed payment of 43,000,000/. There is 
little doubt that, in view of the traffic that is being 
handled, this sum does not properly represent the 
amount which is being earned, and representatives 
of the British Railway Stockholders’ Union expressed 
dissatisfaction with the terms of the agreement at 
most of the meetings. In all cases, however, the 
chairmen stated that the companies were not 
prepared to reopen negotiations with the Govern- 
ment; as the agreement had been made, they 
proposed to keep it. That railway stockholders are 
not sharing in the war-time prosperity which is 
being experienced by those whose money is invested 
in various manufacturing companies is illustrated 
by the fact that the London Midland and Scottish 
paid 2} per cent. on its ordinary stock, on which, by 
statute, a dividend up to 8 per cent. may be paid. 
The railway agreement is, perhaps, not so one-sided 
as these figures may suggest, as the railways have a 
guaranteed income ; had traffic fallen, they would 
still have received 43,000,0001. a year. 

At all the meetings, some reference was made to 


| the problems of the future and the position which the 


railways might expect to occupy in the general 
transport system of the country. It is certain that 
the whole question of the relation between road and 
rail traffic will, in due course, again be a subject for 
discussion. The chairmen naturally contended that 
in any future arrangements the railways should be 
| allowed to carry on under their present constitution 
|and that road transport should not be subsidised 
at their expense. There can be no disagreement 
from Mr. R. Holland-Martin’s statement that “ it is 
not for the State to exploit the roads at the expense 
of the railways with the possibility, at some later 
date, of purchasing the railways at a sum below 
their real earning value.”” He passed on to some- 
what doubtful ground, however, when he con- 
tinued, “It should be possible for recognised 
improvements, obviously tending to the national 
advantage, yet necessitating an expenditure that is 
beyond an adequate financial return, to be made 
on the railways, when the work that they entail 
on the rail will, equally with that on the roads, 
serve to ward off unemployment.” 

On an abstract basis, this statement is unexcep- 
tionable, but as a matter of practice it is extremely 
unlikely that Parliament would authorise the ex- 
penditure of public funds on extensions or improve- 
ments of the capital works of a private railway 
company. This, no doubt, will be illogical, for 
subsidies of public money have long been made 
for instance, to air-transport companies. Ex- 
penditure on the construction of trunk roads is also 
indirectly a form of subsidy to road-transport 
companies. For some reason, however, the rail- 
ways appear to be considered on a different 
basis from other transport organisations. The 
question of the nationalisation of the main-line 
railways will certainly be widely canvassed in the 
future. As Sir Charles Hambro said at the Great 
Western meeting, “there are already indications 
that advocates of nationalisation and socialistic 
experiments are becoming increasingly active. 
Mr. Holland-Martin’s proposal for the expenditure 
of public funds on railway works plays into the 
hands of this school. 

The whole question of transport in the future is 
extremely complicated. Not only has the relation 
between road and rail to be studied and adjusted, 
but air transport also has to be considered. Civil 
air service, which will certainly be subsidised in 
one form or another in the future, is far from a 
matter of indifference to the railway companies: 
An example is furnished by the Southern Railway, 
which, before the war, was finding the air services, 
particularly that to Paris, serious competitors with 
its cross-Channel steamers and connecting rail 
services. There is little doubt that the modi- 
fication of the Golden Arrow service, by which it 
ceased to be confined to first-class passengers and 
was extended to include second-class, was entirely 
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due to air competition. 
panies have already interested themselves in civil 
aviation, and the Great Western obtained powers in | 
1929 to operate air services and acquire financial 


considered that co-operation between air and rail 
would increase public facilities. This policy, while | 
clearly in the national interest, has resulted in a 
further interlocking of transport interests which 
complicates the problem of the inter-relation of the 
various forms of transport organisation. 

This broad general question is naturally receiving 
attention from the railway boards, and no doubt 
the joint committee which was set up at the begin- 
ning of last year by the four main-line companies, 
in conjunction with the London Passenger Trans- 
port Board, has it constantly in mind. It is one 
of the duties of this committee to keep in touch 
with all Government departments which are dealing 
with questions of reconstruction and development. 
In the meantime, it is the business of the railways 
to carry on and provide an efficient service under 
severely hampering conditions. One of the methods 
by which the many new recruits who have had to 
be taken on are being fitted for their new work was 
mentioned by Sir Ronald Matthews at the London 
and North Eastern meeting. The company started 
a training school at Scarborough in July, 1942, 
and a second one at Whitley Bay in October of the 
same year. These proved of such value in increas- 
ing the usefulness of new staff members that a 
third school was opened near Hertford last month 
and a fourth is to be set up at Harrogate. 

Although there is no doubt about the value of the 
serviee being rendered by the newcomers to railway 
service, who are largely women, it is obvious that 
the more technical aspects of the work must in the 
main be falling on the depleted permanent staffs. 
The fuel-economy campaign, for instance, has pro- 
vided a new task for some of the technical officers. 
The London Midland and Scottish line, for instance, | 
has been divided in twenty areas, each with a fuel- | 
efficiency observer. As locomotives are by far the 
largest users of fuel, a special watch is kept on their 
performance. Firemen receive special instruction 
and figures of consumption in pounds per mile are | 
exhibited in engine sheds to enable the crews and | 
shed staffs to estimate the success of their efforts. | 
A review of all fuel-burning plants in the railway 
workshops has also been carried out and in some 
cases the application of regenerative systems to 
furnaces has shown fuel savings of 10 to 15 per cent. 
The research department of this railway, which 
has done much useful work in the past, continues in 
full operation. Two of its activities were referred | 
to at the meeting. Some information about one of 
these, the detection of incipient flaws in axles, has 
already been given in these columns.* The other is 
concerned with the question of concrete sleepers. 
In collaboration with the Department of Scientific 
and Industrial Research, the performance of various 
types of reinforced-concrete sleeper, intended as a 
substitute for timber, is being studied. 

The position in reference to one of the important 
financial interests of the railways appears not to 
have changed essentially since last year. This con- 
cerns the question of war damage. Public utilities, 
including railways, were excluded from the War 
Damage Act, 1941, and the Chancellor of the 
Exchequer announced that legislation would be 
introduced covering them. Matters have been 
advanced by the publication of a White Paper, last 
November, in which it was proposed that public 
utilities should be divided into nine groups, of which 
the railways would form one. The railway group 
would cover not only the four main-line companies 
and the London Passenger Transport Board, but 
also various independent local lines and the railways 
of Northern Ireland. This White Paper is now under 
discussion between the railways and the Govern- 
ment, but no legislation giving it effect has yet been 
introduced, although the main Act is now two years 
old. It is generally understood that the basis of 
corapensation will be the payment by the State of 
half the cost of total damage, but until the proposals | 
are embodied in a Parliamentary Bill the companies | 
cannot accurately estimate their ultimate effect. 
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| indirect, perhaps, of the share that is being taken 


| by Bomber Command in the war against the U-boats 
| During the past two years, the Minister stated at a 


Stk ARCHIBALD SINCLAIR’s statement on the Air | later point, the Royal Air Force has sunk or serious! 
interest in air-transport companies where it was | Estimates, in the House.of Commons on March 11,|damaged more than 1} million tons of enemy 


was much of a piece with Mr. A. V. Alexander's 
on the Navy Estimates, a week before, so far as 
concerned the disclosure of figures; but, like Mr. 
Alexander, Sir Archibald Sinclair is an experienced 
Parliamentarian, and showed considerable skill in 
conveying general impressions without gratifying 
the enemy by including any data which could be 
accurately collated by reference to absolute stan- 
dards. Percentages are useful indications up to a 
point, but they are not of much value if the basis 
to which they relate represents a standard below 
what might be reasonably expected; and such 


shipping. In the more spectacular raids on German 
industrial and armament centres, there has been a 
marked increase in the force and effect of the attacks 
In each separate month during 1942, more bombs 
have been dropped than in the corresponding month. 
of the previous year—a somewhat superfluous 
assurance, it might be thought—and in February, 
1943, the weight dropped exceeded 10,000 tons, 
more than half as much again as in any previous 
month. “In all,”’ said Sir Archibald, “* we reckon 
that Bomber Command has destroyed or seriously 
damaged something like 2,000 factories and in 





statements as, for example, the assertion that the 
accident rate is now 20 per cent. below what it was | 
at this time last year, while satisfactory if it indi- | 
cates a general and continuing trend, is completely | 
valueless if the original level to which it is related | 
is that of, say, only a week’s returns. To some 
extent, however, it is probably legitimate to con- | 
sider such comparisons in the light of the general | 
tone of the survey of which it forms a part; and, 
on this basis, Sir Archibald’s report on the progress 
of the Royal Air Force may be regarded as being 
decidedly encouraging. 

A notable feature, which the Minister stressed at 
the outset of his remarks, is that the standards of 
proficiency in the Royal Air Force have been con- 
siderably raised, and the periods of pre-operational 
training lengthened, at a time when the enemy has 
been obliged to curtail his training courses and 
accept a reduced standard of efficiency ; and that, 
concurrently, the output of trained British aircrews 
has increased substantially and is still increasing. 
Taken alone, these comparisons are not necessarily 
conclusive evidence that the fighting strength of the 
Royal Air Force is measuring up to actual needs or 
to the strength of the forces opposed to it ; but the 





present month alone, and the very modest enemy 
reactions in the form of raids on British targets, are | 
sufficient to allay any doubts on this score. There is | 
no question that the enemy is being hit much harder | 
than ever before ; and, it is reasonable to suppose, 
very much harder than was ever contemplated in 
the war-making plans of the German High Com- 
mand. At the same time, as Sir Archibald Sinclair 
pointed out, it would be a mistake to judge the 
strength of German air power solely by the scale 
of the raids they have attempted on this country, 
for they have maintained “‘a formidable bomber 
force ’’ in Western Europe during the whole of the 
past year. Presumably, these bombers are being 
held more or less in reserve until the German 
General Staff is better informed regarding the direc- 
tion and force of the pending Allied offensive, either 
to economise material or to reduce the consumption 
of fuel and oil and the wastage of aircrews. Sir 
Archibald suggested, as another reason, German 
preoccupation with the campaigns in Russia and 
North Africa, but this explanation is not altogether 
convincing ; on neither of these fronts does it appear 
that the enemy’s air efforts are on such a scale as 
would indicate the withdrawal of any appreciable 
proportion of heavy bombers from Western Europe 
and, besides, the Minister himself showed that they 
had not been so withdrawn. 

Some of the figures that were given in the state- 
ment are worth quoting. In the three months, 
December, January and February, for example, of 
392 enemy aircraft which crossed the British coast 
line by day, 46 were destroyed, and, of 240 night 
raiders, 26 were destroyed ; these totals, of course, 
take no account of ** probables ’’ or machines which 
were merely damaged by the defences. Very few 
of these attacks were deliberately and conscienti- 
ously aimed at military objectives. In the same 
period, however, the losses suffered by the Royal 
Air Force in their much more: discriminating day- 
light attacks on enemy military objectives were at 
little more than a third of the rate of the casualties 
inflicted upon the enemy raiders. The targets 
attacked by the aircraft of Bomber Command dur- 
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cent. of the total cases; a measure, somewhat 


dustrial works. . . Direct damage to steel works 
in the Ruhr and Saar has caused a loss of 1,250,000 
tons of steel. . . We know that the daily output 
of coal in the Ruhr fell by 20 per cent. in three 
months last summer.” In Italy, especially Milan 
Turin and Genoa, heavy damage has been done, and 
rail communications have been seriously affected. 
Part of Sir Archibald Sinclair’s statement was 
devoted to the question of air transport, but, as an 
amendment was on the Order Paper, relating to 
civil aviation, he was only able to deal, in speaking 
on the Air Estimates, with the decision to establish 
a Transport Command of the Royal Air Force. In 
addition to controlling the operations of Royal Air 
Force transport squadrons at home, he explained, 
the new Command would be responsible for the 
organisation and control of strategic air routes, for 
all overseas ferrying, and for the reinforcement 
moves of squadrons to and between overseas 
theatres. The Royal Air Force Ferry Command at 
Montreal would become a subordinate formation 
of the new Command. The British Overseas Air- 
ways Corporation would continue as a civil organisa- 
tion, but its existing close partnership with the 
Royal Air Force on the North Atlantic route would 
be extended to cover a wider field, to ensure that 
the services and requirements of the Corporation 
were integrated with those of the new Command. 
The amendment on civil aviation, moved by Mr. 
W. A. Burke, M.P., urged the Government ~ to 
adopt a policy which will ensure the immediate 
development of civil air transport at the conclusion 
of hostilities.” The subsequent debate was hardly 
commensurate with the importance of the subject, 
but it afforded the Minister an opportunity to 
mention that the report of the Committee which 
was set up, under the chairmanship of Lord Brabazon, 
to consider the post-war types of civil aircraft 
likely to be required, was in the hands of the Govern- 
ment, and that the Committee had recommended 
that work should start immediately on the design 
of suitable new types and on preparations for the 
conversion of military aircraft to civil purposes. 
Accordingly, Sir Archibald stated, the War Cabinet 
had decided that the design of a limited number of 
types of civil aircraft should be put in hand, with 
Government assistance, as and when this could be 
done without interference with the war programme. 
Close attention was being given also to the post- 
war organisation of civil air transport “ on the inter- 
national plane.” In the opinion of the Govern- 
ment, the unregulated “ freedom of the air ”’ policy 
— which, it would seem, the Joint Air Transport 
Committee of the Associated British Chambers of 
Commerce, the Federation of British Industries and 
the London Chamber of Commerce consider “is 
certainly not a nostrum to be included without 
thought among the freedoms for which we fight "— 
would mean, inevitably, fierce competition and the 
continuation of high uneconomic subsidies; some 
form of international collaboration, therefore, 
would be essential in the common interest. Ex- 
ploratory work was in hand, preliminary consulta- 
tions had been begun with the Dominions and 
India, and consultation with other members of the 
United Nations would follow. More than that the 
Minister was not prepared to say, and he asked the 
House not to press for more, and thus, perhaps, to 
prejudice the success of the negotiations still to be 
undertaken. In response to a further question, 


_|ing 1942 were “ predominantly naval” in 49 per | however, he agreed that the matter would have to 


be discussed at an early date. 
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NOTES. 


REGISTRATION OF ENGINEERS. 

Ones of the primary objects underlying the Govern- 
ment Scheme of engineering cadetships, which we 
mentioned at the time of their introduction, was 
to ensure a supply of technically-trained men of a 
type suitable to be granted commissions in the 
technizal branches of the fighting Services; not so 
much for the operation of the many modern weapons 
which require a certain degree of engineering or 
scientific knowledge as to deal with the problems of 
repair and maintenance, for which more than a mere 
operational skill is necessary. It is now becoming 
apparent, however, that the numbers of men obtain- 
able by this means, and from the universities and 
from among the recipients of State bursaries, will 
not suffice, for some considerable time at least, to 
meet the possible demands for ‘* commissionable ” 
technical men likely to arise in the course of a 
widespread Continental offensive, and that other 
sources will have to be tapped to make good the 
numbers required. The only numerically important 
source remaining is industry, and, although the 
nation’s man-power is now so fully organised that 
practically everyone in the engineering and scientific 
tield is engaged in war work, it is stated officially 
that the Government will have to revise periodically 
their views regarding the respective claims of war 
production and the technical Services in order that 
the latter shall continue to be sufficiently manned. 
The balance between these conflicting claims, it is 
announced by the Ministry of Labour and National 
Service, will be struck at different points at different 
periods, and a stage may be reached when sub- 
stantial reinforcements of technical officers must 
be obtained by withdrawals from industry, even at 
the cost of a serious effect upon production. To 
meet these possible requirements, the Minister of 
Labour has made an Order, designated the Specified 
Classes of Persons (Registration) Order, 1943, and 
effective on and from March 17, which requires all 
men between the ages of 20 and 45, in certain 
technical categories, to register at their local Em- 
ployment Exchanges between March 22 and March 
27 and to provide certain particulars of their train- 
ing and present occupations. The categories, briefly 
described, are (1) men who have completed a general 
apprenticeship in mechanical or electrical engineer- 
ing, not confined to one craft; (2) men who have 
completed a craft apprenticeship and who are 
employed in mechanical or electrical engineering 
work in executive positions above the rank of fore- 
men or as draughtsmen, rate-fixers, on time and 
motion study, planning, progress research, design, 
testing, plant installation, or technical sales; and 
(3) men who have passed the graduateship examina- 
tions of the Institutions of Mechanical or Electrical 
Engineers (or are exempt therefrom) or hold a 
Higher National Certificate in mechanical or elec- 
trical engineering. The Order applies also to 
holders of marine engineers’ certificates of com- 
petency, between the ages given, who are not in sea- 
going employment or waiting for it. The men 
registered will be called progressively for interview 
by Services selection boards, for assessment of 
their personal as well as technical suitability for 
commissioned rank, and, if approved, will be 
medically examined; though, it is pointed out, 
this procedure does not necessarily mean that they 
will be called to the Colours eventually, or at all— 
that will depend on circumstances and the Govern- 
ment’s judgment of the national need. Consider- 
able numbers will certainly be required, however ; 
but they will not be called without consultation with 
the departments, organisations or employers con- 
cerned, to minimise the disturbance of vital work. 





WELDED BULKHEADS IN TANKERS. 
In his statement on the Navy Estimates, to which 
we referred editorially on page 211, ante, Mr. A. V. 
Alexander, the First Lord of the Admiralty, spoke 
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position, the elimination of overhead welding and 
the turning over of fabricated parts, and the 
employment of special rolled sections which have 
been developed for welding purposes. With these 
principles in mind, a design has been produced 
suitable for tanker bulkheads or similar pre-fabri- 
cated units of panel construction, and has been 
recently tested as applied to an experimental tank 
or cofferdam section. The tank represented two 
transverse bulkheads, as used in tankers, with 
vertical stiffening and two horizontal plate stringers. 
The bulkhead panels are assembled and welded on 
skids, the plating being in lengths 33 in. wide. 
Welding is carried out from the upper surface only 
by means of the Unionmelt process (which was 
described and illustrated in an article on page 241 
of our 153rd volume), the butts being arranged 
above a narrow flange, about 1} in. wide, of the 
stiffening member on the underside. The deep 
penetration obtained by this process forms the 
connection between the plating and the stiffeners. 
The plating is pressed into close contact with the 
stiffeners and held by short tack welds, spaced about 
15 in. apart, on the underside. The joints are of the 
square-edge type, with a }-in. gap, and the Union- 
melt machine which makes the weld uses 1,100 
amperes at 33-35 volts, and a }-in. electrode, and 
travels at about 16 in. a minute. Two types of 
stiffeners were incorporated in the test tank, the 
sections being formed by reducing the connecting 
flanges of a 10-in. by 4}-in. joist and a 10-in. by 





there being to-day contractors working in almost 
every parish. Farm machinery depots, to the num- 
ber of 100, are now in existence from which farmers 
can hire binders, sets of disc harrows, manure 
distributors or other implements at moderate 
fees: The general control is vested in a local execu- 
tive committee under the Ministry of Agriculture, 
working through 14 area officers. In Cornwall, 
some of the machinery is hired out and some used 
directly under the control of the committee. The 
policy has proved of great benefit not only to 
farmers but, in some instances, to small-holders. 
Evidently, therefore, the engineer has done a good 
deal to increase output, without at the same time 
increasing the demand for labour. There has arisen, 
however, a new problem, namely that of getting 
enough men with sufficient engineering knowledge 
to maintain farm machinery, but this defect, it is 
considered, can be overcome by a training scheme 
now under consideration. 


THE ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS. 


The annual luncheon and reunion of the members 
of the Association of Supervising Electrical Engineers 
was held this year at the Connaught Rooms, London, 
on Saturday, March 13, the President, Mr. H. W. 
Swann, M.I.E.E., occupying the chair. The toast of 
‘Our Guests ” was proposed by the President, and 
the response was made by the principal guest, 
Mr. M. 8S. McCorquodale, M.P., Parliamentary 


3}-in. channel, respectively, to the stated width of | Secretary of the Ministry of Labour and National 
1} in., this procedure being adopted in the absence, | Service, who spoke in appreciative terms of the 
for the time being, of suitable specially-rolled | work of the electrical industry in connection with 


sections. The experimental tank was subjected to 
a series of hydrostatic tests, up to a head of 16 ft. 
above the crown of the tank, the maximum deflec- 
tions recorded being § in. in the upper spans of 
the vertical stiffeners and ¢ in. in the plating panels 
between the stiffeners on the bottom spans ; _per- 
manent sets observed after draining the tank were. 
of the order of ¥% in., and nowhere exceeded } in. 
No leakage was detected in the welds at any time 
during the tests. Advantage was taken to obtain 
data on the strength of the welded structure by 
means of extensometers placed at various points. It 
is understood that a full account of the tests will be 
included in the paper to be presented at a forth- 
coming meeting of the Institute of Welding. Repre- 
sentatives of the Admiralty and the classification 
societies, and of shipbuilders and shipowners, 
attended the tests, and it is believed that the bulk- 
head design to which the tests relate offers con- 
siderable promise in connection with welding 
developments in ship construction. 


ENGINEERING IN AGRICULTURE. 


The two western counties, Cornwall and Devonshire, 
have made a remarkable recovery from the pre- 
war agricultural depression since the outbreak of 
hostilities, it was stated by Mr. Cedric Drewe, M.P., 
at a conference held at the Ministry of Agriculture 
on March 10; and to this recovery the engineer has 
contributed greatly. The extent of this depression 
may be gauged from the fact that, between 1918 
and 1939, in Devon alone, 10,000 skilled agricultural 
workers left the land for other industries. Such 
a loss would have been wholly crippling to the pre- 
sent effort to produce more food, and large areas of 
arable land would have been returned to grass, were 
it not for the fact that there are now four times as 
many tractors in Cornwall and Devon as there were 
before the war. Indeed, practically every farm 
of over 150 acres is so equipped, so that farms can 
improve their output to a remarkable extent 
with about the same amount of labour as before. 
Apart from this, derelict farms have been reclaimed 
to the extent of 10,000 acres in Devon, while 
4,300 acres of derelict and barren land have been 
brought into cultivation in Cornwall. In these 


|two counties the acreage of wheat, compared 
| 


with pre-war days, has increased four-fold, that 
of barley has doubled, and that under potatoes 
is five times what it was. The Ministry of Agri- 


of the increasing use of welding in British shipyard | culture had the foresight before the war to build 


practice. In pursuance of this policy, new methods 
of ship construction have been evolved, designed to 
ensure the maximum use of deep-penetration high- 


imperage welding in the horizontal down-hand | 


up a reserve of tractors and to encourage agri- 
cultural contractors. Since the outbreak of war, 
more of these contractors have been set up in 
Devon and Government machinery hired to them, 








the war. The part-time work of women, he said, 
had been a great success, and it was the duty of 
employers to make adequate arrangements in the 
factories for this class of work. Mr. McCorquodale 
also mentioned that the engineering cadetships 
had met with such an excellent response that 
recruitment had had to be stopped; the applica- 
tions for cadetships had been many times the number 
of vacancies. Dr. A. P. Thurston proposed the 
toast of ‘‘ The Electrical Industry,” calling atten- 
tion to the importance of the industry in the con- 
duct of the war, and mentioning in particular the 
development of radio-location. In responding, Mr. 
J. R. Beard said that the electrical engineering 
industry had done more than any other to improve 
the welfare of mankind. Referring to the electric 
supply industry, Mr. Beard expressed the view that 
its future might lie mainly in domestic supply and 
stressed the need for uniformity in tariffs and 
voltages. The final toast, of “‘ The Association,” 
was proposed by Col. Sir Wilfred Garrett, H.M. 
Chief Inspector of Factories. He pointed out that 
the prevention of electrical accidents was largely 
in the hands of the members of the Association. He 
mentioned that, since 1938, the number of units 
of electrical energy sold had increased by 98 per 
cent., but in the same period the number of electrical 
accidents had increased by only 56 per cent., and 
the number of fatal accidents by only 42 per cent. 
There were two reasons for this by no means un- 
satisfactory record: they were that H.M. Electrical 
Inspectors had been appointed from the ranks of 
electrical engineers and that the Inspectors dealt in 
their work with men of recognised professional 
status. In response, Mr. W. H. Brooks, chairman 
of the Association, spoke of the duties and responsi- 
bilities of supervising electrical engineers, which, 
he pointed out, had been increased by war con- 
ditions. It was important that the supply of ex- 
perienced engineers should be maintained, and 
apprenticeship was one of the important problems 
that the Association was investigating. 


Lonpon TRANSPORT. 


In the report of the London Passenger Transport 
Board for the year ended December 31, 1941, 
attention was drawn to the necessity for limiting 
the information normally given regarding the 
activities of the Board owing to war conditions. 
The statistics furnished and the statement of 
accounts for the year had also to be curtailed. The 
ninth report of the Board, for the year ended 
December 31, 1942, is similarly affected by the 
continuance of these conditions. While all the 
services have been maintained in a state of effi- 
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ciency, it is stated, further reductions have been 
made in the road-transport schedules in order to 
effect savings in petrol, oil and rubber. Economies 
have been secured by the withdrawal of the Green 
Line coach services after September 29, by the 
parking of omnibuses and trolley-’buses in the central 
area between peak hours, and by the further 
reduction of road services after the evening peak 
hours, during the winter months. In addition, rail 
services have been terminated half-an-hour earlier 
than was previously the case. These economies, the He was the son of the late Mr. Z. W. Stilgoe and was 
report states, will result in the saving of some | born on March 4, 1867, at Adderbury, Oxfordshire. 
15 million miles a year. Towards the end of the | After receiving his general education at Christ’s Col- 
year under review, ‘the Minister of War Transport | lege, Finchley, he commenced a two years’ course in 
directed the Board to consider the adoption of | mechanical and civil engineering at the Crystal 
producer-gas vehicles in order to effect further | Palace School of Practical Engineering in January, 
economies in the consumption of liquid fuel. A | 1884. In January, 1886, he became a pupil of Mr. 
start was made at the garage at Grays, where 18|J. H. Frogley, engineer to Messrs. Kirk and Parry, 
omnibuses have been fitted with gas producers. As | contractors for the Barking and Pitsea extension of 
equipment becomes available, some 550 omnibuses | the London Tilbury and Southend Railway. After 
will eventually be fitted with producers. serving as a pupil for six months, Mr. Stilgoe 
|remained as assistant to Mr. Frogley and was 

Tue Ixstrrute oF MARINE ENGINEERS. engaged on work connected with the setting out of 

The annual general meeting of the Institute of | the centre line of the railway, the erection of bridges 
Marine Engineers, held in London on Friday, | #4 the superintendence of other works, some of 
March 12, was followed by a well-attended luncheon | Which were of a very heavy nature. In April, 1887, 
at which the newly-elected President, Engineer Vice- | Mr. Stilgoe was appointed an assistant to Mr. John 
Admiral Sir George Preece, K.C.B., occupied the | Carline, engineer and surveyor to the Lewisham 
chair. After the loyal toasts had been honoured, the District Board of Works, London, S.E., and con- | 
Rt. Hon. A. V. Alexander, P.C., C.H.,M.P., First Lord | tinued in this capacity for six years. In April, | 
of the Admiralty, proposed the toast of “ The | 1893, Mr. Stilgoe took up the appointment of engi- 
Institute of Marine Engineers.” Mr. Alexander |neer, surveyor and waterworks engineer to the 
first paid appreciative testimony to Sir George | Sandgate Local Board, where he prepared a sewerage 
Preece’s work in the naval service and expressed | Scheme for a portion of the town. He also carried 
the belief that the new President of the Institute | Out repairs to sewers, water mains and buildings 
would foster the good relationship which had always | Which had been damaged by a landslip that had 
existed between it and the Admiralty. Present-| occurred in March, 1893, and rebuilt sea walls 
day naval engineering was thoroughly sound, as | destroyed during severe gales in the winter of 1894. 
was shown by the records of extraordinarily long | He constructed new groynes on the foreshore, these 
periods at sea without refit, a number of which Mr. consisting of double piles of used rails and timber 





OBITUARY. 


MR. H. E. STILGOE, C.B.E. 


Mr. Henry Epwarp Stiteor, whose death, we 
regret to record, occurred on March 12, was a civil 
engineer who attained distinction in the design and 
construction of large-scale waterworks undertakings. 











Alexander cited. He commended the fortitude and 
courage of the engineers in the Merchant Service, 
but exhorted them to do their best to keep up| 
the speed of the stragglers in a convoy and to 
decrease smoke as much as possible; there had, 
indeed, been a commendable improvement in this 
direction. The Admiralty was always willing to| 
consider new ideas emanating from the Merchant 
Service, but it should be remembered that routine | 
work must take precedence of experimental work. | 
In reply, Sir George Preece, after a tribute to the | 
deck officers in the Navy and the Merchant Service 
and with understanding references to the difficult 
conditions imposed on both them and the engineer | 
officers, remarked that there was a great deal of | 
truth in the saying of the late Richard Holt that ad 
ship took the water without being obsolete, since | 
the naval architect and the marine engineer had to | 
wait so long for the results of trials of new ships 
before advances in design could be proceeded with. 
There was a tendency in this country to be over 
complacent in this matter of research and experi- 
ment, but it was illogical to maintain, as was often 
done, that anything produced outside this country 
was superior to the home-produced article. The in- 
stallation of the latest types of machinery was often 
attended by difficulty in obtaining a sufficient num- 
ber of competent engineers to run them. The ques- | 
tion of the training of marine engineers was receiving 
a great deal of attention at present and the Institute 
was doing much valuable work in this direction, but 
it was necessary to ensure that the prospects of the 
marine engineer should be such as to attract a fair 
proportion of able young men into the profession 
and to provide them with a fully satisfactory career 
therein. It was deplorable that so many engineers 
went to sea only to obtain experience and a Board 
of Trade Certificate and then sought more-attractive 
positions ashore, with the result that the experience 
gained was lost to the service that had provided 
it. The only other toast, that of “‘ The Guests,” 
was proposed by Lord Mottistone, and acknow- 
ledged by the Belgian Ambassador, His Excellency 
Baron E. de Cartier de Marchienne. The Council’s 
annual report, which was adopted at the meeting 
preceding the luncheon, shows that the total 
membership of the Institute has remained remark- 
ably constant, the number at December 31, 1942, 
being 4,106, as against 4,112 at the end of 1941. 








|and waterworks engineer to the Borough of Dover 


| of ‘“‘ Future Supplies of Water to the Metropolis,” 





planking, the piles being shod with a cast-iron point 
patented by Mr. Stilgoe. 
In March, 1895, the position of engineer, surveyor 


having fallen vacant, Mr. Stilgoe was appointed to 
the position. Among other works, he prepared 
plans for, and afterwards designed and constructed, 
the Dover Corporation Electric Tramways, carried 
out extensions to the waterworks and improve- 
ments to the sewage pumping station, and reported 
on the sea defences of St. Margaret’s Bay and 
Frinton-on-Sea. In July, 1906, Mr. Stilgoe was 
appointed City Engineer of Birmingham and among 
his first work was the completion of the construction | 
of the permanent way of the Corporation Tramways. | 
He also carried out town-planning schemes for 
25,000 acres, large sewerage, flood-relief and water- 
works schemes, and paved many streets and arterial 
roads within the city boundary. Early in 1919, 
Mr. Stilgoe was appointed chief engineer to the 
Metropolitan Water Board at a time when the 
Board were faced with problems of great magnitude, 
the war of 1914-18 having delayed a large number 
of important works which, in normal circumstances, 
would have been proceeded with in order to meet 
the requirements of the increasing population of 
London. In October, 1920, Mr. Stilgoe presented 
to the Board a comprehensive report on the subject 





and this report has formed the basis of the new works 
constructed since that date. The principal works 
carried out under his supervision include the con- 
struction of the Queen Mary Reservoir at Littleton, 
which has an area of 722 acres, and a total capacity 
of 6,750 million gallons; the installation of new 
engines and boilers at the Surbiton pumping station ; 
the construction of new works at Kempton Park and 
Walton, including engines and primary filters ; the 
reconstruction of Deptford and Brixton pumping 
stations ; the installation of new pumping machinery 
at Hampton, Lee Bridge, Woodford, Eynsford and 
West Wickham ; and the laying of many miles of 
large trunk mains, of 48 in., 42 in., and 36 in., 
in diameter. Several of the above works it will 
be recalled, have been illustrated and described in 
our columns and it is interesting to note that the 
approximate cost of the works for augmenting the 
water supply of the Metropolis carried out by Mr. 
Stilgoe between 1919 and his retirement for health 





reasons, at the age of 66, in the summer of 1/33. 
amounted to over 5,000,0001. 

In recognition of his work as chief engineer to 
the Board, the honour of Commander of the Order 
of the British Empire was conferred upon hin 
January, 1932. During the war of 1914-18, he , 


as 
a member of the War Office Road-Stone Control 
Committee and in 1921 was appointed a mem)er 
of the Royal Commission on Fire Brigades and fire 
Prevention. He was a member of the Advisor, 
Committee on Water set up by the Ministry of 


Health arid also served on other Government co 
mittees. Mr. Stilgoe was elected an associa 
member of the Institution of Civil Engineers j 
1892 and was transferred to the class of membe: 
1905. He was awarded a Telford Premium by 
| Institution for his paper on the “ Dover Water- 
shed and Supply,” and served for some years as a 
member of Council. He was twice President of 
the Institution of Water Engineers, the first occasion 
being in 1908-9 and the second in 1930-31, was the 
first President of the Town-Planning Institute, and 
served as President of the Institution of Municipa! 
and County Engineers. He was also for many years 
a Fellow of the Royal Sanitary Institute, a membe: 
of Executive of the British Waterworks Association, 
and a member of the National Joint Industria! 
Council for the Waterworks Undertakings Industry. 


the 








LETTER TO THE EDITOR. 


BRITISH CANAL PROPOSALS 
AND DELUSIONS. 


To THe Eprror or ENGINEERING. 


Str,—Advocates of a great scheme for the exten- 
sion of existing barge canals and the making of big 
ship canals are getting ready for the warpath again. 
Some of their proposals have been published in 
recent months: for a widening and deepening of 
old inland navigations to accommodate 100-ton 
boats at least, for ship canals across Scotland and 
the North of England, and now for a level-wate: 
canal from North to South to take boats nearly 
as big as medium-sized ships. Our canal advocates 
talk and write as if we had neither facilities for 
coastal shipping round this comparatively small 
island nor a first-class railway service through it. 
We have both. On the other hand, as nearly ail the 
collieries and most of the iron and steel plants are 
in hilly parts where artificial waterways are ex- 
tremely costly to make, and movement on them 
must be slow owing to frequent lockages, this is a 


| poor country for inland water transport. Neverthe- 


less, at the close of this war, as after the last, we 
shall be urged, no doubt, to spend millions on 
canals in order to provide work and wages for men 
who may otherwise be unemployed, and to secure 
cheap transport for bulky or weighty commodites 
such as coal, iron ore, pig iron, steel, etc. 

We enjoy already the cheapest inland transport 
charges per ton, by reason of the very short hauls. 
Those who point out that our railway rates per ton- 
mile are high miss a big point : it is not the rate per 
ton mile, but the total charge from point to point 
that is the real counter. In Continental Europe, 
the hauls for coal, ore, iron and steel average about 
200 miles; in North America, 500 miles ; in little 
Great Britain, barely 30 miles. Our traders have 
the cheapest charges, and the quickest services, in 
the competitive world. The success of the Panama, 
Suez and Kiel Canals is no criterion for us, whose 
coastal trading involves no more than voyaging via 
the Pentland Firth or English Channel ; yet we have 
proposals for a Forth-Clyde canal, a Tyne-Solway 
canal, and a Humber-Mersey canal. 

The Forth-Clyde proposal was submitted to expert 
inquiry and report in 1917-18. A direct route was 
suggested, and an alternative route bringing in Loch 
Lomond. Messrs. Sir W. G. Armstrong Whitworth 
and Company were entrusted with the calculations. 
The report was considered by the Admiralty, as it 
was urged that a Scottish ship canal would be of 
strategical value. The Admiralty, however, said 
that such a canal would be of little strategical value : 
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and Chambers of Commerce, and the Leith Harbour 
authorities, who considered the report, said that 
they were convinced that it would be of little com- 
mercial value. The estimated cost of the direct 
canal was put at 1,090,000/. per mile. Eleven miles 
of solid rock would have had to be cut through— 
from top ground level to canal bed, and wide enough 
for two ships to pass. The plan to bring in Loch 
Lomond was estimated to cost 826,000/. per mile, or 
more than 33,500,0001. 

Later, after the last war, there was a proposal 
for a Tyne-Solway canal. The proposer said it 
would cost between 36,000,000/. and 40,000,000/., 
and urged that it would be of commercial and 
strategical value, and that its construction would 
also provide employment. Next, there was a pro- 
posal for a Humber-Mersey ship canal. I opposed 
that idea even more vigorously than I had the others, 
having been reared on Yorkshire and Lancashire 
canals and navigable rivers, being acquainted at 
first hand with every mile of the Humber and the 
navigable Ouse, of the South Yorkshire Navigation, 
the Aire and Calder Navigation, the Leeds and 
Liverpool Canal, and some of their connections. 
‘The success of the Manchester Ship Canal, of course, 
affords no evidence to support the idea of cross- | 
country ship canals. The Manchester Canal cost | 
517,0001. per mile, though it is cut through nearly | 
level ground and fairly soft ground. A Humber- 
Mersey canal is a very different proposition. From 
the North Sea, at Spurn Point, to Hull there is good 
tidewater, but above Hull there are shifting and | 
somewhat treacherous sandbanks, with the conse- | 
quent changing channels. A ship canal from Goole 
to some point on the Mersey could not take big | 
vessels ; the Pennine Range would have to be cut, | 
and vast quantities of rock to be removed ; there 
would be lockages to delay traffic, and ice to be 
cut in winter time. To maintain water for naviga- 
tion, constant pumping of water would be necessary | 
to the upper reaches. Practical commercial men in 
the West Riding considered the Humber-Mersey 
canal proposal, and decided not to support it. 

Coming now to small barge canals, what are the 
facts? Have our canal advocates forgotten the | 
Report of the Royal Commission on Canals ? Have 
many of them ever read it ? The main point in the 
canal problem is that of levels. We are invited to 
note the success of certain foreign inland naviga- 
tions, and are urged to make similar waterways, but | 
the advocates commonly ignore the matter of levels 
and the lack of good natural rivers. Foreign inland 
navigations have been made mainly by Nature, and 
they are easily linked up with cheap artificial canals. 
The inland navigations of Continental Europe are 
rivers to the extent of two-thirds their mileage ; in 
Russia, 95 per cent. of the mileage is natural river. 
Here, we have but a meagre mileage of natural water- | 
ways. Nearly. all the existing inland navigations | 
we have are artificial waterways, mostly cut through 
hills, mountains and rocks, at very heavy cost ; | 
and any new network would have to be of the same 
type. For every lock of water lost downward by 
penning ’’ boats up and down, a lock full would 
have to be pumped back from bottom to top. 

On our existing canals, though, as far as possible, 
they avoid high ground—which means much waste 
mileage in some cases between points not far apart— 
the average rise or fall is 10 ft. 6 in. a mile. The 
average in Continental Europe is little more than 
1 ft. Between Hamburg and Berlin, the ground 
is so nearly flat that boats encounter only three 
locks ; between London and Birmingham, a shorter 
distance, there are 160 locks and three tunnels. 
That great engineer, Sir John Wolfe Barry, cal- 
culated for the Royal Commission that merely to 
improve the canals that radiate from Birmingham 
sufficiently to give accommodation for 100-ton 
boats would cost 28,000/. a mile. German canals, 
which take 600-tonners, cost only 8,4501. per mile 
tomake. Need I write more to make my point that 
our canal advocates hug delusions ? 


Yours faithfully, 
E. T. Goon. 





30, Kenbourne-road, 
Sheffield, 7. 
March 12, 1943. 





VERTICAL OIL-FIRED 
BOILER. 


A DESCRIPTION was given in ENGINEERING, vol. 152, 
page 286 (1941) of a small portable vertical oil-fired 
boiler made by Messrs. Merryweather and Sons, Limited, 
Greenwich High-road, London, 8.E.10, and we are now 
able to describe a larger boiler, of generally the same 
type, made by the firm and shown in the accom- 
panying illustration. The boiler previously described 
had an evaporative capacity of 380 lb. per hour, 
while that now being dealt with will evaporate 
5,000 lb. of water per hour. This high duty relative 
to the size of the boiler is accounted for by the 
fact that this type of boiler has been supplied to a 
number of Admiralty steam salvage vessels and is 
intended for supplying steam to the auxiliary machinery 
of the vessel should the main boiler be out of commis- 
sion for any reason. The boiler is normally stowed in 
the hold, from which it is lifted as required by chain 
slings hooked to the four lifting lugs seen attached to 
the shell near the top seam, the ship being already 
fitted with a derrick for other purposes. The two 
horizontal rings seen attached to the shell are of angle 
iron and are provided in order that, if desired, the 
boiler may be rolled along the ship’s deck into position 


PORTABLE 











and then up-ended. The diameter of the rings relative 
to that of the boiler shell renders it unnecessary for such 
fittings as gauge glasses to be removed during this 
method of transport. 

The shell is made in two sections, an upper cylin- 
drical section and a lower conical one, bolted together. 
These two sections contain a water-walled furnace and 
a combustion chamber, the latter being spanned by 
numerous water tubes lying nearly horizontally. 
There is a central uptake on which a short chimney 
is mounted. The lower section is carried on a per- 
forated furnace extension. The total height from the 
deck to the top of the shell is 10 ft. 9 in., the external 
diameter of the upper section is 4 ft., and the extreme 
diameter at the bottom of the lower section is 5 ft. 8 in. 
The total heating surface is 373 sq. ft., and the evapora- 
tion, when operated under normal conditions and at 
the designed working pressure of 125 lb. per square 
inch, is 5,000 lb. per hour, so that the evaporation per 
square foot of heating surface is 13-4 lb. pef hour. 
The normal conditions just referred to cover such 
induced draught as is set up in the chimney by the 
exhaust steam from the auxiliaries, which steam is 
led to the base of the chimney by means of flexible 
metallic piping. The boiler is designed for working 
with salt-water feed should fresh water not be available. 
The bolted joints enable the shell to be lifted clear of 
the furnace and combustion chamber, so that the 
whole of the tubes and water spaces are exposed for 


examination and cleaning, or for replacements of tubes. 
The furnace extension is fitted with two standard 
Merryweather steam-atomising oil burners. The oil 
is fed to the burners by gravity from the tank seen 
mounted on the left hand of the shell. Lighting-up is 
effected in one of two ways. The salvage vessels carry 
certain apparatus using compressed air, so that a supply 
of this air is usually available and can be coupled to 
the burners and employed for atomising until a suffi- 
cient pressure of steam, approximately 60 lb. per 
square inch, is raised to operate the burners, after 
which steam for atomising is supplied by the boiler. 
Should a supply of compressed air not be avail- 
able, a light fire of wood can be laid, through the 
firedoor, on a perforated plate situated below the 
burners and steam raised to atomising pressure in that 
way. Normally, steam should be available for the 
auxiliaries within about 15 minutes from the time of 
starting the burners. The induced draught during 
lighting-up can be created either by a compressed-air 
jet or a jet using a portion of the steam generated for 
atomising. 

The boiler mountings throughout are of a standard 
type to Admiralty requirements. A vertical duplex 
feed pump and a self-starting injector are provided, 
there being, of course, separate feed check valves. The 
other mountings include stop valves, a duplex spring- 
loaded safety valve with easing gear, two water 
| gauges with guards, two test cocks, a pressure gauge, 
}a scum cock, and a salinometer cock. The total 
| weight of the boiler, without water, is 101 cwt. 








| APPLICATIONS OF PLASTIC 
MATERIALS. 


| A RECENT inspection of some of the products of Messrs. 
| Runcolite, Limited, 3, Vere-street, London, W.1, and of 
| this firm’s associated companies, Messrs. British Artificial 
Resin Company, Limited, and Messrs. Plastics Spray 
Limited, showed several new applications of plastic 
materials and a description of them may be of interest. 
A useful field for plastics is to take the place of metals 
at times when the latter must be conserved. One such 
substitution is the use of a material, known as Metrelite, 
for the thin sheeting, usually aluminium, hitherto em- 
ployed for screening radio apparatus. Metrelite consists 
of synthetic resin-bonded boards of any of the standard 
types covered with a metallic layer sprayed on in a 
finely-divided state by a special process. It is stated 
that the electrical properties of these boards have been 
investigated by the National Physical Laboratory, 
with the result that it was found that over the complete 
range of radio frequencies, the electro-magnetic screen- 
ing properties were equal to those of tin foil 0-2 mm. 
thick. The metal lay. r cannot be peeled off the base 
and a standard Metrelite paper board, ,4 in. thick, 
can be folded without disturbing the continuity of the 
coating, which, moreover, has been shown to be 
unaffected by vibration under tests of up to 1,000 
hours. When used for screening purposes, there is 
stated to be a corfsiderable saving of weight and space 
as compared with all-metal screens. The standard 
coatings are either zinc or aluminium on one or both 
sides, or zinc on one side and aluminium on the other. 
Brass, copper, tin, cadmium or other suitable metals 
can be deposited. A similar treatment has been applied 
to woven glass fabrics, but it is, as yet, too early to 
forecast the importance of this new product as a screen- 
ing material. The treated fabric is as flexible as cloth 
and is as resistant as the original glass to heat, oil, 
and bacteria. It is sufficiently porous to allow 
“ breathing.” yet has the electrical properties of a 
thin metal foil. The treated glass fabrics are available 
in the form of sheets and tubes, the latter being parti- 
cularly suitable for flexible screening sleeves for wires 
and cables. 

Several examples of the waterproofing of fabrics by 
plastic materials were on view as substitutes for rubber 
waterproofing. A material known as Plastotex T. is 
resistant to sea-water, to some groups of oil, to petrol 
and to gas, and remains flexible over a fair range of tem- 
perature. It is not affected by weather or by atmo- 
spheric oxidation, and withstands water pressures to 
12 lb. per square inch. This material has been recently 
produced, but other synthetic rubber-like materials 
have been employed for some time and are available. 
Of these, polyvinyl chloride may be mentioned ; this 
may either be applied to the fabric surface or inserted 
between two layers of fabric and bonded together by 
heat and pressure. It may also be used as a substitute 
for oiled silk, either in the natural translucent state or 
coloured and opaque. By a calendaring process it 
may be produced in sheets of between 0-005 in. and 
0-01 in. in thickness. It is, however, softened by hot 
water. Another waterproofing material, plasticised cel- 
lulose nitrate, is extensively used and has good water 
and moisture resistance, but suffers from the drawback 
of being inflammable. The less inflammable cellulose 
aceto-butyrate would apparently be useful for water- 
proofing. 
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The deposition of synthetic materials on metals, | 
wood, etc., to form a protective enamel-like coati 
was illustrated by canangies of the finish obtained by | CARBIDE-TIPPED TOOLS. 

a recently-introduced method known as the Plasto- 

glaze process. A great advantage claimed for this pro- MESSRS. THOS. FIRTH AND JOHN BROWN LIMITED, SHEFFIELD. 
cess is that the coatings can be applied very rapidly 
without the use of stoving ovens or other compli- 

eated or bulky apparatus. The coating composition 
used is a carefully-balanced combination of a phenol- 

formaldehyde resin with a plasticiser, accelerator and | 
thinners. The coating is sprayed on to the surface to | 
be treated, an operation followed in a few minutes by 

the application of a special heat treatment which | 
completely “ cures ” the coating in about ten minutes. 

The balance of the spraying dope, the drying time, and 

the temperature and speed of curing all require careful | 
regulation in order to ensure a smooth glossy surface 

free from blisters, scorching and pinholes. In spite of 

the necessity for this care, however, the apparatus is 

so simple that, by carrying out the instructions accom- 

panying it, an unskilled operator can obtain satis- 

factory results. 

Seeing that with most resin-base finishes the setting 
or curing needs a considerable time, for example, up 
to 24 hours, the Plastoglaze process may be claimed 
to be a distinct innovation. As soon as one coat 
has been cured and allowed to cool, a further coat | 
may be applied if desired. The examples of surfaces | 
shown were of metal and wood, specimens of the latter 
being particularly effective as they were covered by 
a very hard and glossy film of transparent material. 
The metal surfaces were mostly coloured, as are motor- 
car enamels and finishes. Metal is usually treated by 
first spraying the surface with zine powder, two coat- 
ings of the finish being then necessary. The coating 
is stated to be completely resistant to all forms of 
weathering and to possess good resistance to mild 
alkalis and acids, to most solvents, and to brine and 
other corrosive salt solutions. The smooth glossy 
finish presents very little resistance to gas or liquid 
flow and prevents marine life from obtaining a hold. 
It is suggested that these qualities render the Plasto- 
glaze finish particularly suitable for coating small 





ang from bs a high Se el hen ag Re also | RECENT DEVELOPMENTS IN |is seen in the accompanying illustration, was bad, 
or treating the eading edges of aircratt, ese uses % | being very irregular and incorporating seale up to 
being, of course, additional to the more numerous CARBIDE-TIPPED TOOLS. rr in. in thickness. For the roughing operations, the 


everyday purposes for which a highly-glazed resistant| One of the problems connected with early types of | speed employed was 80 ft. per minute and the feed 
surface is desirable. Some applications under con- | tungsten-carbide tipped tools was that, when turning | 0-040 in. per revolution ; the depth of cut varied up t 
sideration are the coating of certain building materials | steel, failure occurred owing to “ cratering,” a pheno-|1} in. The tool cut twice along the bomb, between 
to reduce porosity; the coating of parts of chemical | menon due to the pressure of the chip on the upper re-grindings—a total distance of 12 ft. For the semi 
plant to give protection against liquid and fumes ; the surface of the tool. It was observed that where the | finishing operations, a speed of 107 ft. per minut 
coating of wooden structures for both protection and | chip impinged on the tool, the surface became eroded, | and a feed of 0-050 in. per revolution were adopted, 
decoration ; and the coating of food containers as an | a form of attack not unfamiliar to investigators of the | and the depth of cut was maintained steady at value= 
alternative to tin plate. | breakdown of high-speed steel tools used for heavy | between j in. and } in. The tool employed for thes: 

An interesting collection of instruction panels, dials, | cuts. The trouble, which, incidentally, does not arise | operations was specially designed for the work. Th: 
etc., illustrated a new application of plastics. The | when turning cast iron, was eventually overcome by the | shank section measured 2 in. by 1} in., and the tool was 
design, or lettering, is produced by direct photography | addition, to the hard metal, of one or more of the/ given a top rake of 15 deg., which is some departur: 
on to the panels and is then protected against dirt | carbides of titanium, tantalum, niobium or molyb-/| from normal carbide-tool practice when turning steel 
or abrasion by a transparent layer of plastic material|denum. The presence of these carbides certainly | In the semi-finishing operation the tool was furnished 
0-04 in. thick. The name “Graphic Nuprint” has | prevented the formation of the chip cavity, and, under with a special form of chip curler. In a further experi 
been given to the process. The panels can be produced | certain conditions, tools could be used for prolonged | ment on the bomb forgings, two tools were employed 
either with black lettering on a white ground or vice | periods for cutting steels. The complex carbides, | at speeds of 50 ft. and 65 ft. per minute, respectively, 
versa and can be obtained in either rigid or flexible types | however, were found to be relatively brittle, compared |a feed of 0-10 in. per revolution, and a depth of cut 
up to * in. thick, the latter type, of course, making the | with the normal tungsten carbide previously used, and, of 1% in. Both tools were found to be capable of 
panels suitable for attachment to curved surfaces. for the successful machining of steel, conditions had to | machining a complete forging before re-grinding. 

In addition to the above exhibits there was a display | be good. Fine feeds and high speeds had to beemployed,| A second example of performance concerns the 
of moulded plastics in both simple and intricate forms and only machines in good condition were suitable for | turning of nickel-chromium steel forgings, 20 in. in 
and a section illustrating transparent plastic models.|the use of such carbide tools. The Brown-Firth| diameter and 3 ft. 6 in. long, and having a tensik 
Most of the latter are machined from the solid material | Research Laboratories, Sheffield, for some time past, | strength of 65 tons per square inch. The surface of 
and in those cases in which internal motion is to be | have been carrying out exhaustive investigations into | the forgings is described as bad, irregular and scaly 
demonstrated are definitely superior to the solid, or | this complex system of carbides, and as a result of |The machine was operated at its maximum speed, 
sectional, metal model. The ease with which parts this work improvements have been made in the | namely, 36 ft. per minute, and the feed adopted was 
of a complicated mechanism can be differentiated |“ Mitia” brand hard metal produced by Messrs. Thos. | 0-070 in. per revolution; the depth of cut averaged 
by the use of plastics of different colours is striking. | Firth and John Brown Limited. It is claimed that|§ in. The tool was used for making one cut along the 
The range of materials is wide. Thus, for trans- | grades of this material suitable for almost any set of | whole length of the forging and was withdrawn for 
parent parts, cast phenolic resin, methylacrylic acid, | conditions are now available, and that the latest | reconditioning after making a portion of a second cut, 
cellulose nitrate, cellulose acetate and polystyrene addition to the list, “ Grade TA. 5,” may be said to/ the total length of travel being 57 in. It is stated, 
can be used effectively. Phenolic resin has a better | complete the series. In developing this grade, attention | however, that the tool was only slightly worn. 
heat resistance than the others, while methylacrylic has been paid to the production of a material which, It is emphasised that the new grade of carbide hax 
acid has excellent optical properties and transmits | while offering great resistance to cratering, also possesses | been introduced for use on machines which are normally 
a higher percentage of light than does optical glass. | the strength and toughness necessary to withstand the | considered to be suitable only for high-speed steel and 
Cellulose nitrate has good water resisting properties arduous conditions which it is designed to meet. for cases in which the normal grades of carbide have 
and polystyrene possesses good high-frequency elec- | The speeds and feeds recommended for TA. 5 vary proved too hard and too brittle for successful use. It 
trical properties. Most of these plastics can be ob- | Considerably and depend, of course, on the properties of | is pointed out that the materiai is intended for work, 
tained in a variety of colours and also in opaque | the material being cut. _For low-carbon steel the speed | such &s the rough machining of steel under bad condi- 
forms. Other opaque materials which can be used |*hould be between 125 ft. and 200 ft. per minute | tions, which calls for a better tool material than high- 
include casein, urea-formaldehyde and phenol-formalde- | 984 the feed may vary from 0-015 in. to 0-125 in. | speed steel, but in which the normal grades of carbide 
hyde resin base moulded and laminated materials. All| Pet Tevolution. For steels having a tensile strength of | cannot be applied owing to the conditions encountered 
these plastics have densities of the order of 1-0 to 1-5, from 40 tons to 65 tons per square inch the feeds used | On the other hand, where conditions are good the older 

should range between 0-015 in. and 0-100 in. per| types of carbide tools are recommended, as their 
|revolution. Steels of higher tensile strengths have to | superior hardness and wear resistance will allow greater 
be treated individually, as machineability varies| speeds to be adopted with longer periods between 
| according to composition and other factors. The new | re-grinding. 

SORAP-METAL CAMPAIGN ON THE L.M.S.—We are in-| hard metal has been thoroughly tested in various 
formed that, since its inception, the salvage campaign | machine shops and at Messrs. Thos. Firth and John 
on the London Midland and Scottish Railway has resulted | Brown’s own works, and some examples of the results Gas PRODUCER FOR ROAD VEHICLES.—We are in- 
in the recovery of 13,576 tons of waste metal. This | obtained have been brought to our notice. The first | formed that, in future, the Government emergency 
has been collected by station and yard staffs and is | concerns large alloy-steel bomb forgings, approximately | producer for road goods vehicles will be described as the 
additional to that recovered in the company’s engineer- | 15 in. in diameter, having a tensile strength of 50 tons | Government Utility Producer, to indicate the more per- 
ing works. | to 60 tons per square inch. The forged surface, which | manent value of its capabilities. 


so that models made from them are light to handle. 
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LABOUR NOTES. 


fue application of the National Engineering Joint 
Trades Movement for increases of wages was heard 
by the National Arbitration Tribunal in London yester- 
day (Thursday). The problem placed before the Tri- 
bunal for decision was that the unions—of which the 
Amalgamated Engineering Union is the strongest, 
numerically and financially—claimed an all-round in- 
crease of lls. a week in basic rates, an addition, equal to 
334 per cent., to the basic rate of all plain-time workers, 
and restoration of certain pre-June, 1931, conditions. 
On behalf of the Engineering and Allied Employers’ 
National Federation, Sir Alexander Ramsay, the 
Director, offered to transfer 20s. of the existing war 
bonus to the basic rate, with adjustments, if necessary, 
to piecework times and sey so that 25 per cent. 
could be earned by a workman of average ability, and 
to increase the existing special time workers’ bonus. 
The employers, it was stated, did not consider that any 
change in working conditions was justified. When 
failure to agree ” was reached at a previous meeting, 
the unions reported to the Minister of Labour and 
National Service that a dispute existed in the industry. 





Post-war plans for the coal-mining industry, .were 
discussed by the National Executive of the Mine- 
workers’ Federation of Great Britain at a conference 
in London last week. At its close, Mr. Lawther, the 
President, said that the Government must look at the 
industry in an entirely different light from that which 
had existed between the two wars. The Federation was 
prepared to suggest ways and means of using it to the 
utmost advantage in the post-war period. 





Replying to a question in the House of Commons 
last week Mr. George Hicks, Parliamentary Secretary 
to the Ministry of Works, gave some details concerning 
a voluntary scheme for the grouping of that part of 
the building industry dealing with maintenance and 
amall works. The proposals, he said, would involve 
the carrying out of major repairs to some 40,000 bomb- 
damaged houses throughout the country—a task 
which the Government had decided must be greatly 
accelerated—and it had been decided to introduce 
them in agreement with the Minister of Labour and 
National Service and with the approval of the Advisory 
Council of the building industry. 





The contracts, Mr. Hicks went on to say, were being 
placed with groups formed voluntarily through the 
regional works and buildings emergency organisations 
of the Ministry of Works. The scheme was, in 
limited to firms employing up to 25 operatives and to 
local labour over 51 years of age not required on urgent 
priority works in the Government’s building pro- 
gramme. Firms which desired to co-operate were 
being formed into groups of about 10 firms each and 
thus immobile labour was being pooled and made 
available to each group, as required for work covered 
by the scheme. It was expected that, within its scope, 
the arrangment would affect about 2,000 firms. 





An Industrial Health Advisory Board has been 
formed to function in association with the Ministry of 
Labour and National Service. Mr. Bevin is chairman 
and Mr. G. Tomlinson, one of the Department’s Parlia- 
mentary Secretaries, vice-chairman. Industrial medi- 
cine and hygiene, the Minister said, in emphasising the 
need for such a body, had the purpose of preventing 
damage to mind and body and maintaining the health 
and happiness of the individual] in his working environ- 
ment—in short, the making of work healthier, safer and 
more pleasant. It required study of the work and the 
capacity of the individual to do it, and also study of the 
place where he worked and of the effect of the work 
on him and what should be done if injury to health 
resulted. 





In that task, Mr. Bevin continued, doctors, engineers, 
chemists, physicists, and others, had a part; it in- 
eluded the detection and remedying of injurious con- 
ditions or processes ; but it was also an essential duty 
of employers and the trade unions. He would like 
individual unions to accept a share of the responsi- 
bility for the maintenance of industrial health and for 
the education of the workpeople in practices that were 
for their benefit, though it meant breaking with tra- 
ditional habits. Full co-operation between the Govern- 
ment, employers, managers and workpeople was 
essential. 23 

The Minister of Labour and National Service an- 
nounced last week that a three-day conference on 
industrial health is to be held next month. Repre- 
sentatives of the Dominions are to be invited to attend 
as well as representatives of organisations, in this 
country, interested in the physical well-being of the 
working population. 
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In order to make sure that the Government can 
readily obtain, from among suitable men now in civilian 
life, the officers needed to enable the Services, especially 
the Army, to maintain their weapons in full fighting 
efficiency, the Minister of Labour and National Service 
has ordered a registration of all engineers, whether 
employers or employed persons, of 20 to 45 years of 
age with the required qualifications. There will also 
be a registration of marine engineers. To what extent 
men are withdrawn from industry will be determined 
from time to time by the Government which will 
balance the relative needs of industry and the Services. 
Lists of the classes of men who are required to register 
have been published. 


The United States House Naval Affairs Committee 
recently took into consideration a private Bill requiring 
the war industries to file absentee reports periodically 
with the Man Power Commission, which would, in turn, 
hand them over to the Selective Service Boards. The 
chief difficulty in dealing with the problem of absentee- 
ism has been found to be, it is stated, that unreliable 
statistics exist relating to its extent and causes. Two 
per cent. is considered to be a normal figure. In some 
areas, however, it has risen as high as 10 per cent., 
which leads to the conclusion that it is not due to 
involuntary causes such as ill-health but is of a wilful 
nature. 





When the Conciliation Committee for the weaving 
branch of the cotton industry met in December last 
and agreed upon a flat rate advance of 5s. a week for 
weavers and minimum rates of pay for both adults 


| and juveniles, in the sheds, it was officially announced 


that a similar “principle” had been accepted for 
winders and beamers, and that the amount of the 
minimum wage would be fixed later. This was done at 
a joint meeting of representatives of the Cotton Spin- 
ners’ and Manufacturers’ Association and the Weavers’ 
Amalgamation, in Manchester last week, but the 
actual figures were not given. The minimum wage of 
a six-loom weaver, working 48 hours a week, is 55s., for 
a four-loom weaver 48s., and for weavers with fewer 
looms 41s. 





It is stated in Labour, an official organ of the Trades 
Union Congress, that the main principles of the 
Beveridge Report and very many of its details have 
been accepted by the Government. “The T.U.C.,” it 
is declared, “‘ will exert all legitimate pressure towards 
securing the implementation of these far-reaching pro- 
posals as fully and as quickly as possible.” The 
writer of the article recalls that the greater part of the 
scheme came in the first place from the Trade Union 
Movement itself. 





Dealing with the subject of ‘‘ Joint Production Com- 
mittees in United States War Plants ” in a recent issue 
of the International Labour Offices Review, Mr. W. 
Ellison Chalmers, of the Labour Production Division 
of the War Production Board, says :—‘‘ Within the 
job of increasing war production there are interwoven 
not only the projects of moral building, improving 
efficiency, and the best use of man power, but also many 
problems of labour standards. These latter include 
the appropriations of wage rates, hourly schedules, 
grievance adjustments, seniority protection and many 
other matters. These are questions for the bargaining 
machi , and not for the production drive committee. 
Nevertheless, they intimately affect the success of the 
effort to expand production.” 





“A number of drive committees,” the author con- 
tinues, “‘ have therefore found it desirable to survey 
the problem of war production in its broadest aspects, 
to note such adjustments as seem most urgently needed, 
and in cases of labour standards, to refer them to the 
collective bargaining machinery with a recommendation 
that a solution be found. Some of these cases dealt 
with hourly schedules and overtime rates. Perhaps, 
more of them dealt with the ill-effects on the workers 
productive effort of uncertainties in price rates. In 
some plants, the arrangements through the collective 
bargaining machinery for the guarantee of piece rates, 
appropriately safeguarded, have done more than any- 
thing else to increase war production.” 





“In some plants,” Mr. Ellison Chalmers says, “ it 
has been the judgement of labour and of management 
that the effort of the worker will be greater if there 
is a guarantee that the working pace set during the 
war will not be accepted as the pace that must be 
continued after the war. In some plants, in which a 
day-rate system of wage payment prevails, the collective 
bargaining machinery has worked out an arrangement 
for sharing, between labour, management and the 
Government, the benefits of increased production under 





the Production Drive programme.” 


TEXTILE FINISHING MACHINES.* 
By K. 8S. Lavuriz, M.A. 
(Concluded from page 220.) 


Iw the final drying process, where an exact width is 
required, cloth is dried on a stenter (Fig. 8, page 238). 
This machine consists essentially of a frame up to 100 ft. 
in length, adjustable in width between the side members, 
which are to carry a pair of travelling chains. 
The chains are equipped either with clips, or with 
projecting pins, for gripping the cloth by both selvedges 
and are driven together at a speed suitable for the 
drying rate of the cloth. Part of the side members at 
the entering end can be made divergent, so that the 
cloth may conveniently be fed to the travelling chains 
and may be stretched to the desired width. The drive 
to the chains is applied at the delivery end of the 
frame, and consists essentially of a cross-shaft driving 
the main chain sprockets either directly or through 
enclosed bevel gearboxes. The intermediate portion of 
the frame, between the entering and delivery ends, is 
enclosed, and the hot drying air is applied to the cloth 
within the enclosure. 

The speed of output of a stenter is determined by 
its drying capacity and the amount of moisture to be 
removed from the cloth. A modern machine may have 
a top drying speed of 150 yards per minute, but top 
speeds of 70 yards to 80 yards per minute are more 
common. The speed range is commonly about 5/1. 
Stenters are classified according to the type of chain 
which is fitted. The type of chain employed is deter- 
mined by the types of cloth it is intended to process, 
and the pattern employed also affects the general design 
of the stenter to a considerable extent. Two main 
type divisions are automatic-clip stenters and pin 
stenters. An intermediate type is the spring-clip 
stenter, since spring-clip chains may be used on either 
of the above types. The automatic-clip stenter is 
widely used in the cotton trade, and can process most 
woven cloths where shrinkage on the stenter is not 
required. It is often used for very heavy work such as 
the finishing of sheeting and canvas, and is therefore 
robustly constructed. The chain rails are of cast iron 
of fairly heavy section, since the pull exerted by the 
drying cloth may exceed 1 owt. per foot run of chain in 
the transverse direction. 

Some automatic-clip stenters are arranged as jigging 
stenters. The chain rails are given an oscillating 
motion in the direction of their length, the various 
cross-members and shafts swinging on vertical trun- 
nions on the centre line of the machine. This motion 
is necessary to produce certain classes of finish. It 
considerably complicates the method of driving the 
main chains, since the drive has to be transmitted to 
two vertical shafts which may not only vary in their 
distance widthways, but may also be oscillating in a 
lengthways direction. It isimportant also that the con- 
stant turning speed of the main chain sprockets is not 
affected by the jigging motion. One method of driving 
under these conditions is shown in Fig. 9, page 238. 
The cross-shaft a does not jig. The two bevel gear- 
boxes 6 mounted on it are adjustable for width along 
with the stenter rails. Two shafts c¢ driven by the 
boxes 6 carry long sliding couplings and universal 
joints. The other halves of these shafts drive the 
worm gearboxes d, the vertical wheel shafts of which 
carry the main chain sprockets. The shafts c, being 
parallel to the machine centre line, are not affected 
rotationally by the jigging motion, and therefore the 
chain sprockets continue to be driven at a steady speed. 
The actual jigging motion comes from a crank disc 
driven by motor and worm reduction gear, the con- 
necting rod of which actuates a bell-crank lever. A 
second connecting rod joins the bell-crank lever to a 
specially strengthened cross-arm of the stenter, and 
so causes it to oscillate. The bell-crank lever is a 
modern feature introduced for the sake of easy stroke 
adjustment. By turning an adjusting screw by hand 
the effective radius of the second arm of the bell-crank 
lever can be altered and the stroke of the jigging motion 
shortened or lengthened, while the stroke of the crank 
disc remains unaltered. This adjustment can be made 
while the motion is actually running. The modern form 
of pin stenter, shown in Fig. 10, page 238, is usually em- 
ployed on muchlighter duties than the clip stenter. It is 
designed for the rapid finishing of silk and rayon dress 
fabrics of light and medium weight (2 oz. to 6 oz. per 
square yard). The rails are built up of light steel 
sections, the rubbing surfaces being of synthetic resin 
material. The entering end usually incorporates over- 
feeding and guiding gear, which is described later. 
A form of pin stenter used for drying the heavy 
shrunk woollen dress cloths of the Yorkshire trade is 
the tenter, the main feature of which is that the chains 
travel to and fro in the vertical plane, making as many 
as seven layers of cloth within the drying chamber. 





* Paper read before the Institution of Mechanical 





Engineers on Friday, February 19, 1943. Abridged. 
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Slow drying at moderate temperatures is deemed to | 


be an essential feature in finishing these cloths, and the 
tenter type has the advantage of effecting a consider- 
able moisture removal in a moderate floor space. It 
is difficult to apply efficient drying methods to this 
type of machine, but most of the other features of pin 
stenters can be utilised. Stenter chains are made up 
of various types of link or clip, according to the cloth 
to be finished. The automatic self-feeding link is the 
type most commonly used. It has the great advantage 
that cloth need be fed only approximately correctly, 
as regards selvedge position. The self-feeding feature 
of the link ensures that the selvedge is not gripped until 
it has moved to an exact position. The spring clip, 
an older type, has a simple action, and no self-feeding 
feature. It is useful for cloths containing a heavy 
filling, or where for other reasons the sliding action of 
the self-feeding clip would be detrimental to the 
fabric. The pin link, the oldest type of all, has been 
revived in a modern form for silk and rayon finishing, 
and for all cases where longitudinal shrinkage of cloth 
is required on the stenter. The small fine pins employed 
are generally of stainless steel. 

A stenter “range” usually consists of a mangle 
and a stenter. For heavy goods and cotton fabrics a 
set of drying cylinders is often included between the 
mangle and the stenter, and occasionally one or two 
cylinders are mounted at the exit end of the range. 
In most modern ranges the mangle, along with cylinders, 
if any, is driven by a separate motor from the stenter. 


The speed of the stenter must be variable—a common | 


speed range is 5:1—and so the mangle speed must 
vary accordingly, since the cloth travels continuously 
from mangle to stenter. A synchronising device is 
therefore required. In its simplest form this device 


consists of a “compensator” or rising and falling | 


roller, which lies in a loop in the cloth, keeping it at 
constant tension. Hand regulation of the mangle 
motor speed can be used to maintain the roller position 
within the desired limits. A more modern arrange- 
ment, essential with high-speed machines, is for the 
compensator to control the speed automatically by its 
travel. With strong cloth this is done by coupling the 
compensator shaft directly or through suitable gearing 
to a face-plate rheostat, brush-moving gear, or other 
arrangement for controlling the motor speed. If the 
cloth is of a delicate nature, and excessive tension is 
not permissible, a balanced roller compensator is 
used, coupled to a contact switch. The contacts are 
made when the compensator moves out of the normal 
position and operates the control gear of a small 
reversing pilot motor, which, in turn, changes the mangle 
s ° 

Stenter ranges are driven by various means, but it 
is usual to employ the same type of drive for both 
stenter and mangle portions. Older machines em- 
ployed steam engine drives, the exhaust of the engine 
entering the air heater of the stenter. The heat 
efficiency of this arrangement was high, and the speed | 


control good, but it is now obsolescent. In some | 


modern ranges, constant-speed motors are employed 
in conjunction with variable-speed gears. For speed 
ranges not exceeding 3:1, direct-current motors with 
field control may be employed. A very successful | 
direct-current arrangement employs a Ward-Leonard | 
drive, and by this means both motors of the range start | 
together under one control; they remain approxi- | 
mately in step at all speeds, and the amount of regula- 
tion to be applied by the automatic compensator is | 
very slight. A heavy braking effect when stopping is | 
also one of the features of this arrangement. In general, | 
however, the Ward-Leonard equipment is considered | 
to be too high in first cost in relation to the total cost | 
of a stenter range. Perhaps the most popular drive | 
tor modern stenter ranges consists of two commutator | 
type variable-speed alternating current motors, with 
pilot motor control of the speed variation device. 
A common system of drying on clip stenters is shown in 
Fig. 11, opposite. Ducts above and below the cloth are | 
supplied with hot air which is discharged on to the cloth 
through blowers. This system is very well suited to} 
stenters dealing with strong cloths, where shrinkage | 
in this stage is not required, such as shirtings, linen 
goods, ete. 
moderate fan horse-power. A large enclosure 
required, however, with consequent air and heat losses. | 
The large blowers are not suitable for shrunk cloths | 
and pin stenter work unless the air flow is very much 
reduced, which decreases the rate of output accordingly. | 
The system is also apt to give uneven drying. A| 
system of air supply was developed on the Continent 
with a view to giving, on pin stenters, a fair drying | 
capacity without undue disturbance of the cloth. The | 


air is blown across the line of travel of the cloth, both een ge 


above and below it, being recirculated through heaters 
below the frames. Machines incorporating this system 





have proved useful in silk and rayon finishing, but have | Alr-lay dryer 


been rather low in output. A more modern system 
developed by Spooner and shown in Fig. 12, opposite, | 
employs air pressure chambers above and below the | 





cloth. Air issues from these chambers on to the cloth | able from this arrangement. 
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STENTER, WITHOUT DRYING SECTIONS. 


























A good rate of drying is obtained for a/| in thin balanced jets which strike the cloth on both 
is | sides with high velocity but do not unduly disturb it. 


Evaporation Capacities of Cloth-Drying Machines. 














Very even drying and a high rate of output are obtain- 


Pin STENTER. 


The annexed table serves to compare the moisture 
removal capacities of typical stenter drying systems. 
The figures for the air-lay drying machine, illustrated 
in Figs. 5 to 7, on page 219, ante, are also included. 

Cloth Feeding.—The cloth entering a stenter has 
to be positioned laterally with more or less accuracy, 
according to the type of chain. Previously this opera- 
tion was almost invariably done by two operatives 
who sat on each side of the entering end and fed the 
selvedges by hand; this method is still to be seen in 
many works. Advancing machine speeds and rising 
labour costs caused the possibilities of automatic cloth 
feeding to be explored. Some of the difficulties in 
mechanising this operation are :—{1) Most cloth is 
exceedingly soft and flexible. (2?) Cloth before stenter 
ing rarely has a straight selvedge, and its width may 
have very great variations. (3) Cloth at this stage is 
seldom flat. Loose, baggy selvedges present very 
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Fig. 11. 
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great difficulty to the mechanical guider. (4) There 
is an immense variety in cloth. (5) The consequences 
of a “ miss,” i.e., a portion of the selvedge failing to be 
gripped by the clips or pins, are very serious, and much 
valuable cloth may be damaged. 

Where only moderate guiding accuracy is desired 
and the selvedges may be allowed to wander laterally 
as much as } in.—as in feeding mangles, drying cylinders, 
and automatic-clip stenters—the roller type of guider 
has been successful. This consists of a pair of rollers 
gripping the cloth at each selvedge. The axes of the 
rollers are inclined so as to pull the cloth’ outwards. 
When the selvedge reaches the allowable outward limit 
it moves a light trigger. The rollers fall apart, the 
cloth springs back towards the centre of the machine, 
the rollers grip again on release of the trigger, and the 
cycles is repeated. This type of guider is to be seen 
in three different forms: (a) Mechanical, where the 
roller pressure is applied by a toggle motion or cam 
motion which is tripped by movement of the trigger ; 
(6) pneumatic, where air pressure on a diaphragm 
provides the grip, and the trigger operates a slide valve; 
and (c) electric, where the trigger controls a switch 
supplying current toa solenoid. In another simple and 
ingenious form of roller guider the rollers are con- 
tinually held together by spring pressure. The frame 
carrying the rollers is mounted on a swivel bearing, 
and the angle of the roller axis varies automatically 
in accordance with the cloth position, thus regulating 
the lateral travel of the selvedge. 

The modern redevelopment of the pin stenter, with 
the rise of the silk and rayon trade, brought with it a 
need for very accurate guiding of cloth selvedges. 
Hand feeding for pin stenters had to be of a high order 
of skill, and where shrinkage was involved, with its 
need for constant warp tension, even the most skilled 
hand feeders could not properly fulfil the conditions. 
In addition, as drying arrangements improved, the 
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increased speeds were occasionally beyond the capacity 
of hand feeding. Roller guiders were not sufficiently 
accurate for this work and held possibilities of damag- 
ing delicate fabrics. Attention was therefore turned 
to the alternative method of moving the stenter chains 
themselves laterally to meet the wandering selvedges 
of the cloth in an accurate manner. The electric rail 
guider shown in Fig. 13 was an obvious solution. A 
very light finger a mounted on each rail } at the enter- 
ing end of the stenter is kept in contact with the cloth 
selvedge by means of a spring or balance weight. 
When the selvedge moves laterally out of the normal 
position, the finger closes a contact switch in the coil 
circuit of a reversing contactor starter. A motor c 
is started which revolves a screw with which engages a 
nut embodied in the stenter rail. The rail thus moves 
in the required direction uptil the finger, following the 








selvedge, reaches the normal position and breaks the 
contact. The motor and screw then stop. A selvedge 
move in the reverse direction makes another contact 
and causes the rail to move the other way. Thus the 
rail on each side of the stenter is kept in line with the 
selv of the incoming cloth. This arrangement 
works well at moderate cloth speeds and with relatively 
good selvedges. When high speeds and sudden motions 
of the rails are called for, the cumulative effect of the 
inertias of the moving parts of switchgear and motors 
causes delay in starting and stopping the rail motion. 
When high speeds are att« mpted, these delays result 
in hunting troubles. Reducing the mass of the moving 
parts improves matters, but results in greater main- 
tenance troubles. An ingenious attempt to overcome 
at least some of the inertia troubles was the four-motor 
guider, developed in Germany. Here two motors were 
employed on each screw, one driving the screw itself, 
ool te other driving the revolving nut, causing the 
rail to travel in the opposite direction to the first. 
This arrangement allowed the second motor to start, 
if required, before the first had come to rest, thus avoid- 
ing some of the starting delay, and also eliminating 
the heavy braking required on the earlier arrange- 
ment. 

On analysing the inertia troubles of rail guiders, it 
was seen that those due to the fast-moving parts— 
switchgear and motor rotors—were the most serious 
in effect, while those of the heavier slow-moving rail 
itself were relatively unimportant. The possibilities 
of reciprocating guiders, acting directly on the rail 
without the intervention of screws or rotating parts, 
seemed hopeful. The Mather and Platt guider (Figs. 
17 and 18) employs a fairly large-diameter double- 
acting air cylinder a attached to each rail, the piston 
rod being fixed, though it is attached to a nut on a 
stationary screw used for adjustment purposes, Com- 
pressed air is admitted to both sides of the piston, so 











240 


ENGINEERING. 





MARCH IQ, 1943. 





that it is in a state of equilibrium. The cloth finger b, 
on moving, causes a light vane c to clear the path of 
one of two air jets directed towards the ends of pipes, 
as shown in Fig. 18. The released jet builds up 
pressure in a diaphragm valve d, which opens and 
exhausts the air from one end of the cylinder, causing 
the rail to move. The jet is cut off again when the 
normal position of the cloth finger is reached, and 
the balanced pressure is restored in the cylinder by 
means of a slow flow of air past a permanently 
restricted needle valve e. 

In order to obtain a still more rapid and precise rail 
movement, and to escape the effects of the elasticity 
of compressed air, the Dalglish hydraulic guider (Fig. 14, 
page 239) has been developed. The hydraulic medium 
—usually oil—being a relatively incompressible sub- 
stance, there is no reason to restrict the length of 
the cylinder employed. The adjusting screw is there- 
fore eliminated, and the stroke of the cylinders covers 
the whole range of movement of the rails. A robust 
but sensitive piston valve controls the oil supply. 
When the valve moves from its central position, it 
allows oi] at about 25 Ib. per square inch pressure to 
ae through the ports to one end of the double-acting 

ydraulic cylinder controlling the rail ition, the 
other end being simultaneously connected to exhaust. 
The piston valve is equated by air pressure in a 
metallic bellows attached to the valve end. The cloth 
finger operates a simple air leak valve, the opening of 
which regulates with great accuracy the air pressure 
in the bellows. As the piston valve is held against 
the bellows by a spring any change of air pressure 
causes the valve to move and admit oil. A valve 
movement of 4, in. from neutral is sufficient to start 
rail motion. The use of the air leak contro] has the 
great advantage of giving a continuous range of 

llows pressures and valve positions, and therefore of 
railspeeds. It follows that a violent selvedge variation 
causes a rapid compensating motion of the rail, whereas 
slight variations are gently corrected. 

In modern finishing, many cloths require td be dried 
to accurate predetermined dimensions, both in width 
and length. The mechanical problem here involved 
is to allow the cloth to shrink while drying and yet to 
retain accurate dimensional] control. ‘Pin stenters, if 
suitably fed, allow the cloth to shrink longitudinally to 
any desired extent ; clip stenters are incapable of this. 
The necessary contro] is accomplished by means of an 
overfeed gear, consisting of a small gearbox fitted to 
each entering end rail. A spindle ss from the 
gearbox carries a rubber roller which engages the cloth 
selvedge against a brass roller below it. Another 
spindle drives a brush which presses the cloth selvedge 
on to the pins of the travelling chain. The whole 
gearbox is driven by a variable-speed gear in such a 
manner that the surface speeds of the roller and brush 
may be set at any speed from zero to 30 per cent. in 
excess of the stenter chain speed. As a result, the 
cloth is fed to the pins in a wrinkled manner, and the 
natural shrinkage which takes place during drying 
absorbs the excess cloth in the wrinkles. The amount 
of excess may be adjusted instantly by the handwheel 
controlling the speed of the gearboxes. The action 
is assisted by a set of variable-speed driven rollers in 
front of the machine, which extend the full width and 
have the additional function of presenting the cloth to 
the overfeed—and to the guider fingers—flat and free 
from creases. 

Cotton shirtings were among the first goods to receive 
shrinkage treatment, but treatment over a shrinkage 
pin stenter alone produced a dull and unpleasant 
appearance in the surface of the cloth, while calender- 
ing, felt-calendering, ironing, and so on, caused the cloth 
to stretch back to its original length. Shirtings and 
similar goods are finished on a “ Sanforiser” (Fig. 15, 

239). The essential point of the Sanforiser is that 
a thick felt a is used, and that it passes, together with 
the cloth to be processed, round a small-diameter 
roller 6 before it presses the cloth to the highly polished 
surface of the fot main drum c. This reversal in 
curvature of the felt produces a surface contraction on 
the side carrying the cloth, with the result that the 
cloth d is forcibly contracted in length while being 
dried on the large drum. Further assistance is given 
by a series of electrically heated shoes e which press 
the cloth into contact with the felt while it 
round the small roller, thus producing better otiecion 
between cloth and felt. The process of drying between 
the felt and the polished drum gives the desired surface 
finish. Another machine for the purpose is a patented 
adaptation of the principle of the laundry ironing 
machine, known as the “ Rigmel,” (see Fig. 16, page 239). 
The contraction medium in this case is a very thick 
blanket of special rubber a, which presses the cloth 5 
against a smooth hot plate c which changes from a 
curved to a straight path. As it does so, it contracts 


and causes the cloth to contract as well, as indicated by 
the closer pitch of the lines towards the right of Fig. 16. 
The function of the hot smooth plate, as of the large 
drum in the Sanforiser, is to give the desired surface 
finish to the cloth. 
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AERONAUTICS. 


548,571. Catapult Spool. Blackburn Aircraft, Limited, 
of Brough, R. H. Adie, of Welton, and A. R. Scott, of 
Elloughton. (2 Figs.) June 16, 1941.—-When an air- 
craft is catapulted, it has to be supported by spools on 
‘he aircraft which engage in the claws of the catapult 
trolley. The spools and their attachment to the aircraft 
must be such that they are capable of transmitting the 
accelerating force from the catapult to the aircraft. 
The spools are capable of being retracted into the aircraft 
after launching. There is mounted in the body of the 
aircraft a transversely extending tubular housing, within 
each end of which is accommodated, for sliding movement, 
a catapult spool 3. The spool 3 is formed integrally with 
a barrel extension 4, which is free to slide in the housing. 
The barrel 4 is hollow and in it is mounted a hollow 
tubular fitting 5, carrying at its outer end a finger grip 6, 
which projects beyond the outer end of the spool 3. 
The fitting 5 is formed at its inner end with a radially 
projecting flange, which is normally held against a collar 8 
at the inner end of the barrel 4 by a spring 9 held in 
compression between the flange and a seating on the 
inner face of the barrel, but the fitting 5 can move axially 
in an outwards direction relatively to the barrel 4 to a 
limited extent against the action of the spring 9. The 
fitting 5 carries a pin 10, which extends radially inwards 
through the flange and engages a longitudinal slot formed 
in a hollow spigot 12, which is fixed inside the housing 
and projects into the interior of the fitting 5. At ita 
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outer end the slot is formed with a bayonet extension 13. 
The fitting is connected by an elastic cord 14 with the 
corresponding fitting associated with the spool at the 
opposite end of the housing. The elastic cords thus 
normally hold the spools in their retracted positions. 
To extend the spool the finger grip 6 is pulled, whereupon 
the fitting 5 commences to move axially relative to the 
extension 4, until the spring 9 is compressed. Further 
movement of the finger grip 6 and the fitting 5 causes 
axial movement of the spool 3 and extension 4 within the 
housing. Limit of movement is reached when the pin 10 
engages the end of the slot 11, whereupon the fitting 5 
is turned by twisting the finger grip to bring the pin 10 
into the bayonet extension 13 of the slot and so latch 
the spool in the extended position as shown in Fig 2, 
ready for the aircraft to be placed on the catapult. 
When the aircraft is mounted on the catapult, the claw 
of the catapult engages the spool 3. The finger grip is 
now pulled and twisted in reverse direction so that the 
pin 10 is withdrawn from the bayonet extension 13 and 
returned to the slot 11, along which it may move 
inwardly until the flange contacts the collar 8. The 
claw of the catapult now alone prevents return move- 
ment of the spool 3 and its extension 4. Immediately 
on the catapult claw releasing the spool at the end of 
the operation of the catapult, the spool will be retracted 
automatically by the tension of the elastic cord 14. 





(Accepted October 15, 1942.) 
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548,305. Transformer Winding Insulation. C. A, 
Parsons and Company, Limited, of Newcastle-on-Tyne, 
and E. C. Rippon, of Newcastle-on-Tyne. (3 Fiys.) 
March 31, 1941.—The invention is a method of insulating 
the ends of the windings of transformers in order ‘o 
avoid the sudden changes in the capacitance of the 
winding which result in high voltage stresses in paris 
of the normally insulated winding, and which arise from 
the steps in the insulation reinforcement near the line 
terminal. Each end portion of the primary winding 
adjacent to the terminals is formed of continuous lengt lis 





of conductor 1, which is insulated in a number of steps 
tapering in thickness from end to end, the thickness 
being greatest at the end adjacent to a terminal. The 
insulation 2 is formed from a single strip of thin insulating 
material butt-lapped around each conductor 1 in a 
succession of very thin layers to obtain the longitudinal 
graduation, and the conductors are formed into coils 
connected to the main body of the primary winding. A 
cover is also formed by a layer 3 of strip insulation, also 
butt-lapped. With this arrangement, sudden capacitance 
changes in the end lengths of the winding are avoided, 
thus reducing the voltage stresses in both ends of the 
winding. (Accepted October 6, 1942.) 


HYDRAULIC APPARATUS. 


548,175. Multiple Hydraulic Control Valve. A. G. 
Frazer-Nash, of Tolworth. (2 Figs.) October 30, 1940.—The 
valve is designed for compactness, with a minimum of 
external pipes and nipples. The valve body casting con- 
tains three cylindrical valve chambers 2,3 and 4. Upper 
passages 6 in the valve body communicate with an 
upper annular recess in the walls of a cavity 8 in the 
valve body. At the base of this cavity is another annular 
recess communicating with lower passages 10 connecting 
the valve chambers 2, 3 and 4. Central passages 13 
interconnect the valve chambers 2, 3, 4. In the walls 
of the chamber 2, recesses 14, 14a communicate with either 
the elevation or azimuth control, while in the walls of 
the chamber 3 there are similar recesses 16 and l6a 
communicating with the azimuth or elevation control 
pipes. In the chamber 4 annular recesses 19, 19a com- 
municate with concentric passages connected to a sta 
tionary element of the rotating joint through which oil 
is supplied under pressure. The chambers 3 and 4 are 
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lined with sleeves, and ports in the sleeves communicate 
with the respective passages 6, 10, 13. Double-piston 
valves work in the sleeves, the valves 43 and 47 being 
held between spring-loaded retaining caps at the top 
and bottom. The springs retain the pistons in the 
neutral position. The piston valve 49 is the master 
valve and is held by a spring in the upper position shown, 
in which the oil under pressure is free to circulate from 
the passage 20 to the passage 20a. Until this valve is 
displaced from the upper position, oil is prevented from 
passing to and from the other two valves. When the 
master valve is moved from the position shown, the 
passage 20 is connected to the passage 13 and the passage 
20a to the passage 10, and thus also with the chamber 8 
and the passage 6. When the master valve is in this 
Position and the piston valve 43 is displaced say down- 
wards from the position shown, communication is estab- 
lished between the oil pump and one elevation or azimuth 
control pipe leading off the annular recess 14a. Simul- 
taneously communication is established between the 
other elevation or azimuth control pipe leading into the 
recess 14 and the exhaust passage 20a. If the valve 
43 is displaced upwards the direction of flow is reversed. 
Similarly, the direction of flow through the azimuth or 
elevation control pipes leading to the recesses 16, 16a 
are controlled by the piston 47. The annuli 12, 12a 
and 126 and associated ports always constitute the flow 
circuit, while the passages 6, 10 and the cavity 8 always 
constitute the return side of the circuit. (Accepted 
September 29, 1942.) 








ry 


= 


SHY 














ae ae 











ENGINEERING. 





241 





MARCH 26, 1943. 





critically, with increased speed of recording as the | 
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HIGH-SPEED CATHODE-RAY | primary —o mind. ae 
OSCILLOGRAPHY. | were then decide upon an carri into effect, | 


|the remodelled outfit, together with its associated | 
THE cathode-ray oscillograph has proved itself an | control circuits, being shown diagrammatically in | 
indispensable aid in all branches of engineering and | Fig. 1. The chief features distinguishing the re- 


aperture. This ‘‘ prefocusing ” was brought about 
through the agency of the magnetic field created by 
the external solenoid p. The converging cathode- 
ray beam necessarily diverges on emerging from 
the anode. Moreover, the individual electrons 


| bearing equal negative charges tend to repel one 


another, thus causing further spreading of the 


many attempts have been made to extend its range | designed equipment are as follows : 


of usefulness. Details of the successful accomplish- 


(i) The sealed-in cathode of the original discharge | beam. The focusing coil shown within the deflection 


ment of a project to redesign an existing commercial | section was replaced by a demountable cathode | tube at f and immediately preceding the plate 


equipment to enable transients of extremely short | indicated at a in Fig. 1. 


duration to be recorded are contained in a Technical 
Paper received from the Engineering Experimental 
Station of the University of Minnesota.* 

The cathode-ray oscillograph which was the} 
subject of modification was of the cold-cathode 
type, manufactured by the General Electric Com- 
pany, Schenectady. The electron stream was 
obtained from a plane cathode maintained at a 
negative potential between 40 kV and 60 kV relative 
to the anode. The anode itself consisted of a metal 
evlinder, along the axis of which a fine hole was 
drilled. These two electrodes, which were mounted | 
at opposite ends of a glass tube so that the hole in 
the anode was coincident with, and the plane of the 
cathode was normal to, the tube axis, defined the 
discharge section of the cathode-ray tube, or electron 
gun as it is commonly called. 
fraction of the electrons arriving at the anode 


Fig.1. 
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Only a very small | and impinge centrally on the fluorescent screen. 





emerged beyond it as a narrow axial beam of cathode | 


rays which next traversed the electrostatic deflecting 
system. This deflection section comprised 
usual two pairs of parallel plates set one behind the 
other and mutually perpendicular to one another. 
Beyond it the housing envelope flared out into a 
cone which was closed by an end piece, this con- 
stituting the recording section of the cathode-ray 
tube. The pattern delineated on the end piece 
could be recorded by internal (electron ray) photo- 
graphy; or, if a layer of material capable of 
fluorescing under electron bombardment had been 
deposited over its inner surface, it could be either 
examined visually or recorded by external photo- 
graphy. By means of voltages developed in appro- 
priate external circuits connected to either pair of 
plates, the electron beam could be traversed inde- 
pendently in each of two mutually perpendicular 
directions. As is customary, the voltage controlling | 
the horizontal deflection was derived from a time- | 
base circuit so as to furnish a time scale for the | 
phenomenon, which, having been translated into a | 
voltage variation, was made to deflect the beam | 
vertically. The beam being practically inertialess, 
the lag in its response to voltage variations was | 
normally insignificant. 

Each section of the equipment was examined | 





* No. 27: “ Developments in High-Speed Cathode- 
Ray Oscillography ’’, by J. H. Bryant and M. Newman. 
March, 1942. 


the | 


| concentration of the cathode-ray beam on the anode 


This enabled a cathode | system served to bring the electrons into sharp 
which had become pitted in service to be removed, | focus on the fluorescent screen. The beam after 
turned down, polished and replaced without cutting | deflection was liable to be distorted by the stray 
the glass tube g. The cathode plate was attached | field from the ends of this coil. Such distortion 
to a rod fitting into a tapered brass plug. A sup-|can be minimised by magnetic shields consisting 
porting brass ferrule sealed at the end of the tube g of steel sleeves and end plates suitably disposed in 
was ground to take this plug, the joint being main- | relation to the deflection plates. 

tained air tight with ordinary vacuum stop-cock| (iv) The deflecting plates in the original oscillo- 
lubricant. When the air pressure within was raised | graph were carried on supports sealed through the 
to atmospheric the plug carrying the cathode could | wall of the glass tube forming the envelope of the 
be readily removed. The anode 6 was held in| deflection chamber. In the redesigned version, the 
position by a similar brass ferrule sealed into the | envelope consisted of a brass tube 6 in. in diameter 
opposite end of the supporting tube. Alignment of | and } in. in thickness. Guided by grooves cut in 
the electrodes was checked by substituting an|the inner walls of this tube the focusing coil and 
auxiliary tapered plug drilled axially in place of | the deflection plates unit could be slid into position. 
the cathode carrying plug. A beam of light directed | Electrical connections with the exterior were made 


| through this fine hole should then traverse the anode | by means of motor-car engine sparking plugs. The 


central conductors of the latter bearing on spring 
| strip contact pieces conveyed current to the coil 
and applied the potentials to the deflecting plates. 
These sparking plugs were electrostatically shielded 
by means of metallic caps joined to the metal braid 
covering on the outside of all connecting leads. A 
| thick layer of Glyptal paint was used to guard 
| against possible leaks over the metal walls, at metal 
to metal junctions and at metal to glass seals. 

In consequence of the “ stiffness ’’ of the electron 
beams resulting from the high potential differences 
applied between the electrodes in the discharge 

| chamber, the optimum disposition of the deflecting 
| plates to secure maximum sensitivity needed special 
study. It would not have sufficed merely to 
decrease the plate separation ; otherwise the deflected 
beam might not have been able to clear the plates. 
The space between the plates was, accordingly, made 
wedge shaped, and, in addition, the sweep plates 
were made wider than the deflection plates. In this 
manner deflection defocusing was minimised. Metal- 
lic shielding was also provided between the deflec- 
tion and sweep plates. The aperture in the plate 
assembly shield nearer the cathode was circular ; 
that at the far end was slotted. Adequate control 
of the fringing fields is essential if image distortion 
is to be avoided. Assistance in this respect was 
obtained by mounting a pair of brass rods in the 
immediate vicinity of the sweep end of the plate 
| assembly and parallel to the edges of the sweep 
plates. 

The image axis can be shifted up or down on the 
screen and kept parallel to itself by the application 
obtained by means of a high vacuum pump of the | of a suitable positive or negative bias to the lower 
“molecular” type. The continuous running of this| member of the deflection plate assembly, thus 
pump enabled a somewhat higher pressure to be | enabling a succession of traces to be recorded on a 
maintained in the discharge tube g than in the | single strip of film. 
deflection and recording chambers d and e by arrang-| (v) The recording chamber e flared in the normal 
ing a minute adjustable air leak into the former. | fashion beyond the deflecting system but was closed 
It was found that by locating the leak inlet on the | by a thick steel end plate. The latter housed the 
intermediate pressure line joining the “‘ molecular ”’ | fluorescent screen and the attachment carrying the 
pump to the backing rotary oil pump the necessary | film employed for internal photography. A viewing 
fine control could be secured with an ordinary screw | aperture in the side wall of the recording chamber 
clamp on the connecting length of pressure tubing. | permitted inspection of the image on the fluorescent 
Using such a differential vacuum system a more | screen before the photographic recording was under- 
intense electron beam could be generated in the| taken. By arranging the width of the film hori- 
discharge tube g, while fewer of the electrons com- | zontally a considerable number of exposures can be 
posing the beam were lost as a result of scattering | made on each length of film. This is illustrated in 
by collisions in the remainder of the apparatus. | Fig. 3, page 242, the upper eight traces being typical 
The required vacuum conditions could be attained | oscillograms of surge current discharges through a 
within ten minutes or so of starting up the pumps. | lightning arrester taken with internal photography. 

More reliable vacuum-tight joints were obtained | Except at the highest writing speeds, and where 
by replacing the lead gaskets of the original oscillo- | maximum detail is demanded, photographs taken 
graph by rubber gaskets. A rubber of low sulphur | from the outside through the viewing aperture offer 
content is desirable, and the type of gasket used | obvious advantages. By obviating the necessity 
in commercial refrigerating plants proved very | for opening up the recording chamber and breaking 
satisfactory. | the vacuum for the purpose of extracting and 

(iii) For the successful photographic recording changing the film, external photography can be 

of patterns traced out at ultra-high writing speeds | carried out more easily and. expeditiously than 
(in excess of 0-1 microsecond per inch sweep) | internal photography. Various improvements were 
intense electron beams are essential. A pronounced | made in this connection. Traces more suitable for 
increase in intensity can be secured by a preliminary | photographic recording were secured by two expe- 
dients :—(a) By speeding up the electrons immedi- 


(ii) The required vacuum within the system was 
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—100 kV. 
ately prior to their impact on the fluorescent screen. 
For this the original end plate of the recording | Fig.4. 
chamber was replaced by one mounted on an| 
insulating bushing, as shown in Fig. 2. Through 
the far end of this bushing a brass rod projected 
inwards and was terminated in a fluorescent screen | Pe 
set at an angle to the direction of the cathode-ray|  ¢y590.5) satiate a ~ ‘ete a 


beam and to the axis of the camera. A short 
distance in front of, and parallel to, the plane of the 
fluorescent screen a rectangular grid of fine wire was 
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stretched over a metal frame, as indicated in| The Steam Locomotive. Its Theory, Operation, and 
Fig. 2, the metal frame being earthed to the end| conomics. By Ratpu P. Jonnson, M.E. [New , 
plate. Direct-current potentials of between 30 kV York: Simmons-Boardman Publishing Corporation. ' 
and 50 kV were then applied to the fluorescent) !Price 3.50 dols.] 64 "| be------- 60pS--->| —, 
screen in order to accelerate the electrons over the | WHILE encouraging interchange of ideas and co- | 500 KC. pax See. 
last portion of their trajectory. operation in a common effort, and marking the end 

(6) By the employment of a screen material giving of a period of striking development, the war affords 
a longer persistence and a better spectral response | #0 appropriate occasion for British railway engineers 
under electron bombardment. In this way total| to survey the present state of advancement of the 
sweeps of as short as 1 microsecond could be re- | steam locomotive in the United States. The task of P 
corded satisfactorily by external photography on compiling such a review demands long and intimate rs V. Saget Seale 
35-mm. film using a camera with an f.2 lens. Angu- | contact with the American locomotive industry, Shunt Resistance 
larity errors in the images were small and could be |combined with critical judgment, born of motive- ov. fection Equals 
easily compensated for during the enlarging process power experience, to discriminate among the merits me room oa 
by projecting at the appropriate correcting angle. |0f a diversity of researches, practices and other| “*°* boo-~wseneel 





Experience showed that the use of auxiliary poten- material from authoritative sources. In all these | derivation of empirical ratings based on cylinder 
tials and of special screen materials only led to useful | respects, Mr. Ralph Johnson should be well qualified | and boiler dimensions. A like tendency towards 
improvements at the highest writing speeds attain-| by his position of chief engineer to the famous excessive formulation characterises a study of train 
able with the equipment. | Baldwin Locomotive Works, and his consequent | resistance, which, while it perpetuates some false 

(vi) Finally the sweep and timing wave circuits | familiarity with the problems of testing, servicing | ideas on air resistance, is noteworthy for a valuable 
were reconstructed to secure faster sweeps and to|and operating American-built locomotives en-| analysis of the resistances due to air-conditioning 
operate at higher frequencies. By reducing to two} countered by railroad administrations outside the | equipment. These chapters lead to discussions of 
the number of turns on each side of the coil centre tap | United States. Even Mr. Johnson, however, cannot | tonnage rating, train acceleration, and other motive- 
the limiting frequency of the timing calibration | deal both comprehensively and exhaustively with so | power problems, including some elementary remarks 
oscillator was raised from 10* cycles to 10’ cycles per | Vast a subject in a single volume, and his sub-title | upon the reactions between locomotive and track 


second. Resistance-capacitance control was em- | makes it clear that the present work is concerned | associated with curves and counterbalancing, on 


ployed in the sweep circuit, which was carefully | with the theory, operation and economics of the 
shielded. The resistance was distributed in the lead | locomotive, largely to the exclusion of the mechanical 
to the capacitance to prevent local oscillations. | design. Within these limitations, he has aimed at 
Various capacitances could be selected to cover differ- | presenting only the fundamentals of his subject, 
ent time ranges. | making no concessions to popular appeal and in- 
Good linearity in the case of the time scale was |dicating no more than the bare lines of historical 
achieved by charging the sweep-control condenser | development. 
initially from the full 60-kV cathode supply and| Although the well-informed mechanical engineer 
utilising only the voltage rise up to about 6 kV.| may feel some disappointment at this choice of 
The uniformity of the resulting time scale is well| approach, he will not fail to learn from this book a 
shown in the trace towards the bottom of Fig. 3.| great deal that bears significantly upon the objec- 
Since the condenser and sweep-plate voltage should | tives underlying modern locomotive design. Opening 
not be allowed to rise much above 10 kV, a safety | with an account of boiler fuels and the theory and 
gap was interposed in series with a resistance of | practice of combustion, in which coal and oil are 
suitable magnitude to maintain the voltage at about | instructively compared, the author proceeds to 
10 kV subsequent to the gap breakdown. By this| describe the functions and design features of the 
device the trace was kept from returning on the} locomotive front end, with special reference to 
film. Certain details of the circuit arrangement can | Young’s well-known research at the University of 
be followed by examining the diagram reproduced | Illinois and to the reduction of fire risk from emitted 
in Fig. 1, but further circuit details would be | sparks. A discussion of boiler water and its treat- 
of considerable interest. ment to minimise corrosion, “‘ embrittlement ’’ crack- 
Convincing demonstration of the satisfactory | ing, foaming and priming completes the background 
nature of the performance of the remodelled oscillo- | for a study of evaporation which is admirable in 
graph when tested under extreme operating condi-| many respects; it seems, however, to treat the 
tions is afforded by two oscillograms. The first of | thermodynamics and economics of feed-water 
these clearly resolves the repeated reflections | heating and superheating in less detail than is 
(separated in time by 0-5 microsecond) in a short-| required by modern standards of design, while 
circuited transmission line only 75 cm. in length. | including in the text several pages of tabular 
The second, reproduced in Fig. 4, depicts the break- | matter available elsewhere, some of which, on the 
down of a lightning arrester in which the voltage author’s own showing, is obsolete. 
wave, rising at the rate of 1,000 kV per microsecond, Passing from the boiler to the engine, Mr. Johnson 
attains a peak value of 100 kV in just under 0-1 | treats at some length of tractive force and horse- 
power, paying perhaps over much attention to the 


microsecond. 





‘valve setting and fluctuations in driving torque. 
In general connection with the practical estimation 
of locomotive performance, the author stresses the 
value of road testing by dynamometer car, but he 
does not advance this subject beyond what has 
been established practice in England for many 
years. Somewhat less familiar material follows in 
analyses of performance characteristics for light- 
weight low-resistance trains, from which Mr. Johnson 
proceeds to consider the special requirements of 
motive power for high-speed traffic, and to compare 
steam with Diesel power for main-line as well as for 
switching services. The monetary aspect of motive 
power, thus introduced, is enlarged in the remaining 
chapters of the book, which deal fairly comprehen- 
| sively with operating and repair costs in relation 
| to income, and with the evaluation of the economic 
life of locomotive stock. 

Mr. Johnson’s concern about the accountancy 
aspects of motive-power operation, clearly dis- 
cernible throughout the whole work and_pre- 
dominant towards the end of it, can evidently 
be associated with his insistence upon the need 
for thorough testing and the ensuing utilisa- 
tion of different classes of locomotives according to 
their economical ratings. Such emphasis gives 
the general impression that the book has been 
addressed not so much to engineers as to relatively 
non-technical executives and financial experts 
specialising in railway development. For these 
classes of reader outside America, his detailed work, 
more especially as regards comparisons between 
' steam and Diesel power, loses much of its conclusiv 
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force on account of altered price ratios, supply 


problems and political factors affecting coal and oil. 


rhe pattern value of his cost analyses, copiously | 


ilustrated by worked examples, nevertheless remains 
onsiderable. 
scientific treatment of problems is simple enough 
, deter no student of railway operation, but the 

mn-technical reader may be recommended to refer 
Mr. Johnson’s less convincing arguments to expert 
riticiszm, and may be warned against a few errors, 
f which two, on pages 207 and 215, are not obvious. 
From the publishing standpoint, the book is beyond 
eproach. 


Mechanics. By PROFESSOR 
London : Longmans 
[Price 12s. 6d. net. 


in Introduction to Fluid 
\. H. JAMESON. Second edition. 
Green and Company, Limited. 
\ccoRDING to the author’s preface, this book is 
ntended primarily as a text-book for engineering 
degree students. In fact, however, it has a con- 
siderably wider application and should help to 
ridge the gap which exists between the empirical 
side of hydraulics and the mathematical science of 
hydrodynamics. As Professor Jameson points out, 
until very recently, fluid mechanics had existed in 
1 somewhat unsatisfactory state, comprising three 
separate subjects, namely, hydrostatics, hydro- 


Elsewhere, the mathematica and | 


ENGINEERING. 
CORIOLIS THEOREM. 
By Dr.-Ing A. Biocu,* M.Sce., F.Inst.P. 


THERE are a number of occasions when it 
convenient to describe the movements of a body 


18 


| with the aid of an auxiliary frame of reference which 


itself is moving with respect to the ‘* main frame ”’ 
of reference. Given the velocities and accelera- 
tions of the body with respect to the auxiliary frame 
(in future called for brevity the ‘relative ’’ velocities 
and accelerations) the problem then arises how to 
find the corresponding magnitudes with respect to 
the main frame. The latter will be called the 
*‘ absolute ’’ magnitudes ; we will, however, attach 
to this word no meaning beyond that just stated. 
With respect to the velocities, say, of a mass 


| point, the problem is simple enough. We have to 


dynamics and hydraulics, between which there was | 


little correlation. With the development of aero- 
dynamics, very considerable advances have been 
made in the generalisation of hydraulics, but, un- 
fortunately, the greater part of such work is found 
scattered through the technical Press and the 
proceedings of learned societies. A number of 
excellent volumes have been published, dealing with 
more advanced work in this field, but little has been 
done to provide a work of reference suitable for the 
hydraulic engineer. 

In the first three chapters, the elements of hydro- 
statics and hydraulics are treated at length. The 


rather more rigorously than in the ordinary hydrau- 


lies text-book : an advantage to the reader in that | 


it prepares him for the mathematical treatment of 
fluid motion given in succeeding chapters. After 
dealing with Bernoulli’s theorem and the flow of a 
perfect fluid, equations are derived for discharge 
through the Venturi meter and sharp-edged and 
hell-mouthed orifices. Examples of two-dimen- 
sional flow are then introduced and followed by 
demonstrations of the standard formule for loss 
of head at a sudden enlargement and contraction. 
In connection with the latter, it is stated that as 
the fluid enters the smaller pipe ‘* convergence of 
stream-lines produces steady or stream-line flow ”’ ; 
hut this statement can only be true for a perfect 
fluid and, since the coefficients for use with the 
formula are derived from experiment, its use here is 
rather misleading. In practice, it is well-known, a 
sudden change of section will produce turbulent 
tlow even if velocities are sufficiently low for laminar 
flow to become re-established downstream and it 


u am “~ | rotates with respect to the main frame. 
proofs of the various propositions are dealt with | * 


add vectorially the relative velocity of the moving 
point and the absolute velocity of the moving frame 
(to be more accurate: the absolute velocity of that 
point on the moving frame with which the mass 
point coincides at the instant under consideration). 
This rule holds, no matter how complicated the 
movement of the auxiliary frame may be. It can 


probably be said that all engineers, even those of | 
moderate mathematical ability, are able to visualise | 


the truth of this statement. 
The position is entirely different for the case of 
the accelerations. Here the simple addition of 


relative acceleration and frame acceleration is not | 


sufficient in all those cases where the auxiliary frame 


' vu, + 44% 








“kh 
(7983) ‘ 


An addi- 
tional term—the “Coriolis acceleration ’—has to 
be added. Its amount is 

Acor = 2H X Ure) - (1) 
where w is the angular velocity of the auxiliary 


| frame and Ure the velocity of the particle relative to 


| machine. 


this frame ; its direction is—see the vector expres- | 


sion (1) for @or—normal to that of w and Ure. 
Curiously enough even among those ergineers who 
are aware of the existence of this term there are a 
number who profess that 
visualise how ‘it comes about” and simply accept 
it as a ready made product of the mathematical 
To these the following treatment of the 
matter may be welcome. 

Coriolis Acceleration.—We begin with the dis- 
cussion of a special case where no further mathe- 


| matical equipment is needed than a knowledge of 


would have been better, perhaps, to have treated | 


practical problems such as this in a later section of 
the book, after the natures of streamline 
turbulent flow had been fully explained. 


and | 


A further chapter on equations for various forms | 


of two-dimensional flow completes what may be 
regarded as Part I. 
practical considerations of viscous flow, dealing 
with pipe resistance, weir and notch discharge, 


pressure measurement, etc., making an almost com- | 


plete survey of recent researches in these fields and 
sions to the problems involved. On one point, 
however, he seems to err. 
ance of pipe bends, he says that, “‘ when a fluid 
passes from a straight pipe to a curved one, it tends 
to assume a *‘ free vortex * motion round the curve, 
with the volocity greatest on the inside of the curve 


The author then passes to | 


| 


In discussing the resist- | 


and least on the outside,”’ but several investigators | 


have shown that, for both laminar and turbulent 
flow, the conditions in a curved pipe are very differ- 
ent from this. The continuity of the subject 
matter may be defective in some respects, but the 
headings are clearly arranged and in this way 
reference is made an easy matter. The new edition 


of this book may be recommended to those interested 
in fluid mechanics and hydraulics. 


| 


the well known formula for the centripetal accelera- | 


tion. Suppose the auxiliary frame is a ‘‘ round- 
about,” i.e., it carries out a simple rotation at 


uniform angular velocity w with respect to the main | 
frame, and further, the mass point under considera- | 


tion follows at uniform relative speed v,,) a circular 


guide of radius r concentric with the axis of the | 


roundabout. For an observer on the roundabout 
the mass point is then subjected to a centripetal 
acceleration (relative acceleration). 


2 
v 
rel 9 
arel = > (2) 


Every point of the circular guide performs a 
circular movement with respect to the main frame 


illustrating the application of the method of dimen- | wee © %, = 7c one ts thereise Steel eub- 


jected to an absolute centripetal acceleration of 


v 


magnitude ay, Now, the actual path of the 


mass point with respect to the main frame is a 
circular path followed with a speed vay, = Up + Ure, 








Electric 
Vector notation (i.e., 
x to denote the cross 


* Research Laboratories of The General 
Company, Limited, England. 
+ This is the Coriolis Theorem. 


bold letters to denote vectors and a 


| product of vector multiplication) is used where it is 


appropriate. The reader who is not familiar with vector 
analysis, however, need not be deterred, as the text is 


| written in a way which will enable him to follow the argu- 


ment by reading as an ordinary multiplication sign. 


they are unable to| 








and the absolute centripetal acceleration is therefore 
3 4 vt Lok 25 Vrel 


Vas _ (Yo + Prel)* 
r 


abs 


r r r 

af~ Gel + Gor. (3) 
This result differs from the simple sum are + az of 
relative acceleration and frame acceleration by the 
term 
+ ° 
=" Vrel 5 2 co. Ural, - 


(4) 


eor r 

Though the argument of this special case is of 
commendable shortness, it does not give such 
detailed insight into the ‘“‘ mechanism” of the 
phenomenon as the one which we shall now apply 
| to the discussion of another special case. For this 
second case we consider a mass point which follows 
at uniform relative speed U,.;=U,y a rectilinear guide 
which is fixed to the roundabout so that it points 
in a radial direction. 

Suppose that at some instant ¢ the mass point 
has reached a distance r from the centre of the 


roundabout. Its tangential velocity due to the 
rotation of the roundabout is then 

“u=—-wxrxr (5) 
and its absolute velocity is 

Vabs = Ut + Ur (6) 


| Within the next time element At this velocity has 
changed by 


Avaps = Avz + Av, (7) 
|where Av; and Av, denote the increments of 
velocity ‘‘ as seen from the main frame.” 
Now, during At we have an increase of r by 
| Ar = v,. At (8) 
| and therefore of vy; by 
Au: = w x Ar = w X 07. At (9) 


| (normal to the guide). Furthermore, as the direction 
|to which the vector v, points has changed by an 
angle w- At (see the accompanying diagram), we 
have a change of ¥,—not in magnitude, but in direc- 
tion—of 

Av; = w- At X vo, = 
(normal to the guide). 


w x v,. At (10) 


From these two velocity changes together we get a 
component of absolute acceleration normal to the 
guide 
Avaps 
At 

For an observer on the roundabout the mass 
| point does not possess any acceleration normal to 
the guide; neither does any point of, the guide 
possess an absolute acceleration normal to its direc- 
tion. Yet we find that the mass point possesses in 
| this direction an absolute acceleration 2w x v,ei, 
| causing a corresponding side thrust on to the guide. 
We have seen from the foregoing that this accelera- 
| tion—the Coriolis acceleration—has two distinct 
| sources : one part of it arises from the fact that the 
mass point due to its movement relative to the 
| roundabout there reaches points which havedifferent 
| absolute velocities, and thus changes its own abso- 
lute velocity by corresponding increments—and 
further—that the velocity—unchanged in magni- 
tude—is ‘‘swung around ” due to the rotation of 
| the roundabout. 

It is not difficult to see that the same two effects 
will take place in the case where v,,.; denotes a 
velocity of general direction (instead of a radial 
velocity) in the plane of the roundabout. The 
increment of absolute velocity—due to the “ swinging 
round ” of vu, is always directed normal to Urei 
and its magnitude is always w.At X v,.j. The 
change in absolute velocity which a point on the 
roundabout suffers due to its being displaced by an 
amount Ar = v,,). At, is always w X Ar 
W X Uy). At, and again this increment has a direction 
normal to Ar, i.€., to Uz¢)- 

For readers who are familiar with vector analysis 
| these statements follow immediately from the vector 
| expressions just written down; others can resolve 
| Ure! into a radial and a tangential component. For 
| the radial component we have just given the proof 
in detail ; for the tangential component an argument 
| of the same kind can be applied. Moreover, the 


abs =2w X vr = 2 X Ugg. (11) 





A knowledge of the simple law of vector addition is of | final result for the tangential component is already 


course indispensable. 





| obtained in equation (4). 
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Thus we see the Coriolis Theorem to be true for the earth has to be considered there are two which 
the general case of movements on a “‘ roundabout,” | are just now of more than academic interest. One 
i.¢., for movements in a plane normal to the axis of | of them concerns the deflection of fast flying pro- 
rotation of the auxiliary frame of reference, and we jectiles, where the Coriolis forces reach the order of 
see further that movements in a direction parallel ‘about 1 per cent. of the gravitational force. The 
to this axis cannot be the cause of such a type of | other is the gyroscopic compass. The Coriolis 
acceleration. forces which act on the rim of a fast rotating fly- 

(Again, the vector expression wheel are, of course, considerably weaker than 

Qoor = 2 W X Use) those encountered in the first case—as the speed of 
automatically includes this statement.) | the particies is co mach onamee. Bovestnetem, aay 

Coriolis Forces.—An observer on the round- | a steong enough to Gizect ie axis reliably —_ 
about who does not know about its rotation will } . ws ey te: direction—provided we give 
find that any calculation which he bases on the | "* — ried ag eae : 
fundamental formula of dynamics Beng congene a been might cou the 

. | erroneous impression that Coriolis forces are always 


P = m-a, (12) | of feeble magnitude. We will conclude, therefore, 
(P = force, | with an example which demonstrates such forces of 
m = mass, | “* engineering magnitude.” In an aircraft engine 
a = acceleration.) with rotating cylinders (the ‘Gnome ” type—now 


will contradict his experiences when he takes for a | obsolete) we have a uniform rotation of the cylinder 
those values which he himself observes. This does | *t@r. Inside each cylinder the piston carries out 
not, however, cause him serious difficulty as he | # dial reciprocating movement, thus giving rise to 
remembers that the validity of this formula is | Coriolis forces which press it laterally against the 
limited to certain co-ordinate systems which are | ¢Ylinder walls. With a stroke of the engine of 
either “at rest” or move with constant transla-|!2 cm., at 1,200 r.p.m., the maximum relative speed 
tional speed relative to such a system “at rest.” | of the pistons is 
His next step will, therefore, be that he admits—| tmax =r. w = 6 x 40 7 = 240 w (cm. per sec.). 
tentatively—that his co-ordinate system rotates (at | This corresponds to a Coriolis acceleration of 
uniform speed) relative to such a_ permissible | 2 + Gewibes 
system. He will, therefore, put ri ages eer caine 
P m*(Grel + Ay + Boor) (13) 
where ay is the (yet unknown) acceleration of his 
own frame of reference with respect to the main 
frame, and ayo, is the Coriolis acceleration. He may 
then write 


P - 


cor 192,000 cm. per sec. per sec. 
| Thus, every kilogramme mass of the piston gives 
| rise to a side thrust of about 190 kg., and doubling 
| the speed of the engine—as has been nearly done in 


certain tests—would increase this thrust to 760 kg. 


= M° Gabs 





Sl laa tale a POWDER METALLURGY.* 


By W. D. Jongs, M.Eng., Ph.D. 


is the pressure which the mass point would exercise | (Concluded from page 224). 

on its support even when it is at rest for our| Refractory Metals.—Further examples of circum- 
observer ; he can measure it with a spring balance, | stances in which it is more convenient, or better, to 
for example. He realises that this pressure is for him | Use the powder-metallurgy technique than casting are 


quite indistinguishable from the effects of a gravi-| forded by the refractory metals such as tungsten, 
molybdenum, tantalum, platinum, etc. All these 


tational field, and he decides, therefore, to consider | materials can be cast, but it is an expensive and difficult 
it as part of the external forces impressed on the | technique in view of the high melting points, and in 
mass point. He writes, therefore, in future, simply | many cases the cast product is certainly not so satis- 
P’ for P — m. ay (15) | factory as that made from powders. It is particularly 
, , i B t ti 
thus conceding that the force impressed on the | wg Ap h hm —2 gota ey by 
—_ point may, in fact, contain a ee reg | and the details of the process were described by Wollas- | 
is due, not to a “‘ true ’’ gravitational field, but to a | ton in 1829. 

hidden acceleration. (Thus, for instance, the force| Tungsten metallurgy is a typical example of powder 
to which a mass point is subjected when resting at | metallurgy applied to the refractory metals. The | 
the surface of ote and which we may ia | tungsten powder, having very carefully controlled | 
with a spring balance, is the resultant of the earth’s | —— a — > = cn SS 

“ true ” gravitation and of the centrifugal force due | O™G® OY nesting mm hydrogen: Po 2 oa 
h h’ : | under hydraulic presses into bars from 8 in. to 24 in. 
to the earth's rotation.) F ; | in length and normally 1 cm. square in cross section. 
The fundamental dynamic equation can then be| additions of paraffin to the powder may be made 
written | to assist the pressing operation and improve the 
San ie, = @. 16) | green strength of the compact. Next, the bar is pre- 
, a ital _ | sintered in hydrogen at 900 deg. to 1,100 deg. C., for 
| half an hour. This treatment is given purely to in- 
P* = m. Gre (17) | crease the strength sufficiently to permit of manual 
where handling for the next stage, which is the final sintering 
operation. This operation is conducted by mounting 
P* =P’ — m. Geor = P’ — Poor (18) | the bar between water-cooled contacts in an atmosphere 
that is to say, he can use his old and familiar | of hydrogen, and alternating current is passed through 


; * : . “ » | it sufficient in intensity to raise the temperature 
a a pe ay imag he adds to the * actual nearly to the melting point. A normal bar requires 
or rrec 


a current of some 2,100 amperes at 10 volts to 15 volts 
Poor = — ™ . Gcor (19) 


for a period of about 30 minutes. The temperature is 
: “ Copink ”s : |controlled by regulation of the wattage employed. 
This added term, the Coriolis Force, = competes | During sintering, shrinkage to the extent of about 17 
called a fictitious force, meaning that it does not per cent. occurs. After sintering, the bar is strong, 
correspond to any recognisable change in the/| but very brittle, and cannot be deformed at room 
surrounding matter which could account for it.| temperature without fracture. It can, however, be 
Nevertheless, it is quite “real” as regards the | manipulated in the neighbourhood of 1,300 deg. C., 
movements of the bodies which it “ causes,” and as| and is, in Hs ag ee | brought ay ey the 
rds the pressures which moving bodies exercise | dimensions of a wire by hot swaging at t tem- 
oa aerd ot . ; | peratures. Other complicated mechanical and thermal 
A pet ~~. ‘. when boi king his | Processes follow to produce the remarkable single 

_ ae ee ee a crystal ** coiled-coil ” electric-lamp filament which is so 
first and crude observations in the field of mechanics, | ¢, ‘ijiar. 
is inclined to consider the earth as a permissible; General experience gained with powder metallurgy, 
frame of reference. Actually, when he refines his | and in particular with the refractory metals, has shown 


Now, 
— may 


or 


—m.2W X Ure. 





observations he will find certain contradictions to| that it is a technique which ‘is particularly suitable 
his calculations ; these resolve themselves, however, | for the working up and consolidating of metals in mass 
when he assumes that the system of the fixed stars, | 





* Paper, entitled ‘‘ Powder Metallurgy: Its Products 


(as distinct from the manufacture of articles). Oy»; 
the normal processes of smelting and casting, pow: 
metallurgy shows several advantages; in particuiy 
it is possible to control compositions with precision, jt 
frequently permits of the production of purer meta! 
it obviates casting defects such as blow-holes, inc|y 
sions, etc., it allows control over grain size and sh Ape 
which cannot be approached by casting, and last, bi: 
not least, frequently introduces a considerable saying 
in power and labour expenditure. These advantaye. 
are familiar to the workers in refractory metals, }i: 
are only just beginning to be appreciated by the mety 
lurgist handling the everyday metals, iron, nic} 
copper, etc. It is interesting to speculate whethe; 
the metallurgy of the commoner metals will becony, 
powder metallurgy. There are indications that thi. 
is taking place and one recent example is the coalescen 
process for copper, which is powder metallurgy pur 
and simple, and inasmuch as the product appears to 
have improved qualities with respect to electrical con 
ductivity, ability to absorb cold work, and freedom 
from casting defects, it is a technique which is like}, 
to develop and extend in the future. 

Iron Parts.—Consideration will next be given to th: 
field of powder metallurgy in which, apart from othe: 
reasons and advantages, it is actually a cheaper tech 
nique than most methods. This field is best illus 
trated by the manufacture of a number of various 
small iron parts which is being undertaken on a con 
siderable scale in America. Saving in manufacturiny 
costs by using powder metallurgy is mainly achieved 
at the present time in cases in which the die and thy 
metal-powder costs can be more than offset by th: 
production of large numbers of parts in which, normally 
a considerable amount of skilled machining is required 
The iron parts referred to are more or less non-porous 
or have a low porosity, and are not to be considered 
as bearing materials, although they are frequently 
given self-lubricating properties by oil impregnation © 
the addition of graphite. Typical of such parts are 
tappet from a washing machine, a part from a push 
button radio tuner, a part in a dictating machine, « 
“ non-squeaking” part from a motor-car window 
winder, and a motor-car oil-pump gear wheel. This 
last item is a remarkable achievement and has received 
considerable publicity. It is a small gear used to 
circulate the oil in a General Motors car. The gear 
teeth must be true involute curves and accurately 
formed to avoid noisy operation or binding. In the 
past it has been machined from a cast blank at con 
siderable expense. The powder-metallurgy product is 
in every way superior and cheaper. A large number 
of advantages have been cited in its favour, but it 
will suffice to mention the facts that machining is dis 
pensed with and waste of raw material avoided, more 
over, the gear has a more accurate contour and better 
surface finish and is therefore more silent in operation. 

Iron parts of this type are manufactured much on 
the lines used for the porous bronze bearings. Similar 
preases can be used, but the pressures are higher, 
namely, from 30 tons to 40 tons per square inch. 
Sintering furnaces are similar, and the sintering tem 
perature is in the region of 1,100 deg. C. Furnaces 
fitted with roller hearths, or wire-mesh conveyor belts, 
are employed. The sintering time is from 20 minutes 
to 40 minutes in an atmosphere of dried, partially- 
combusted hydrocarbon gas. There is, generally, a 
slight shrinkage during sintering amounting to } pe 
cent. to 3 per cent. In most cases the pieces are sized 
after sintering; generally cold, but in some cases hot, 
at 400 deg. to 500 deg. C. Iron parts made in this 
manner have been produced experimentally with tensile 
strengths exceeding 50 tons per square inch, but with 
the qualities of iron powder at present commercially 
available, and bearing in mind that wear on the dies 
increases with pressing pressure, it is not customary 
to exceed a tensile strength of 9 tons to 15 tons. These 
parts can, therefore, be regarded as having properties 
very similar to those of ordinary cast-iron. As com- 
mercial experience is gained it will become possible 
to make use of the results of laboratory investigations 
in which higher pressures and alloy-steel powders have 
been employed. 

Hot Pressing.—Finally, something must be said 
about hot pressing as a powder-metallurgy technique. 


Ke 


| In this method, pressure is applied to the powder while 


it is cold, and the cold-compressed compact is heated 
up and then pressed again while it is hot. The method 
can be worked out in several ways, and techniques 
involving hot forging or hot extrusion can be adopted. 
So far, however, the method has received little in- 
dustrial attention. I have examined a wide variety 
of alloys prepared from powders by this technique, 
and find that it not only combines all the advantages 
usually associated with powder metallurgy, but, in 
addition, is capable of giving compacts having excellent 
mechanical properties; in some cases these are 





relative to which the earth is rotating at uniform | 
speed, is such a permissible system. 
Among the phenomena where the rotation of | 


and their Various Applications,” read before the North- 
East Coast Institution of Engineers and Shipbuilders on | 
Friday, February 19, 1943. Abridged. 





superior to those of the cast article. These results 
have been published in detail, and it will be sufficient 
to state here that with an ordinary cast-iron, tensile 
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strengths of 36 tons per square inch, and with bronzes, 
tensile strengths in excess of 23 tons per square inch, 
combined with an elongation in excess of 75 per cent., 
have been secured. 
tecently, an account has been published describing 
the application of hot pressing to the manufacture of 
steel parts from steel turnings. The process has been 
worked out in a very simple manner and appears to 
be highly successful. Starting with steel turnings 
valued at little over $ cent per pound, a part is pro- 
duced without machining in six operations, which has 
approximately three times the strength of cast iron. 
[he part concerned is a bearing lock sleeve used to 
hold the roller bearing in the differential carrier of the 
Chevrolet car. It is about 3 in. in diameter, § in. thick, 
and has a section thickness of } in. One face is smooth 
at an angle of 20 deg., and the other has concentric 
recesses near the inner and outer edges. It weighs 
s oz., and hitherto was machined from grey cast iron. 
The powder-metallurgy method is as follows :—Steel 
chips and turnings are fed into swing-hammer crushers 
which reduce them to a very coarse powder. They are 
then compacted in a hydraulic press under a pressure 
of some 30 tons per square inch. The parts are then 
treated in a pusher-type sintering furnace fed with 
combusted gas. The furnace handles six parallel tracks 
of parts at a rate of 500 pieces per hour, giving each 
part approximately 15 minutes’ treatment at a maxi- 
mum temperature of approximately 1,050 deg. C. As 
the pieces drop from the sintering furnace they are 
quickly transferred by hand to the hot press. The 
dies used are of the hinged type and are water-cooled ; 
they are provided with a series of eight jaws applying 
pressure uniformly around the outer edge of the piece, 
while the upper and lower dies compress the surface. 
Pieces are handled at the rate of 12 per minute in this 
press and are automatically removed from the dies and 
slide down a chute into a water-quenching bath. 
Anyone who studies this process, and some of the 
others described, cannot fail to be impressed with the 
fact that, under favourable circumstances, the tech- 
nique of powder metallurgy permits of either a saving 
in labour or a transference from skilled labour to 
semi-skilled labour; and also either a saving in raw 
material (by reducing losses) or a transference from 


RECLAMATION WORK ON MOTOR 
VEHICLES. 


ALTHOUGH the present circumstances have strongly 
emphasised the need for salvage of all kinds, efforts to 
avoid waste were made in many quarters long before 
the conditions arising from the war rendered them 
imperative. For instance, the Road Motor Engineer’s 
Department of the London Midland and Scottish Rail- 
way, for the past 20 years, has given close attention 
to the reclamation of worn parts of motor vehicles. 
Shortly after the last war new parts were difficult to 
obtain and electro-chemical deposition and welding 

rocesses were largely resorted to in order to make 
good the defects. More recently, the field of reclama- 
tion has been widened considerably by the progress 
made in processes of electro-deposition, the introduc- 
tion of metal spraying and the development of arc 
welding. The technique of reclaiming used lubricating 
oil has also been developed during recent years, and we 
give below a description of the organisation set up by 
the L.M. & 8S. for the reclamation of metal parts and 
used lubricating oil to amplify a shorter article pub- 
lished on page 207 of our 152nd volume (1941). 

Inthisdepartment typical repairs are effected as follows. 
Highly-stressed parts which are normally case-hardened, 
provided they are of simple shape, such as swivel pins, 
shackle pins, etc., are restored to their original dimen- 
sions by chromium plating. Those parts which are mode- 
rately-stressed and are not specially heat-treated or case- 
hardened are metal sprayed. Such parts are clutch and 
brake-operating shafts, brake camshafts, gear shifts 
and selectors, steering shafts, etc. An example may be 
nientioned of the solution of a serious clutch problem 
encountered a few years ago, which was that of rapid 
wear on the flywheel and clutch plates of one type 
of machine, after only a relatively short service. The 
Research Department of the LMS. was able to develop 
a suitable metal spraying technique, the employment 
of which had the effect of extending the life of the 
wearing parts many times. The repair of fractured 
parts and the building up, by alloy metal, of worn 
parts is carried out by arc-welding or by oxy-acetylene 
welding. A recent development on the L.M.S. is the 
repair of broken leaves of road motor vehicle springs 





virgin metals to the practical use of secondary metals. 
It will be realised, therefore, that the processes of 
powder metallurgy are particularly suited to war-time | 
production conditions. An extensive adoption of this | 
technique would release considerable skilled Jabour and 

prevent the wastage of much raw material. While the 

possibilities of powder metallurgy are generally appre- | 
ciated for the production of materials having special | 
qualities, such as contacts, porous bronze, etc., it is 

only just beginning to be appreciated by engineers | 
that the powder-metallurgy industry is now at a stage 
where it has begun to manufacture articles that can be, 

and have been, manufactured by other methods, and 

that the powder-metallurgy technique is now preferred 

for the production of numerous machine parts charac- | 
terised by excellent physical properties, accuracy of 
configuration, and substantial lack of porosity. 

Little work has been done so far on aluminium 
alloys, but physical properties similar to those of 
castings have been obtained. These results, in the 
broad field of small non-porous precision machine parts, 
are accompanied by the advantages of rapid production 
(300 parts per minute from one press) high dimensional 
accuragy (tolerances of + 0-001 in. on 2 in.) and little 
or no scrap loss. In America, production of such 
articles is being undertaken to a considerable extent 
in various metals, and may develop into an industry 
rivalling that of the plastics. Production work of this 
kind is not yet being undertaken in this country, 
although there are a number of firms investigating the 
position. As an example of the possibilities of powder 
metallurgy, the following list contains articles which 
are, or could be, made from powders in the field of 
marine engineering. This is not an exhaustive list, 
but represents a few items which come to the mind as 
being typical examples :— 

Piston rings for feed pumps, Diesel engines and 
reciprocating steam engines. Also packing rings and 
the like. Valves and seatings such as for feed pumps, 
safety valves, steam traps, etc. Turbine blades. 
Bushings and bearings for light auxiliary machinery, 
small cams, tappets and pinions. The electrical field 
embraces many possibilities, such as commutator 
segments, brushes, contacts, etc., but the largest field 
is possibly in the manufacture of instruments where 
numerous small parts are required. The radio and tele- 
phone industries already employ considerable amounts 
of powders in the manufacture of cores and trans- 
formers. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
The annual general meeting of members of the Associa- 
tion of Supervising Electrical Engineers will take place 
on Saturday, May 22, at 2 p.m., at Aldwych House, 
London, W.C.2. 








by the process of flash butt welding. This was worked 
out at the company’s welding school in the Midlands 
and promises to be highly successful. 

The attention given in the past to the reclamation 
of worn parts naturally resulted in the accumulation of 
useful experience and in this connection it is interesting 
to note that instructions had been circulated to District 
Road Motor Engineers, together with a comprehensive 
list of material to be salved with a view to reclamation, 
several days before the present war broke out. The 
organisation at present may be divided into three 
sections. There is a large number of district sub- 
workshops which maintain batches of vehicles ranging 
in number from 20 to 130. They are provided with 
oxy-acetylene welding equipment to deal with repairs 
to body ironwork, mudguards and brackets, and miscel- 
laneous jobs of a simple nature. All material and worn 
parts recovered from the vehicles during maintenance 
operations and not suitable for the sub-workshops to 
handle is collected and dispatched to a district main 
workshop, of which there is one in London and one at 
each of four provincial towns. These workshops are 
provided with portable arc welding equipment and the 
work dealt with includes repairs to body iron work and 
chassis main frames, and the building up and fabri- 
cation of material urgently needed. All worn parts, 
etc., not dealt with are sorted and classified as to type 
and dispatched to the Reclamation Centre, which is 
situated in North London. 

At the Reclamation Centre the material received is 
inspected and classified according to the repair process 
to be employed. Wear measurements are also taken as 
they may assist to determine what process should be 
adopted. The parts on from the district main 
workshops include cylinder blocks, pistons, gudgeon 
pins, valves, gear and transmission shafts, camshafts, 
etc. This centre is provided with welding apparatus, 
pre-heating equipment and special tools to facilitate 
the preparation of material prior to welding. The 
personnel has special training in welding; electro- 
chemical deposition and metal spraying are carried out 
either by specialist contracting firms or at the Railway 
Company's Derby establishment. Some idea of the 
reclamation processes adopted may be gained from the 
following examples of typical work. Pistons may have 
the skirt expanded by the “ Koetherising ’’ process ; 
the ring grooves, if worn, may be built up by welding 
and machined to standard size; or the ring grooves 
may be machined out to take rings of greater width 
than normal. The gudgeon pins may be built up by 
chromium plating. Cylinders may have any scoring 
filled in with “ Castinux.” If they are fractured and 
the fractured areas are to be machined the part is 
pre-heated and oxy-acetylene fusion-welded or arc- 
welded with a bronze material, but if no machining 


requires to be done on the welds, arc welding without 
pre-heating is used. Experiments are proceeding in the 
use of the bare-wire carbon-are process for cast-iron 
welds. Ball bearings, provided the wear does not 
exceed 0-006 in., have the races ground out and 
oversize balls fitted. Crankshafts, when the permissible 
limit of wear is reached, have the journals built up to 
standard size by metal spraying. Worn cams on cam- 
shafts are built up by welding. Friction clutch surfaces 
are built up to standard by metal spraying or Stelliting. 

The reclamation of used oil from motor vehicles is 
carried out on a considerable scale, as will be evident 
from Figs. 1 and 2, page 250, which shows the Bramley 
refining plant installed at the Railway Company’s 
Road Motor depot in North London. This has an 
estimated capacity of 350 gallons of cleaned oil per 
week, which represents from 75 per cent. to 80 per cent. 
of the used oil treated. The reclaimed oil is stated to 
be equal in quality to new oil. Before describing this 
plant, however, some comment may be made on the 
development of the practice as it concerns the London 
Midland and Scottish Railway. Investigations into the 
cleaning of used oil from the crankcases of petrol 
engines were first made by the railway company in 
1931, when a small Fox oil-cleaning plant was installed 
at one of its road motor depots. Between 1931 and 
1938 the number of motor vehicles in use by the 
company increased by 75 per cent. and in order to 
deal with the additional used oil from both petrol- 
engined and Diesel-engined vehicles, a large plant of 
the Bramley type was installed at the Manchester-road 
motor depot. As a result of the experience gained in 
the use of this plant, in collaboration with the L.M.S. 
Research Department, the more modern Bramley type 
plant now to be described, was installed, both the 
quality and quantity of the reclaimed oil having been 
greatly improved by its use. For comparison between 
early and modern practice, and to make clear details of 
construction, a description of a small Bramley refining 
plant given in ENGINEERING, vol. 145, page 528 (1938) 
may be referred to. 

The used oil is collected in barrels which are emptied 
over coke filters in order to intercept any foreign 
matter which might otherwise choke the plant. The 
oil thus treated is passed into storage tanks. The full 
barrels are introduced at the back of the building 
housing the plant, and when emptied are rolled along a 
runway, as shown in Fig. 1, and removed at the front 


| of the plant. The general lay-out of the plant is shown 
| diagrammatically in Fig. 2. The used 


petrol engine 
oil storage tank is indicated at a and that for the 
used Diesel engine oil at 6, the coke filters being shown 
at c in both cases. The tanks are fitted at the bottom 
with steam-heated coils supplied from the boiler d. 
The coils are not immersed in the oil, but in water 
which is kept at the level shown by a chain-dotted 
line, and on this water the oil floats. The heated water 
heats the oil, an oil temperature of approximately 
140 deg. F. being maintained. Any heavy sludge falls 
to the bottom of the tank and is trapped in the water, 
the tanks being fitted with sludge cocks for its periodical 
removal. The oil is drawn from the upper part of the 
tanks, the draw-off pipes being adjustable as as to suit 
any changes in oil level. 

From the storage tanks the oil is elevated by a semi- 
rotary hand pump e, which delivers it to the pre- 
settling tanks f. There are three of these tanks, two 
being in use at a time, while the third is stood off 
for cleaning. Both the dirty oil tanks and the pre- 
settling tanks are readily distinguishable to the left 
of Fig. 1. The oil is emulsified in the pre-settling 
tanks and is allowed to settle before it is passed to the 
Bramley plant. The emulsification is effected by 
water from the calorifier g, Fig. 2, which is heated 
from the boiler and is fed with cold water from the 
open-topped tank A, the tank also feeding the boiler. 
An overflow on the pre-settling tanks returns any 
surplus oil to the dirty-oil tank, tne overflow being 
arranged so that the operator can readily see, while 
pumping, when the oil has reached the required level. 
The pre-settling tanks have sludge cocks at their 
lowest points. The oil, after settlement, flows by 
gravity into a 10-gallon measuring tank ¢ provided with 
a draw-off cock and flexible hose through which it is 
fed into the Bramley plant in quantities of about 
six gallons at a time, the amount being determined by 
a float. The Bramley refining plant consists of the 
three vessels, j, k and l, having different functions. 
The vessel j is the mixing chamber, the oil being mixed 
in it with about 4 lb. of a refining powder, consisting 
largely of fuller’s earth, this powder absorbing such 
impurities as carbon, ete. The mixing is mechanical, 
a rotating paddle being operated by hand. 

The mixing chamber is that seen in the foreground, 
to the right of Fig. 1. The door near the handwheel 
spindle gland at the top closes the opening through 
which the oil and powder are inserted. The actual 
mixing takes place in an inner chamber of the vessel, 
and hot vapours from the next vessel k, Fig. 2, are 








led to the space surrounding the inner 
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This area of the mixing vessel is lagged, as will be 
clear from Fig. 1, the object being to retain the heat 
of the vapours as they enter so as to pre-heat the oil 


in the mixing chamber. The vapours which may 
contain petrol or other volatile constituents and 
water, are ultimately condensed in the lower part 
of the mixing vessel which, it will be seen, is not 
lagged. Any non-condensible vapours escape to the 


atmosphere through a vent pipe, while the condensate 
accumulates at the bottom of the vessel and 
drawn off at intervals. The vessel 4 the heating 
chamber, into the upper part of which the contents of 
the mixing vessel are forced by compressed air. The 
pipe through which this discharge takes place can be 
identified in Fig. 2 by the expansion chamber, or 
separator, m, inserted in it, the pipe between this 
separator and the heating chamber not only forming 
the passage for the oil blown out of the mixing vessel 
but also admitting the hot vapours to the mixing vessel 
The expansion chamber can be recognised in Fig. | 
by its conical top in the upper right-hand corner of the 
illustration. The vessel & is divided transversely, its 
upper part being a heating chamber in which the oil 
is raised to a temperature of about 400 deg. F. Steam 
is then introduced to ensure complete admixture of the 
oil and purifying compound, the steam also driving 
off the heavy end products which are condensed in the 
expansion chamber and disposed of 

The lower part of vessel & is the presure chamber and 
contains a filter. The oil in the heating chamber 
gravitates, when purification is finished, through a 
control valve in the partition between the two chambers. 
The control valve is then closed and compressed air is 
admitted to force the oil through the filter, thence 
through the pipe n to the air-blowing vessel 0. The 
third vessel 7 in Fig. 2 is that in which a final refining 
of the oil is given by a steaming process as described 
in the previous article on the Bramley system, but it 
will be evident that it can be by-passed and in normal 
working this is done, the oil from vessel & being 
delivered directly to the vessel o. A central pipe 
entering at the top of this vessel and having a rose at 
the bottom admits ‘compressed air to the oil for the 
purpose of clearing it and removing the disagreeable 
odour resulting from distillation. The oil is then run 
by gravity from this vessel to the tank p, which is 
divided into two compartments to hold the different 
oils, which are not mixed as they pass through the 
Bramley plant. 

The tank q is that for receiving oil which does not 
pass through the Bramley plant. This is purified oil 
from the gearboxes and back axles of motor vehicles. 
The used gear oil is collected in a storage tank r, | 
Fig. 2, the oil being first passed through a filter «| 
for removing coarse impurities. This tank is heated | 
by a radiator, since it is not desirable to bring the 
gear oil into contact with water. The heated oil is 
delivered to a standard Streamline filter ¢, by an 
electrically-driven gear pump uw. After passing the 
filter the oil is discharged to the collecting tank q; 
it does not pass through the air-blowing vessel. As 
indicated in Fig. 2, a compressed air supply is led to 
the filter for putting the oil under pressure. The main 
compressed air supply to all the elements of the Bramley 
plant passes through a separator v to eliminate moisture. 
The capacity of the gear oil filter is approximately 
80 gallons of purified oil per week. The various cocks 
and for unit from another, for 
control and drainage purposes, et are indicated in 
Fig. 2 by a conventional symbol. Their specific fun 
tions can be readily recognised in conjunction with the 
lay-out of the pipe system 
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DOMESTIC-FUEL EFFICIENCY MEMORANDA.-——The Minis 
try of Fuel and Power have issued a number of memor- 
anda relating to economy in the use of fuels in domestic 
appliances and in central-heating and hot-water plants. | 
Attention is drawn to such matters as the importance of | 
cleanliness and correct maintenance ; methods of making 
briquettes from coal slack and coke dust ; the insulation 
or lagging of hot-water tanks and pipes; and the pro- 
tection of cold-water pipes and tanks in frosty weather. 
Copies of the memoranda may be obtained on application | 
to the Ministry, at Dean Stanley-street, London, S.W.1. | 
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21st 
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INSTITUTION OF CHEMICAL ENGINEERS.—-The 
annual corporate meeting of the Institution of Chemical 
Engineers will be held at the Connaught Rooms, Great | 
Queen-street, Kingsway, London, W.C.2, at 11 a.m., on 
Friday, April 2. The report of the Council and the 
balance sheet for 1942 will be presented, and honorary 
officers and members of the Council elected, after which 
the Osborne Reynolds, Moulton, Junior Moulton and | 
William Macnab Medals will presented, and the 
President, Mr. C. 8. Garland, will deliver his address on 

The Chemical Engineer Reconstruction.” The 


be 


meeting will be followed at 1 p.m. by a luncheon, during 
which Mr. Oliver Lyttelton, D.S.O., M.C., 
of Production, will speak. 


M.P., Minister 
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FELLOWS GEAR FINISHING 
MACHINES. 


WHILE the various methods of machining the teeth 
of gear wheels are generally satisfactory there are some 
applications for which an even smoother contact surface 
is desired than these methods will produce. One 
reason at least for aiming at a higher degree of finish 
for the teeth is the reduction of noise when the gears 
are running, and one or other of the operations of 
burnishing, lapping, grinding or shaving are employed 
to secure that finish. What may be termed an example 
of this last method is the gear finishing machine manu- 
factured by Messrs. The Fellows Gear Shaper Company, 
Springfield, Vermont, U.S.A., and distributed in this 
country by Messrs. Alfred Herbert, Limited, Coventry. 
The manufacturing firm have recently introduced two 
new gear-finishing machines, designated No. 12 and 
No. 24, these figures denoting the diameter, in inches, 
of the pitch circle of the maximum size of gear wheel 
that can be handled. A machine for 18 in. work has 
been available for some time. 

A photograph of a No. 24 Fellows gear finishing 
machine is reproduced on this page, byt before giving 
a brief description of its construction it advis- 
able to point out that there are radical differences 
between the Fellows gear shaping machine and the 
gear finishing machine. It will be recalled that in the 
gear shaping machine the cutter is virtually a hardened 
pinion with correctly-relieved teeth, and this cutter 
is reciprocated across the face of the blank, while 
this and the cutter are positively rotated together. 
The axis of the cutter and that of the work are 
parallel. In the gear finishing machine, on the other 
hand, these axes are not parallel, but are inclined 
relatively to one another, planes at right angles to each 
axis intersecting on the line of centres between work 
and cutter. The nature of this inclination is perhaps 
best understood by a reference to the illustration. In 
this, the gear wheel being finished can be identified by 
the fact that it is mounted on centres between what may 
be described as a pair of tailstocks, and its axis is hori- 
zonal. The circular cutter may be just distinguished, 
by a segment of its top, behind the work with which 
it meshes. The cutter carried in a circular trun- 
nion so that its axis can be inclined relatively to that 
of the work as required. The amount of inclination 
for the work shown in the figure can be approximately 
estimated by the angle at which the pair of rod-like 
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18 








the 
Incidentally, these projections are perforated tubes 


| projections above and below cutter are lying 
supplying the cutting lubricant In the gear finishing 
machine, the work is rotated by the driving action of 
the cutter and is mounted either on an arbor or directly 
between “ live” centres, as shown. 

Since the cutter traverses, it might at first lx 
assumed that it must do so in the direction of its axis 
This, however, is not the case, the whole cutter 
assembly, including the trunnion and the head in whic! 
it is mounted, moving on a slide in a direction paralk 
to the axis of the work A little reflection will show 
that this arrangement necessitates the teeth of the « 
ter being helical when a spur gear is to be finished and 
the helix angle must then be the same as the inclinatior 
between the two axes. Conversely, when a helical 
gear is being finished, the cutter must have spur-type 
teeth. As mentioned above, the cutter al on the 
Fellows gear finishing machine differs considerably 
from the conventional type of Fellows gear shape! 
cutter. The gear finishing cutter is similar to a har 
dened and ground gear which may have either helica 
or spur teeth according to the type of gear to be finishe: 
The faces of the cutter teeth are serrated along thei: 
length to provide numerous cutting edges. The cutter 
is rotated by a 3-h.p. four-speed motor with a drum 
controller. The speed varied according to the 
material being cut and the diameter of the cutter ir 
order to obtain suitable surface speeds. Since the 
cutter meshes with the gear being finished, the speed 
of the contacting pitch cylinders of the cutter and of 
the work is the same. 

The actual finishing action is not easy to understand 
| at first sight; neither is the reason for the adoption of 
the crossed-axes principle. Consider a conventional pai: 
of worm gears in mesh and having the shafts at right 
angles to one another. When the worm rotates, th« 
sliding of the worm teeth across the worm wheel: is 
obvious. Worm gears need not, however, have their 
shafts at right angles, so now assume that the angk 
between the shafts gradually becomes smaller. As th« 
|} angle is reduced the sliding action diminishes until, in 
the limiting case when the shafts are in line, the gears 
correspond to a pair of spur gears in mesh, when no 
sliding action occurs along the tooth. In the Fellows 
gear-finishing machine an analogous action takes pla 
but the ““worm”’ has many starts and becomes th 
helical cutter and the work replaces the worm whec! 
The shaft angle is small but, so long as there is an ang 
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between the shafts, there must be some sliding to cause 
the cutting action. 

lf the amount of metal to be removed from the wheel 
teeth were always a constant amount, no other motion 
f the cutter would be required ; but the amount to be 
removed may vary, and is also generally better removed 
in more than one operation. The cutter is, therefore, 
fed towards the wheel as required, but this feed is not 
ontinuous, as it is in the majority of machine tools. 
Briefly, the operating sequence is as follows. When 
the machine is first set up, the cutter is advanced 
so that it is in contact with the work without backlash 
being present between the teeth of cutter and work. 
This advance is effected by the movement of the 
whole cutter head on a slide at right angles to the 
work axis. The machine is then started up and the 
cutter commences to rotate and at the same time to 
traverse in a direction parallel to the axis of the work. 


The amount of cutter traverse is the width of the | 


gear being finished plus 3 in. When the cutter has 
reached the end of its stroke, its rotation is stopped 
for a period of about 5 seconds, during which pause the 
head is advanced again towards the work by a minute 
amount. The cutter then recommences to rotate, but 
in the opposite direction, and continues to do so while 
the return stroke is being made. This reversal ensures 
that both faces of each tooth are finished in exactly 
the same way. The sequence is then repeated and 
continues normally for four passes, that is for two com- 
plete cycles of the cutter, after which the cutter is with- 
lrawn from the work and the machine stops auto- 
matically. The cut is light and the swarf differs 
markedly from that of most machining operations, 
being in the form of hair-like shavings. 

It will be noted that the manufacturing company 
has retained the circular cutter used in their gear- 


shaping machines. The circular cutter has the advan- | 


tage that the ratio between cutter and work can be 
designed to suit any particular conditions of tooth 
profile. The first setting movement of the cutter head 
is effected by rotation of a shaft by hand, precise 
uljustment being obtained by means of a micrometer 
lial. The automatic periodical ‘ feeding-in ” 
ment is effected by a cam device actuated by a }-h.p. 
motor. This motor does not function when the cutter is 
reciprocating. Thé feed of the cutter slide is effected by 
a separate }-h.p. motor, the final transmission being 
through rack and pinion gear. The cutter-rotating 


motor, with its drum controller for speed regulation, is 
situated on top of the head under the cover distin- 
guished in the illustration by the ventilating louvre on 
the right-hand side. 


The other two motors are housed 


move- | 


ENGINEERING. 


SAWDUST. 





elsewhere in the head. A small motor in the base drives 
the cutting-lubricant pump. The electrical control 
gear is housed mainly in the base and all the doors 
enclosing it are provided with automatic circuit 
disconnecting devices to protect both operator and 
machine. The whole of the motions are electrically 
controlled, mechanical control being applied only to 
the pick-off gears by which the depth of “ feeding in ” 
is determined. It will be seen from the illustration that 
the controls are actuated by push-buttons and pilot 
lights indicate various conditions. The numerous push- 
buttons visible in the illustration are accounted for by 
the fact that, in addition to the running equipment, 
buttons are provided for various setting-up operations, 
such as reciprocation of the cutter when it is not rotating 
in order to set the trip gear for determining its stroke, 
and for running the ** feeding-in ’ motor rapidly to set 
the correct depth of cut. ' 

The machine is massively and rigidly constructed, 
as complete gbsence of vibration is obviously highly 
important in”a finishing operation. The cutter housing 
is firmly clamped when the desired inclination has been 
determined and the tool itself can be rapidly and easily 
| inserted’or removed. The 24-in. Fellows gear-finishing 
| machine illustrated is the largest at present manu- 
factured. It will accommodate gear wheels having 
maximum pitch circle diameter of 24 in. and of 4 
diametral pitch. The maximum cutter diameter is 
10$ in. over the teeth and the maximum face width 
is 5 in. The maximum length ot stroke is 6 in., and 
the maximum helix angle is 45 deg. The No. 12 
machine mentioned earlier is generally similar to the 
No. 24 machine, but is smaller and more compact, 
and differs in some details. Gearwheels up to a 
maximum of 12 in. in diameter of pitch circle can be 
finished on it, with a diametral pitch of 6. The 
maximum outside diameter of the cutter is 7} in, 
the maximum face width is 3 in., the maximum stroke 
is 34 in., and the maximum helix angle is 45 deg. 





THE BURNING OF SAWDUST. 


On page 446 of the previous volume of ENGINEERING 
we were enabled, through the courtesy of the Forest 
Products Research Laboratory, Princes Risborough, 
Aylesbury, Bucks., to give a brief summary of Leaflet 
No. 25, issued by the Laboratory and entitled Uses for 
Sawdust and Shavings. This leaflet indicated the ways 
in which this material, often regarded as mere waste, 
can be economically utilised. Many of the applications, 
however, were concerned with dry sawdust, such as is 


produced from woodworking machines, or with specific | 


grades of sawdust. Recently, another brochure, Leaflet 
No. 26,* entitled Furnaces and Stoves for Burning Saw- 
| dust. has been issued by the Laboratory. 
with methods of disposing of the large quantities of 
|sawdust produced under present conditions, which 
involve the conversion of home-grown timber, mostly 
before seasoning. This sawdust, since it is usually in a 
fairly moist state, contains bark and other debris, and 
is generally derived from a mixture of species of tree, 
is not suitable for most of the purposes for which clean 
dry sawdust is required, as explained in the previous 
leaflet. The only practical use for it is, therefore, 
as a fuel, though it is an intractable one. Leaflet 
No. 26 describes a number of appliances in which, in 
spite of its drawbacks, this type of sawdust can be 
used effectively for heating and power purposes. The 
subject is reviewed in the leaflet from a thoroughly 
practical angle and those interested can obtain a copy 
gratis from the Laboratory at the address stated above. 
We give below, however, an indication of its contents. 
After a short, but lucid, survey of the inherent dis- 
abilities of damp sawdust as fuel, the leaflet describes 
and illustrates furnaces for burning it under boilers, 
the first of which is a form of the more or less well- 
|known Dutch oven furnace. This is followed by 
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* Crown Copyright reserved. 


This deals | 





a description of a new type of furnace developed at 
the Laboratory. Its general design is indicated in 
Figs. 1 and 2, on this page. A combined sawdust 
hopper and furnace a, with a grate 6, an ashpit c, 
air inlet dampers d and outlet flue to boiler e, is 
fitted with a refractory bridge f. The bridge divides 
and diverts the sawdust, which descends by gravity 
|from the hopper, into two sloping fuel beds, one at 
leach side of the furnace united by a relatively thin 
| layer at the centre of the grate. The main air flow is 
| through the grate, but a smal] amount of secondary air 
|is admitted above it, into the space below the bridge. 
|Combustion takes place on the grate and upwards 
|to the sides of the bridge, in which areas evapora- 
|tion of moisture is completed and some distillation 
also occurs, the wet fuel in the hopper having been partly 
dried by convected heat from the bridge. The hopper is 
covered in by a plate on the top. Complete combustion 
of green sawdust can be obtained with a correctly- 
adjusted air supply and a steady rate of burning can be 
| maintained with the minimum of attention. 

| It will be-appreciated that, since Figs. 1 and 2 are 
| diagrammatic only and no dimensions are given, further 
| information will be necessary before a reliable furnace 
jean be built; this information must be obtained 
|from the Laboratory. The proportions and precise 
| position 4of the bridge, for instance, may vary with 
the class of fuel, particularly if other comminuted 
material than sawdust, such as flax shives, is to be 
burnt. Generally, it is understood that the best 
method of construction of the bridge consists of 
suspending a firebrick mass of suitable form from a 
light girder or angle iron. A sheet metal cover is then 
fitted over the brick with a contour appropriate to the 
particular class of fuel to be burnt. 

The next furnace described in the leaflet embodies a 
much older principle, namely, that of the step-grate. 
The particular form illustrated in Fig. 3 appears to be 
very popular in the United States and Canada in which 
countries large quantities of sawdust are burnt for 
domestic heating and cooking. The illustration repro- 
duced was originally taken from an officially-issued 
Canadian publication.* The sawdust is contained in 
the hopper a which has a steeply-sloping bottom lead- 
ing to the step grate b. The sawdust gravitates as it 
burns down the step grate to the horizontal grate 
situated over an ash pit. The primary air for com- 
bustion is admitted at d behind the step grate and the 
secondary air through the port e in the wall of the 
firebrick-lined combustion chamber in front of the 
grate. Over the outlet from the chamber is situated 
either a simple water-heater as shown, or a cooking- 
oven. The waste gases are led away through a chimney 
or flue. The apparatus fired by the grate must have an 
integral combustion chamber in which combustion is 
completed. 

The next section of the leaflet deals with several 
forms of stove, for the most part constructed of dis- 
carded oil drums. In two of the forms, the green saw- 
| dust is packed into the drum and the mass is provided 
with suitable passages for the necessary air. In one of 
these stoves, apparently due to a native Burmese 
| forest ranger, the charge in a 5-gallon oil drum will burn 
for about six hours without further attention. The 
stove may be used for heating buildings by passing the 
chimney through them or, alternatively, can be used 
with a water heater. Directions are given for making 
modifications of the Burmese stove, one of these having 
a 10-gallon oil drum with a packed charge inside a 
40-gallon drum, the waste gases passing into the outer 
drum, which provides a larger radiating surface. In 
|two other modifications continuous operation by using 
loose sawdust is possible. Directions are given for 
| converting stoves of the Army type to burn sawdust. 
In spite of the variety of means available for utilis- 
ing sawdust for heating purposes or for power genera- 
tion it is not always possible to do either and the 
leaflet therefore concludes with a drawing of, and some 
| notes on, an incinerator for destroying the sawdust, the 
only possible advantage of this method of disposal, 
apart from getting rid of the stuff, is that, as is well 
| known, the small amount of potash contained in the 
| ashes may have some value as a fertiliser. It should 
| be understood that the leaflet does not cover mechanic- 
ally-operated furnaces for burning sawdust and other 
| wood refuse. Its object is rather to describe simple 
| methods of utilising sawdust and other saw mill refuse 
under conditions which may not be permanent. 











THE ALBERT MEDAL.—The Council of the Royal 
Society of Arts are considering the award of the Albert 
Medal of the Society, for 1943, and their decision will be 
announced in May. The Medal is awarded for distin- 
guished merit in promoting arts, manufactures and 
commerce. 





* J. H. Jenkins and F. W. Guernsey, “‘ The Utilisation 
of Sawmill Waste and Sawdust for Fuel,” Forest Service 
Circular of Canada, No. 48 (1937). Canada : Department 
of Mines and Resources. 
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INSTITUTION OF NAVAL 
ARCHITECTS. 


THE annual general meeting of the Institution of 
Naval Architects will be held in the lecture hall of 
the Royal Society of Arts, John Adam-street, Adelphi, 
London, W.C.2, on the afternoon of Thursday, April 15. 
The proceedings will begin at 2.30 p.m. when the annual 
report of the Council will be put before the meeting, 
after which the election of the President and officers 
and of new members will take place. On the con- 
clusion of the formal business, at 3 p.m., Dr. G. D. 
Bengough, M.A., F.R.S., and Mr. V. G. Shepheard, 
R.C.N.C., will present a paper on “ Fouling and 
Corrosion of Ships,” and following this, at 4.15 p.m., 
Mr. R. W. L. Gawn, R.C.N.C., will submit a paper 
entitled “Steering Experiments, Part I.” In addi- 
tion to these two contributions, eight papers have 
been selected for publication in the Transactions 
of the Institution for 1943. A list of these papers, 
upon which written comments are invited, is given 
below: “ On Resistance of Hulls of Varying Beam,” 
by Mr. A. Emerson, B.Se.; ‘‘ Marine Propeller-Blade 
Deflection,” by Mr. J. F. C. Conn, B.Se.; “ Propeller- 
Blade Variation,” by Dr. J. Lockwood Taylor; “ The 
Coefficient of Propulsive Efficiency,” by Mr. K. C. 
Barnaby, B.Sc. ; “ Stability Coefficients,” by Mr. N. H. 
Burgess ; “‘ Deflections of Girders and Ships’ Structures 

-A Note on Temperature Effects,” by Mr. O. Hurst ; 
‘* Fishing-Vessel Design,” by Mr. A. R. Taylor; and 
“A New Method of Approximate Quadrature,” by 
Mr. W. J. C. Sparks, B.A. Applications for advance 
copies of these papers should be made to the Secretary 
of the Institution, 10, Upper Belgrave-street, London, 
5.W.1, who will forward them, as soon as they are 
ready for issue, to those desiring to take part in the 
written discussion. 





Scrip LEATHER.—-The Control of Scrap Leather (No. 1) 


Order (S.R. & O., 1943, No. 337-8) makes the acquisition 
and use of scrap leather subject to licence and fixes a 
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| BRITISH STANDARD 
| SPECIFICATIONS. 


Tue following specifications of engineering interest 
; have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Insulated Cleat Wire.—Last year a war-emergency 
specification B.S. No. 1063-1942, for wiring on cleats, 
was published as one of a series of specifications dealing 
with electrical installations. In that specification it 
was prescribed that the wires be either rubber-insulated 
or protected bare wire, but, when it was drafted it was 
appreciated that there were difficulties in either of 
these alternatives; rubber would probably not be 
available for this application and the use of bare 
wire involved the danger of shock or, alternatively, 
the provision of external protection. To meet this 
position a new war-emergency specification, B.S. No. 
1096-1943, has been published covering a type of cable 
which has been evolved for erection on insulated cleats 
inside buildings. The covering of the cable is intended 
to provide a degree of mechanical protection and also 
to ensure reasonable protection from shock under all 
normal conditions of atmospheric humidity inside 
buildings. The new specification provides that the 
conductor shall be covered with black varnished 
cambric tape and yellow varnished adhesive calico tape. 
The taped core is then covered with a cotton braid 
impregnated with red or black wax. It is further 
specified that each coil of wire shall have attached to it 
|a distinctive label indicating that the cable is not in 
any circumstances to be treated as fully-insulated 
cable and must be installed only in accordance with 
B.S. No. 1063—as amended by slip, reference No. 
P.D. 62. [Price of B.S. No. 1096-1943, 6d., postage 
included. | 





Metric Screw Threads.—The need having arisen in 
certain Government departments for some guidance 
regarding the standard thread form and tolerances for 
metric screw threads in connection with essential work, 
the British Standards Institution has prepared and 
issued war-emergency B.S. No. 1095-1943, covering 
metric screw threads. The purpose of the publication 
is to provide manufacturers and others who have to use 
metric or Systéme International (S.I.) screw threads 
with information regarding the standard form of this 
thread and the standard series in use on the Continent. 
Recommendations are also made concerning suitable 
limits and tolerances for metric threads and limit 
gauges for controlling their sizes. The Institution, 
however, strongly recommends that no departure be 


threads in favour of metric threads. The latter, it is 
emphasised, should be employed only when called for 
on established designs and where interchangeability 
with existing parts is imperative. If interchange- 
ability with existing threads is not absolutely necessary, 
it is strongly recommended—particularly where large- 
scale manufacture is concerned—that metric threads 
shown in foreign designs should be translated into 
corresponding Whitworth or B.A. threads. The new 
specification, it is pointed out, does not supersede 
B.S. Nos. 45 and 2 E. 9 for sparking-plug threads 
[Price 2s. postage included. } 
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PERSONAL. 


Mr. V. A. M. RopertTson, M.C., M.Inst.c.} 
M.I.Mech.E., Engineer-in-Chief to the London Passeny; 
Transport Board, has been appointed chairman of « nv 
Panel of Public-Service Vehicle Operators, set up 
advise the Ministry of War Transport on the operat 
of producer-gas vehicles. 

Mr. A. H. SHERRY, managing director of Messr- 
Sherry, Limited, has been elected a director of Me. 
Airscrew Company, Limited, and of its subsidiary co 
panies. 

Mr. R. V. FARNHAM, M.I.Mech.E., now holds 
position of general manager of Messrs. Bristol Pneumu 
Tools, Limited, Bristol. 

The Minister of Aircraft Production has appointed 
Mr. K. A. LAYTON-BENNETT Authorised Controller of 
Messrs, Short Brothers (Rochester and Bedford), Limit«: 

Mr. C. L. Bott, M.Sc. (Eng.), A.M.I.Mech.E., has been 
appointed Head of the Department of Technology ani 
Science at the Technical College, Wakefield. 

Sir Maurice E. Denny, Bart., C.B.E., honerary vic« 
president of the British Corporation Register of Shipping 
and Aircraft, has been elected honorary President 
recognition of his services as chairman of the Technica! 
Committee from 1925 until 1940. 

Mr. D. A. RussELL, M.I.Mech.E., has relinquished |i- 
position with the London Electric Wire Company anid 
Smiths, Limited, to become chairman and managing 
director of the Bayham Tool and Engineering Company 

THe WELLMAN SMITH OWEN ENGINEERING CORPOR\ 
TION, LIMITED, announce that Sirk WALTER BENTON 
Jones, Bart., Mr. A. C. MacpIaRMiIp, Mr. J. E. James 
and Mr. G. 8. McLay have joined the board of directors 
of the Company. 

Mr. H. C. Morris, B.Sc., A.I.Mech.E., has been ap 
pointed lecturer in aeronautical engineering at Lough 
borough College, Leicestershire. 

LORD MESTON OF AGRA AND Duwnorrtar, K.C.S.I1., has 
resigned the chairmanship of the Calcutta Electric Supply 
Corporation, Limited, owing to ill-health, but retains hi- 
seat on the board. He has been succeeded by Sim James 
DONALD, C.S.1., C.1.E., the deputy-chairman. 

Mr. A. C. Bossom, F.R.I.B.A., M.P., has been ap 
pointed to act as the representative of the Royal Society 
of Arts on the Board of Architectural Education of the 
Royal Institute of British Architects, for the year 1943-44 

The Minister of Supply has appOinted Mr. Ratru 
WILKINS to be Director of Supplies (Special) in the 
Department of the Director-General of Equipment and 
Stores. This Directorate will be responsible for the 
production and reconditioning of kegs, drums and steel 
barrely. Mr. Harotp N. BuTrier, formerly Deputy 
Controller of Molasses, has been appointed Deputy 
Director of Supplies (Special). 

Mr. S. S. HAMMERSLEY, M.P., chairman, Mr. T. ¢ 
GuTarrie, and Mr. Ropert Orricer, have resigned from 
the board of Messrs. David Brown (Hudd.), Limited. 


in 





INSTITUTION OF AUTOMOBILE ENGINEERS.—The session 
of London general meetings of the Institution of Auto 
mobile Engineers is to open on Tuesday, April 13, when 
Mr. J. B. Osler will read a paper on “* Repairs and th 
Repair Department.” Further meetings will take place 
as follows :—Tuesday, May 4, paper by Mr. Edward 
Turner, on “ Post-War _ Motor-Cycle Development.’ 
Tuesday, June 1, paper by Mr. S. J. Wright, on “ The 
Versatility of the Modern Tractor.” Tuesday, July 6, 
informal discussion on “ Is It in the Best Interests of the 
British Motor Industry that its Individuality of Design 
be Retained as a Characteristic, or is its Overseas Market 
Likely to be Increased and the Home Market Improved 
by Following American Trends in Design ? ” to be opened 
by Mr. Cecil Kimber. Tuesday, September 7, paper on 
“ Steering,” by Mr. H. M. Charles. All the above meet 
ings will take place at the Royal Society of Arts, John 
Adam-street, Adelphi, London, W.C.2, at 6.15 p.m. 


SUBMARINE ARTIFICERS FOR THE ROYAL NAVY. 
The Admiralty announces that volunteers are required 
for entry as engine-room artificers and electrical artificer- 
in the submarine branch of the Royal Navy. They will 
be selected from fitters, engine erectors, maintenance 
engineers, etc., of a high standard, who, in addition to 
at least three years’ experience at their trade, have 
either studied at a technical school for not less than 
18 months, or have had not less than two years’ experience 
in the operating and/or erecting of large Diesel engines 
The age limits are from 21 to 30. Candidates will be 
required to pass a special medical examination, but wil! 
not be expected to have perfect vision and may be 
allowed to wear glasses on duty. Men in reserved occu 
pations, or under deferment, may apply. Application 
should be made to the nearest Combined Recruiting 
Centre, the address of which may be obtained from any 
Ministry of Labour Employment Exchange. 




















MARCH 26, 1943. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


problem in the 
review by the 


The Welsh Coal Trade.—The absentee 

~outh Wales coalfield was again under 
nevional Coal Board during the past week. It was 
pointed out that the warnings issued by representatives 
of the Ministry to absentee miners were having good 
effect and that, during February, as a result of follow-up 
wtion in 230 cases, four weeks after the issue of warn- 
w letters, there had been improvement in 202 cases. 
February figures for the coalfield showed a slight im- 
provement particularly among the younger men, due 
probably to the Ministry’s concentration upon them. 
its in the area have been given provisional fuel targets. 
Production Committees report weekly on progress 
nade and a careful watch is being kept on outputs. 
Where this is low special reports are called for. The 
demand remained brisk in both home and foreign sections 
of the steam-coal market during the week. New Busi- 
ness, however, remained quiet due to the difficulties facing 
operators in securing colliery stems. As a rule producers 
held sufficient orders to ensure the steady lifting of almost 
the whole of their potential outputs for some months to 
come and, as a result, ordinary business was difficult to 
conelude. Export business was also held severely in 
check and shippers had only low grades of coal to offer. 
The best large descriptions were not easy to secure for 
early delivery and recent figures were upheld. Sized 
kinds were difficult to stem for some months to come 
und the tone was firm, while strong conditions ruled for 
the bituminous smalls which were very scarce and well 
sold forward. Best dry steam smalls were active but 
inferiors were plentiful and dull. 


Pit 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

lron and Steel.-Two matters of current interest are 
the possibility of a general rise in iron and steel prices, 
und the registration of engineers. In regard to the latter, 
it is impossible to say how many men of this type in 
Sheffield and district will be affected. One estimate 
puts the number of those in the first category—that is to 
say, technicians on the staffs of firms—-at approximately 
100, and in the second category—-those carrying out 
certain specified work in works and factories, having 
served an apprenticeship in one or more specialised 
classifications——at about 500. So far as is known to 
engineering employers, this decision has been taken 
without consultation with local industry. The extent 
to which withdrawals or transfers will cause dislocation 
remains to be seen. Respecting iron and steel prices, 
no official intimation of an advance, all-round or other- 
wise, has been given, although in the opinion of many 
producers a general increase could be readily justified 
from the standpoint of higher production costs. The 
specialised and general engineering trades would be 
affected, as well as virtually all other categories of con- 


sumers. The steelmaking sections are operating at full 
capacity, deliveries of raw materials being equal to 
increased requirements. The consumption of billets, 


bars, blooms, and slabs continues at a high rate, but 
there is no report of a hold-up from any of the inter- 
mediate sections. The demand for steel plates is growing, 
and is likely to increase still further as more overtime 
working becomes possible at the shipyards. There is 
iso @ substantial supplementary demand from tank and 
boiler makers, while the requirements of locomotive and 
wagon builders are increasing. Re-rollers are very busy. 
Makers of special high-grade alloy steels are heavily 
committed; the production at crucible and electric 
furnaces is very heavy, but essential needs are being met. 
Further supplies could be absorbed for purposes not 
ranking among the priorities. The supply of machine 
tools has been assisted by further offers of reconditioned 
grinding, boring, slotting and shaping machines. A 
steady demand is reported for files, saws and hand-tools. 

South Yorkshire Coal Trade.—Despite the continued 
diversion of hard coal to relieve the pressure on the 
industrial side, depots are receiving sufficient supplies 
to cover the reduced domestic demand, and business in 
house coal is proceeding smoothly. Merchants anticipate 
little difficulty in the immediate future, either as regards 
coal or substitute-fuels for stocking purposes. Priority 
consumption of best hards and washed steams leaves a 
very small margin for open market transactions, so that 
little export business could be entertained, even if 
shipping were available. Smalls are being sold readily, 
and steady deliveries are being made of both gas and 
furnace coke. 





INSTITUTE OF TRANSPORT.—The speaker at a luncheon, 
arranged by the Institute of Transport for April 6, will 
be Mr. H. G. Strauss, M.P., Parliamentary Secretary to 
the Ministry of Town and Country Planning. The 
luncheon will take place at the Connaught Rooms, Great 
(Jueen-street, London, W.C.2, at 12.45 for 1.15 p.m. 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 


Scottish Steel Trade.—-Producers of plates experience 
some difficulty in meeting the demands made upon 
them. Only moderate success has attended the efforts 
at simplification, and the large numbers of different 
widths and lengths still being produced are giving plate- 
makers trouble. It is hoped, however, that effective 
remedies for the situation will be found shortly and 
production will then further increase. Supplies of good 
heavy steel scrap are not too satisfactory, but it is 
expected that larger collections will be made during the 
summer. At present, lighter and bulkier materials are 
being used. The ouput of ship plates for this month 
will constitute a new record, but the larger output is 
readily absorbed. Government and priority orders are 
keeping sheetmakers working at full capacity. There is 
a heavy demand for black sheets of all gauges, but the 
thinner gauges are most needed. There is no reduction 
in the demand for tubes, high-pressure tubes and water 
tubes of large diameter being extensively required. 
Prices are unaltered and are as follows :—Boiler plates, 
171. 128. 6d. per ton; ship plates, 161. 3s. per ton; 
sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 21/. 15s. per ton; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—There is no new feature in the 
malleable-iron trade to be reported. Raw materials are 
adequate and the current prices are as follows :—Crown 
bars, 151. 128. 6d. per ton; No. 3 bars, 131. 128. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel 
bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Hematite, basic iron and 
foundry iron are in heavy demand and supplies of raw 
materials are satisfactory. Market quotations are as 
follows :—Hematite, 61. 18s. 6d. per ton; basic iron, 
6l. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 6l. 5s. 6d. per ton; and No. 3, 
61. 3s. per ton, both on trucks at the makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Efforts to augment the large output 
of iron and steel continue to be made. To cope with 
the essential requirements of priority buyers the make 
has still to be supplemented, to some extent, by supplies 
of imported material. Native raw commodities are 
plentiful and are passing into use in unprecedentedly 
large quantities. The extensive use of local and other 
home ore is responsible for the bulk of the pig iron pro- 
duced which is high in phosphorus, but imports of high- 
grade overseas ores are expected soon to be on a suffi- 
ciently large scale to permit a substantial expansion in 
the limited production of hematite and all grades of low- 
phosphorus iron. Notwithstanding the endeavour of 
iron and steel producers to meet this month’s obliga- 
tions to consumers, the uncompleted contracts involve 
carrying over a heavy tonnage into the second quarterly 
delivery allocation period of this year. 

Cleveland Iron Trade.—Authorisation for the distri- 
bution of foundry pig iron is granted freely and con- 
sumers experience no difficulty in obtaining adequate 
supplies. The tonnage of Cleveland qualities available 
is still small, but satisfactory supplies are being received 
from other producing areas. 

Basic Iron.—Basic blast-furnaces continue to produce 
sufficient iron for the heavy requirements of the Tees-side 
steelworks and to enable occasional small additions to 
be made to reserves, but there is no tonnage to be spared 
for use at works in other areas. 


Hematite.—An early material increase in the limited 
make of hematite and other low-phosphorus iron is 
confidently expected as imports of high-grade ores 
become possible. In the meantime, however, great care 
in the allocation of supplies is necessary to make sure 
parcels reach those quarters in which they are required 
for essential purposes. 

Manufactured Iron and Steel.—Semi-finished iron is in 
satisfactory supply and finished iron is being produced 
on a large and increasing scale. The substantial output 
of steel semies is well maintained, but is not yet equal 
to the demand. By drawing from their emergency stocks 
and the fairly free use of substitutes, consumers are able 
to keep the re-rolling mills exceptionally active. Pro- 
ducers of heavy steel joists could undertake more work, 
but manufacturers of all other classes of finished steel 
have sufficient contracts in hand to tax their production 
capacity to the utmost. Special and alloy steels continue 
in strong request, as also do shipbuilding requisites and 
other plates and sheets. Light and medium sections, 
railway material and colliery requisites are also in brisk 





demand. 





NOTICES OF MEETINGS. 








Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, March 27, 2.30 p.m., the Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“* Mechanical Aids to War-Time Training,” by Mr. H. E. 
Dance. Yorkshire Graduates’ Section: Saturday, March 
27, 2.30 p.m., The Griffin Hotel, Boar-lane, Leeds. Joint 
Meeting with the North Midland Students’ Section of 
THE INSTITUTION OF ELECTRICAL ENGINEERS. Letture : 
“ The Development of Economic Thought,”’ by Mr. W. E. 
Allen. London Graduates’ Section: Saturday, March 27. 
3.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Lecture: ‘“ Military Mechanisation and the 
Royal Electrical and Mechanical Engineers,”’ by Brigadier 
C. M. Bostock. Scottish Graduates’ Section: Friday. 
April 2, 7.30 p.m., The Royal Technical College, Glasgow. 
Annual General Meeting. Lecture: “ Engineering 
Problems Relating to Timber Production in the United 
States,” by Mr. H. C. Bruckmann. North-Western 
Branch: Saturday, April 3, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. Joint Meeting with 
the Manufacture Group. Discussion on “ The Recon- 
ditioning of Blitzed Machine Tools.”’ 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
March 27, 2.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield, 1. “‘ The Spectrochemical Analysis 
of Segregates,”” by Dr. J. Convey. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
March 27, 2.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. “‘ Waste Heat Recovery, with 
Special Reference to Internal-Combustion Engines,”’ by 
Engineer Lieut.-Com. A. J. Elderton. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
March 27, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Discussion on “ Substitute Materials,”’ to 
be opened by Mr. G. E. Windeler. 

INSTITUTION OF PRODUCTION ENGINEERS.—Manchester 
Section: Saturday, March 27, 2.30 p.m., The University, 
Liverpool. Lecture: ‘“‘ Defects of Steel, Their Causes, 
Detection and Consequences,” by Mr. R. W. Bailey. 
Sheffield Section: Monday, March 29, 6.30 p.m., The 
Royal Victoria Hotel, Sheffield. Discussion on “‘ Pay- 
ments by Results.” 

INSTITUTION OF CIVIL ENGINEERS.— North-Western 
Association : Saturday, March 27, 2.30 p.m., The Engin- 
eers’ Club, Albert-square, Manchester. “‘ Tunnel Linings. 
with Special Reference to a New Form of Reinforced 
Concrete Lining,”’ by Mr. G. L. Groves. 

Roya Socrety oF ARTs.—Monday, March 29, 1.45 
p.m., Institution of Electrical Engineers, Savoy-place. 
Victoria-embankment, W.C.2. Cantor Lecture III. 
“The Modern Power House. (iii) The Mechanical 
Equipment of the Turbine House,”’ by Mr. F. Shakeshaft. 
Wednesday, March 31, 1.45 p.m. John Adam-street, 
Adelphi, W.C.2. “‘ The Chemical Attack upon Pests,” 
by Dr. R. E. Slade. India and Burma Section: Friday, 
April 2, 1.45 p.m. ‘“* Post-War Industry in India,”’ by 
Sir David Meek. 

SocrETY OF CHEMICAL INDUSTRY.—Chemical Engineer- 
ing Group: Wednesday, March 31, 2.30 p.m., The Lon- 
don School of Hygiene, Keppel-street, W.C.1. Joint 
Meeting with THE INSTITUTION OF CHEMICAL ENGI- 
NEERS. “‘ The Design of Drying Machines for Agri- 
cultural Products,’ by Dr. W. H. Cashmore. 

INSTITUTE OF FUEL.—Midland Section: Wednesday, 
March 31, 2.30 p.m., The James Watt Memorial Institute, 
Birmingham. Discussion on “‘ The Burning of Pitch 
Creosote Mixtures,” to be opened by Mr. H. M. Brack. 

INSTITUTE OF WELDING.—Wednesday, March 31, 
6 p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. ‘‘ A Development in Welded 
Fabrication for Merchant Shipbuilding,” by Messrs. 
R. B. Shepheard, R. Boardman and C. J. Jenson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—-Thursday, 
April 1, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. ‘‘ The Effect of the National 
Grid on the Operation and Maint e of S dary 
Power Stations,” by Mr. R. A. W. Connor. South Midland 
Centre: Thursday, April 1, 6 p.m., The Grand Hotel, 
Birmingham. ‘“ Telec ications of the Future,” by 
Dr. W. G. Radley. London Students’ Section: Monday, 
April 5, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “Modern British Tramways,” by Mr. B. J. 
Prigmore. 

INSTITUTION OF CHEMICAL ENGINEERS.—Friday, April 
2, The Connaught Rooms, Great Queen-street, W.C.2. 
11 a.m., Annual Corporate Meeting. 12 noon, Presi- 
dential Address on “* The Chemical Engineer in Recon- 
struction,”’ by Mr. C. 8S. Garland. 1 p.m., luncheon. 
JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, April 3, 2.30 p.m., The Manchester 
Geographical Society, 16, St. Mary’s Parsonage, Man- 











chester. Lecture: “* Modern Welding Practice.” 
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which appeared on page 212 of our 
Taylor, one of the authors of the paper 
on which it was based, points out that the 18 line drawings 
referred to in the second paragraph illustrate 11-kV lines, 


TRANSMISSION 
In connection with the article on this subject 
issue of March 


ind not low-tension lines, as was assumed in the article. 
We apologise for this misconception, but would say that 
us far as we have noticed, the voltage of the lines illustrated 
The scale of the figures is very small and 
details of construction cannot 





that high-tension lines are, by 
implication referred to 
paragraph, naturally, refers to low-tension lines, not to 
the 11-kV lines which the figures illustrate. 


Blacksmiths, plumbers, shipwrights 
of H.M.S. Renown were organised into service teams to 
rs, corvettes and other small craft at 
which the battle cruiser recently visited. 


repair facilities were not available, the Renown we- 
turned into a floating workshop to assist the smallet 
craft, which ranged from large destroyers to small mine 
sweepers. Besides dealing with minor troubles, welder 
repaired a split in the deck of one destroyer, which 
took them three days. Shipwrights put an entirely 
new side in the motor boat of another destroyer, and 
skilled engine-room artificers were lent to corvettes tv 
supervise and assist their own men to make good defect- 
Special boiler-cleaning parties were sent over from H.M.=. 
Renown: and fresh water was supplied after cleaning 
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ELECTRICITY TARIFF 
TYPES. 


ParERS on electricity tariffs recur frequently, 
almost annually, in the Proceedings of the Institution 
of Electrical Engineers and invariably provoke 
lively discussion. The subject would seem to be 
inexhaustible ; but thére are not really so many 
new things to be said about it as might be suggested 
by all this activity, which is often prompted by the 
need to find the best means of expressing established 
facts rather than by the desire to present new ones. 
This is inevitable in the engineering world. The 
principles involved in selling and buying things 
are necessarily not so familiar to engineers as the 
principles involved in making them; hence some 
uncertainty, some clash of opinions, some rather 
confused misconceptions among engineers, an un- 
fortunate lack of agreed guiding principles, the 
recurrent need for discussion, and the repeated 
search for clarity. Hence, too, the large number 
of tariff tvpes used for the sale of electricity. If 
engineers had a clearer grasp of the basic economic 
principles many of these types would go, for the 
basic principles can be met by a comparatively 
small number of different tariffs. 

It is certainly of value to anyone who has to give 
his mind to tariff-making to possess a clear con- 
ception of the governing principles. Without such 
a knowledge, it is far from easy to ascertain the 
precise cost of any article, be it a kilowatt-hour, a 
suit of clothes or a pound of butter, delivered at a 
given place at a given time, neither is it easy to ascer- 
tain the maximum price which the consumer is 
willing and able to pay for that article; yet the 


| person who fixes the price must know these two 


figures and keep the average price somewhere 
between them. Of the two, in the case of electricity, 
the value to the consumer is the more variable and 


| the harder to ascertain, as.it depends within wide 


limits on the use to which the supply is to be put. 


| Electricity used for ordinary domestic lighting has 


a high value, because it has become almost indis- 
pensable and there is no adequate alternative. The 
same is true of electricity used for wireless, the 


| installed load for which in this country may well 


be of the order of half a million kilowatts. Elec- 
tricity used for cooking and space heating has a 
lower value, as many alternatives are available ; 





re consumption taken for cooking and space heating. 
| 


= 





| if the cost is high, consumers wil] not use electricity 
| for such purposes, though they will still use it for 
| lighting. The value of an electricity supply to a 
large manufacturer, again, is fixed by the competing 
cost at which he can generate with private plant. 
Hence the amount of electricity sold for cooking 
and heating, and also for certain industrial purposes, 
is sensitive to price fluctuations ; a condition which 
economists express by saying ‘that the elasticity of 
demand for these purposes is high, while the elas- 
ticity of demand for the lighting and wireless is low. 

The aim of all well-framed tariffs is to take into 
consideration the value and elasticity of demand 
as well as the cost of electricity. This must be 
done if the cost of each unit is not to include a 
greater proportion of overheads than the consumer 
is able or willing to pay for the particular service to 
which he puts the electricity. If this is not done, 
certain classes of remunerative consumers -will be 
lost and the price to the remaining consumers will 
have to be increased. Block tariffs are one of the 
ways of meeting this requirement ; by this method, 
|a small annual consumption, such as is required 
for lighting or wireless, is loaded with a larger pro- 





| portion of overhead charges than any additional 


There are, as we have indicated, many other ways 
of achieving the same object and a useful summary 
of them is provided by Mr. D. J. Bolton in his 
latest book,* in which he shows that most of those 
in current use do so more or less, some neatly, but 
others only clumsily. If its 47 pages seem rather 
| slender measure for the price, the author may argue, 
| perhaps, that it should be judged by what he calls 
| the “*demand or value aspect,’ rather than the 
|“* supply or cost aspect.”” A study of the book, 
| however, should be a valuable aid towards clear 
| thinking on this subject and will certainly convince 


—|any reader, who is not convinced already, that 


tariff making is a highly technical matter, demand- 
| ing something more than mere business instinct. 
Many tariffs exist to-day, however, which have 
no surer foundation than commercial intuition. 
| They are the work of those who grope for the ideal, 
‘each in his individual way, without knowing how 
| to reach it; hence their great variety. There must 
| be hundreds of different block tariffs alone, apart 
| from the so-called variable block tariffs, step tariffs, 
multiple tariffs, load-rate tariffs, restricted hour 
tariffs, off-peak tariffs, and one-, two- and three- 
part tariffs. The charges may be partly based on 
| kilowatt, or kilovolt-ampere maximum demand, or 
on installed plant, or on number of points, or on 
floor space, or on rateable value, or on the number of 
rooms. Charges may vary with the purpose to 
which the electricity is put, or with the time of day, 
or with the season. The different ways in which, 
in this country, electricity bills may be made out is, 
indeed, prodigious. Many of the methods, of 
course, exist only in rate books, for they are too 
odd and unattractive ever to be embodied in an 
agreement ; but those in use are still too numerous. 
This great diversity of tariff types has definite 
drawbacks. It is confusing to consumers who move 
from one area to another and is liable to create 
suspicion. The effect of many of the tariffs, also, 
is to keep sales of electricity unnecessarily low and, 
therefore, its average price unnecessarily high. Even 
among the better types, however, such variety is 
undesirable, if only because it enhances the difficulty 
of making the best tariffs acceptable to the lay 
public. Those tariffs which meet economic princi- 
ples most adequately, which yield an average 
revenue nearest to production costs, and which are 
| fairest to every class of consumer, are liable to be 
somewhat complicated and puzzling. A more 
| obvious method of charging, though perhaps against 
| the consumer's interest, is often more acceptable ; 
hence psychological considerations often hamper the 
supply engineer in his efforts to frame the perfect 
tariff. These considerations would carry less weight 
if tariffs were more standardised, for. a consumer 
will usually accept a method of charging which he 
cannot quite understand if he knows that it has been 
devised by a committee of impartial experts and is 
adopted widely in other parts of the country. 








By D. J. Bolton, M.Sc... 





* Electricity Tariff Types. 
M.I1.E.E. London: Chapman 
[Price 5s, net.] 


and Hall, Limited, 








There is a definite case for standardisation, there- | 
fore ; but it should not be pressed too far. It is | 
not possible, or even desirable, to achieve uniformity 
in the cost of electricity when local conditions vary 
so greatly. The size of the supply authority, the | 
thermal efficiency of the generating plant, the local | 
cost of coal, the density and the distribution of the 
population, and the nature of the load, all vary 
greatly between areas, and all have a decisive 
influence on the cost of production of electricity and 
the cost of delivering it to the consumer’s premises, 
so that the average cost must vary from consumer 
to consumer. As mentioned above, it must depend 
largely on the use to which the electricity is put. 
If, however, for these reasons, the figures of cost 
cannot be standardised, the types and patterns to 
which tariffs are built could be, and a large number 
of the less desirable forms ought to be eliminated. 
Even with standardisation, a few different patterns 
would have to be retained, the best standard patterns 
for industrial tariffs being quite different from those 
best suited to the domestic consumer. Among the 
industrial loads, again, different standards ought to 
be adopted according to the size, and, possibly, in 
the light of other considerations also ; a method of 
charging which requires the installation of expensive 
metering equipment, for instance, is only suitable for 
large factories. Mr. Bolton recommends three dif- 
ferent types of industrial tariff, and a variable-block 
type of domestic tariff, with a flat-rate alternative. 
This may not go far enough ; it is worth considering, 
for instance, whether urban and rural small supplies 
are both best met by the same method of charging. 

While there is a case for standardisation, there is 
also a case against it. The great difficulty in achiev- 
ing standardisation is that any alteration to an exist- 
ing tariff will usually bring about a reduction in the 
bills of some consumers and an increase in the bills of 
others. Human nature being what it is, the latter 
will protest. Objections will be less when revisions 
are made for other purposes, and still less when 
prices are being lowered all round. The transition 
period immediately after the war is likely to provide 
such an occasion. The effect of increased efficiency 
will then be applied to a revision of prices, and 
changes in the value of money will have to be allowed 
for at the same time, so that post-war reconstruction 
will provide an opportunity for revision and stan- 
dardisation on a scale not likely to occur again. It 
is most desirable that the industry should be ready 
to seize this opportunity when it occurs, and it is 
not too soon to prepare for it now. An adequate 
number of different standard types of tariff could 
be recommended by the British Standards Institu- 





tion at any time, and the recommendations would 
then be available as and when required. It is 
doubtful whether action ought to go farther than 
this. Any compulsion would probably introduce | 
more inconvenience than it would avoid, and would | 
create hardship in some individual cases ; it would 
also tend to produc ean undesirable rigidity. 
Supply engineers and large consumers are well 
aware of the drawbacks to the present chaos, and it 
would probably be sufficient to make a set of 
standard tariff types available. Though these might 
not be adopted universally, their use would become 
sufficiently general to effect a great improvement 
in the processes of selling and buying electricity. 
As pointed out in a leading article recently,* 
the standardisation of tariffs has twice been con- 
sidered by committees appointed by the Electricity 
Commission, but it was not found possible to recom- 
mend that any specific type should be adopted as a 
standard. In spite of this, there is little question 
that the matter will be taken up again after the 
war, and it would probably lead to the greater 
ultimate satisfaction both of supplier and consumer | 
if the industry itself would request the British | 
Standards Institution to appoint a committee to | 
deal with the matter. Failing this, there is a clear 
possibility that the matter may be taken out of | 
the hands of those best qualified to deal with it by | 
the appointment of some kind of Government com- 
mission, which, although it would no doubt include | 
technical representatives, might well be dominated | 
by members whose interests were of a political | 
nature. } 





* See ENGINEERING, page 111, ante. 
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THE JUBILEE OF THREE- 
PHASE TRANSMISSION. 


THE acute controversy between the exponents of 
direct and alternating current, which at one time 
occupied such a prominent position in the field of 
electrical engineering, has long ago died away. The 
argument, when at its height, was to a considerable 
extent concerned with the relative convenience in 
application of the two types of current. Distribu- 
tion at that time was a relatively local matter and 
transmission systems covering a whole country 
occupied no place in the arguments of the contes- 
tants. “ As the importance of utilising distant sources 
of water power became apparent, transmission began 
to occupy a more prominent position in electrical 
problems and the two types of current entered a 
new aspect of their rivalry. In the ensuing com- 
petition, alternating current far outdistanced its 
antagonist and three-phase transmission has at- 
tained a paramount position throughout the world. 
Despite this success, direct-current transmission 
has never lacked supporters and has never entirely 
died out. Various systems of high-tension direct- 
current transmission have been introduced, of which 
those based on the work of Thury and on the 
Calverly-Highfield Transverter are examples. The 
remarkable developments of the mercury-are con- 
verter in recent years have opened up new prospects 
for direct-current transmission and it is possible 
that three-phase working may in due course find 
itself faced by a serious competitor. 

Whatever the future may bring, however, there is 
no doubt regarding the position which three-phase 
transmission has attained. It represents one of the 
major achievements of electrical practice and on it 
the present world-wide application of electric power 
is based. Its introduction marked a turning point 
in the history of power transmission and it is undesir- 
able that the jubilee of that event should pass un- 
noticed. Like many other anniversary dates, that of 
the first three-phase transmission has fallen in the 
period of a great war, and has consequently not 
received the attention which it would probably have 
attracted in more favourable times. Actually, the 
fiftieth anniversary of long-distance three-phase 
transmission on a practical scale occurred in Sep- 
tember, 1941. The work was carried out in Ger- 
many, but for its success was largely indebted to 
Swiss enterprise. The Oerlikon Company was par- 
ticularly concerned in this pioneer installation and 
is naturally proud of the part it played in this 
fundamental step in electrical progress. A descrip- 
tion of the installation and the events leading up to 
it appears in Bulletin Oerlikon, vol. 21, No. 231. 

The pioneer line was 108 miles long, operated 
at 25,000 volts, and transmitted 300 h.p. It con- 
nected Frankfurt with Lauffen on the River 
Neckar. In the years immediately preceding 1891, 
the municipal authorities of Frankfurt were con- 
templating the establishment of an electric-supply 
system and decided to organise an International 
Electrotechnical Exhibition which by bringing to- 
gether the products of the various manufacturers 
would enable the various types of plant available to 
be studied on the spot. Dr. Oscar von Miller was 
appointed technical director of the exhibition. Von 
Miller was at that time building a water-power 
station at Lauffen and conceived the idea of trans- 
mitting power from this station to Frankfurt. This 
bold project was opposed both by public authorities 
and by thé German electrical manufacturing firms, 
and von Miller accordingly turned to Switzerland 
and the Oerlikon Company. There he met with 
strong support. The Oerlikon Company at that 
time had close technical relations with the A.E.G., 
of Berlin, and it was found possible to enlist the 
interest of the latter firm in the Frankfurt-Lauffen 
project. A definite arrangement for the joint 
construction of the installation was entered into in 
the summer of 1890. 

At that time there were various direct-current 
power transmission systems in existence, the first 
commercial installation being that between Krieg- 
stetten and Soleure in north-west Switzerland carried 


—|out by the Oerlikon Company in 1886. The line 


was five miles long and operated at 2,500 volts, the 
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generating plant consisting of two 1,250-voli 
Manchester type dynamos connected in series. As 
late as 1900, direct current was used for trans 
mitting 5,000 h.p. from St. Maurice to Lausanne, a 
distance of 36 miles. The line voltage was 23,000 
this being obtained by operating ten direct-curren: 
generators in series on the Thury system. Despite 
examples of this class, however, it was early realised 
that alternating current was particularly suita!)| 
for transmission to a distance in view of the eas: 
with which it could be stepped-down at the receiy 

ing end for distribution. Stepping-up for trans 
mission was not at first employed, and wh 

Ferranti used 10,000 volts for single-phase tran< 
mission at Deptford in 1889, he generated at that 
pressure. The case for the employment of alternat 
ing current had been greatly strengthened by th: 
development of various types of alternating-current 
motors and the particular value of three-phase 
working was accentuated by the work of Dolivo- 
Dobrowolsky of the A.E.C. company. C. E. L 
Brown, who was then in charge of the electrical! 
department of the Oerlikon Company, became asso- 
ciated with this work and the two firms made an 
agreement for the development of three-phase plant. 

As a result of the experience which had been 
gained, the Oerlikon Company were in a position to 
undertake the Frankfurt-Lauffan three-phase trans 
mission with considerable confidence, although, in 
view of the state of technical development at that 
time, the project was certainly a daring one. Their 
first step was the construction of a trial installation 
consisting of a line 6-2 miles long. It was supplied 
from a 120-volt three-phase alternator driven by a 
direct-current motor. A transformer stepping-up 
to 30,000 volts was incorporated between the 
alternator and the line. This method of raising the 
voltage for transmission, now taken as a matter of 
course, was at that time entirely novel. The trans- 
former designed for the purpose, which had a 
capacity of 5 kW, was of the oil-immersed type. The 
line consisted of 4 mm. diameter copper wire and 
was carried on brown-glaze insulators with double 
petticoats, the inner petticoats being provided with 
channels filled with oil. Tests were carried out on 
the line at pressures up to 40,000 volts and under 
very varied atmospheric conditions. The results 
were uniformly satisfactory and it was found that 
disturbances on a telephone circuit which Was car- 
ried on the same poles as the transmission lines, 
were less than those caused by neighbouring tele- 
graph lines. This result was of importance, as it 
was intended to carry the Lauffen-Frankfurt trans- 
mission line along the railway via Heilbronn, 
Jagstfeld, and Heidelberg, along which numerous 
telephone lines ran. 

The main transmission line was proceeded with 
during the progress of these trials and it was at 
first hoped to have the installation in operation 
for the opening of the exhibition in May, 1891. 
Various incidents, easy to understand in a pioneer 
installation of this type, made this impossible. An 
example of the troubles of those who break new 
ground is furnished by the fact that the State 
authorities of Baden at first refused to allow the 
completed lines to be connected up at the frontier. 
Actually it was not until the evening of August 25 
that voltage could be applied to the line. On the 
next day 600 incandescent lamps were lighted at 
Frankfurt and a 100-h.p. motor was put into service 
on the following day. Full load working started 
on September 12. The 100-h.p. motor was used for 
driving the pumps of an artificial waterfall at the 
exhibition. It was the forerunner of the innumer- 
able three-phase motors now supplied from three- 
phase transmission lines. The water-driven genera- 
tor in the Lauffen power station, as well as the 
transformers, were built by the Oerlikon Company, 
the A.E.G. Company being responsible for the 
switchgear. The 300 h.p. water turbine, which ran 
at 38 r.p.m., was made available by the Lauffen 
Portland Cement Works. It drove the alternator 
at 150 r.p.m., through bevel gearing. The frequency 
of the system was 40 cycles per second. This instal- 
lation, which supplied only lighting and the pump 
motor at the exhibition, proved itself to be commer- 
cially sound and was the prototype of all subsequent 





three-phase transmission. 
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NOTES. 


THe Roya Soctery. 

‘Twenty new Fellows of the Royal Society were 
elected on March 18, and, while several of them 
belong to the medical profession or are concerned 
\ith botany, zoology and other branches of science, 
the names of a number will be familiar to engineers. 
lhe list includes the names of Vice-Admiral Sir 
John Augustine Edgell, C.B., O.B.E., Hydrographer 
of the Royal Navy since 1932 ; Dr. John Jacob Fox, 
(.B., O.B.E., F.1.C., Government Chemist; Dr. 
\ndrew McCance, A.R.S.M., director and general 
manager, Messrs. Colvilles Limited, Motherwell, 
Lanarkshire; Dr. Reginald Edward Stradling, 
(.B., M.C., M.Inst.C.E., Chief Adviser, Research 
and Experiments Department, Ministry of Home 
Security ; and Dr. Charles Sykes, who succeeded 
Dr. C. H. Desch, F.R.S., as Superintendent of the 
Department of Metallurgy and Metallurgical Chem- 
istry, National Physical Laboratory, Teddington, on 
March 1, 1940. Other new Fellows are Sir Shanti 
Swarupa Bhatnagar, O.B.E., D.Sc., F.Inst.P., 
Director of Scientific and Industrial Research, 
India ; Professor William Michael Herbert Greaves, 
M.A., Astronomer Royal for Scotland and Professor 
of Astronomy in the University of Edinburgh since 
1938; Dr. Guy Ellcock Pilgrim, F.G.S., Superin- 
tendent, Geological Survey of India, from 1920 until 
1930; Professor John Lighton Synge, M.A., Se.D., 
F.R.S.C., Professor of Applied Mathematics in the 
University of Toronto, Canada, since 1930; Pro- 
fessor George Frederick James Temple, Ph.D., 
D.Se., Professor of Mathematics, University of 
London, King’s College, since 1932; and Dr. 
Alexander Logie du Toit, F.G.S., formerly con- 
sulting geologist to the De Beers Consolidated 
Mines and geologist to the Irrigation Department of 
the Union of South Africa. 

THe BirmincuaM Tame anv Rea District 

DratnaGE Boarp. 

The annual report of the Birmingham Tame and 
Kea District Drainage Board, for the year 1941-42, 
shows that the normal development work has been 


somewhat hindered by the shortage of labour and | ability. 
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from effluent moving upwards at about 12 ft. an 
hour. During 1941-42, the Board constructed a 
circular experimental tank, for separating activated 
sludge, in which the inlet consisted of a slot set 
tangentially in the vertical wall; in the normal 
practice, the liquid enters the tank at the centre, 
flowing downwards and then radially to the peri- 
pheral effluent weir. In the new type of tank, which 
was first used in Egypt to clarify water for domestic 
supply, the settled liquid flows away over a sub- 
merged weir forming one-third of the tank periphery. 
The new tank was tested thoroughly in comparison 
with one of the upward-flow tanks at Coleshill, 
but was found to be greatly inferior to the existing 
type. When the average flow through each of the 
tanks was at the rate of 1-9 million gallons in 
24 hours, which is 95 per cent. of the flow for which 
the Board’s tanks were designed, the effluent from 
the experimental tank contained 10 parts of sus- 
pended matter per 100,000 of effluent, whereas the 
effluent from the normal tank at Coleshill contained 
only 1-9 parts of suspended matter. 


ENGINEERS’ WaGE INCREASES. 

The hearing of the claim for wage increases, 
submitted by the National Engineering Joint Trades 
Movement, was commenced by the National Arbitra- 
tion Tribunal on Thursday, March 18, and the 
decision of the Tribunal was announced on Monday 
last. The case for the unions, it may be recalled, 
was put forward by Mr. Tanner, the President of 
the Amalgamated Engineering Union and, briefly, 
the claim was for an all-round increase of Ils. a 
week in basic rates; an addition, equivalent to 
334 per cent., to the basic rate of all plain-time 
employees, and the restoration of certain pre- 
June, 1931, conditions. In counter proposals, made 
on behalf of the Engineering and Allied Employers’ 
National Federation, Sir Alexander Ramsay, the 
Director, offered to add 6s. a week, in the form of 
bonus, to the earnings of plain-time employees and 
to transfer 20s. of the existing war bonus to the 
basic rate, with adjustments, if necessary, to piece- 
work times and prices, so that an additional 25 per 
cent. could be earned by a workman of average 
Briefly stated the decisions of the Tribunal, 


the difficulties attending the purchase of materials. | over which Mr. Justice Simonds presided, are as 


The capital expenditure, during the year, of 9,9661., 
represented almost entirely the continuation of work 
on the duplication of the Coleshill sewage purifica- 
tion plant, which was sanctioned by the Ministry 
of Health so long ago as 1938. The report draws 
particular attention to the difficulty of maintaining 
the required services with staffs ‘‘ which are gradu- 
ally deteriorating in efficiency as well as decreasing 
in numbers ” and expresses the opinion of the Board 
that the support of the Ministry of Health will be 
needed to restrain the Ministry of Labour and the 
District Man-Power Board from depleting the staffs 
still further. Little technical detail is given in the 
report, but mention is made of the continued 
successful operation of eleven gas engines, aggregat- 
ing 2,370 horse-power, on sludge gas. These 
engines are situated at the Saltley, Coleshill and 
Yardley Works and, during the twelve months 
ended December 31, 1941, they used rather more 
than 82 million cubic feet of the gas in generating 
some 3} million units of electricity. It is esti- 
mated that the sewage gas so used was equivalent to 
more than 4,500 tons of coal. The system has been 
in use at the Saltley Works since 1927, at Coleshill 
since 1935, and at Yardley since 1938. The longest 
section of the report is that dealing with sedimenta- 
tion tanks, and contains some comparative figures 
for the rate of flow in the upward-flow tanks at 
Coleshill and Yardley, and also the results of tests 
with an experimental tank. For the separation 
of activated sludge in the complete treatment of 
sewage at the Coleshill works, it is stated, settle- 
ment is found to be satisfactory at all rates of up- 
ward flow up to 8-5 ft. an hour; these tanks are 
circular, and are cleaned mechanically. In the 
same type of tank, at Yardley, used for separating 
activated sludge produced in a partial-treatment 
plant, the rate of upward flow often reaches 12-5 ft. 
an hour without any loss of sludge over the effluent 
weir. In tanks which are continuously or frequently 





cleaned, humus can be separated satisfactorily | 
| 





follows: it awards a consolidation of 20s. of the 
bonus in the basic rates of both plain-time and 
piece-rate employees, and an addition of 6s. a week 
to the bonus of plain-time employees. Furthermore, 
the bonus of piece-rate employees is to be 13s. 6d., 
while an adjustment of piecework prices, times and 
bonus will be made to enable a workman of average 
ability to earn at least 274 per cent. over the basic 
rates provided in the award, excluding the national 
bonus. It is stated, in conclusion, that the award 
is not to operate in such a manner as to reduce the 
existing rates of employees hitherto in receipt of 
rates higher than those provided hy the award. 
The increases detailed in the Tribunal’s statement 
are obligatory on both parties and are to take 
effect immediately. 


Tue BENEVOLENT FUND OF THE LNSTITUTION OF 
MECHANICAL ENGINEERS. 


Prior to the general meeting of the Institution of 
Mechanical Engineers at Storey’s-gate, St. James’s 
Park, London, S.W.1, on Friday, March 19, a 
meeting of members of the Incorporated Benevolent 
Fund was held to consider the report of the Com- 
mittee of Management for the year ended Decem- 
ber 31, 1942. The chair was occupied during 
the early part of this meeting by Colonel 8S. J. 
Thompson, D.S.0. The report showed both an 
increase in the number of supporters to the 
Fund and an expansion of its resources. The 
roll of membership comprised 2,854 names, but the 
proportion of members of the fund to total member- 
ship of the Institution had fallen from the 18 per 
cent. of last year to 17 per cent. The total revenue 
from all sources was 3,427/., and grants amounting 
to 2,843/. were made to 53 beneficiaries. It was 
expected that the revenue in future would be 
helped by a refund of income tax by the Treasury 
to the Fund, since 950 supporters had signed deeds 
of covenant to subscribe for seven years. It is 
hoped that a still larger number of supporters will 
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enter into this covenant, but, at the same time, the 


report emphasised the necessity of increasing the 
total number of members and supporters if the work 
of the Fund was to be carried on effectively. The 
report cited typical cases of hardship and advanced 
the view that the immediate post-war period would 
involve heavier expenditure. A special War Relief 
Fund had been opened. The report was adopted on 
the motion of the chairman, seconded by Mr. W. T. 
Dunn. Some discussion took place on the relation of 
the branches of the Institution to the fund, and on 
methods adopted by other organisations. Colonel 
Thompson then vacated the chair, a vote of thanks 
for his services during the past year being moved 
by Mr. W. A. Tookey, deputy-chairman, and 
seconded by Lieut.-Colonel P. J. Cowan, M.B.E., 
and he then inducted Professor F. C. Lea, O.B.E., 
D.Sc., President of the Institution, as chairman 
of the Fund. It was stated that Sir. John E. 
Thornycroft, K.B.E., had retired by rotation 
from the Committee of Management and was 
not at present eligible for re-election. Sir Hol- 
berry Mensforth, K.C.B., C.B.E., and Mr. David 
E. Roberts retired owing to pressure of other work. 
and Dr. H. L. Guy also retired. To fill these 
four vacancies, Mr. B. W. Pendred, Mr. J. Foster 
Petree, Colonel 8S. J. Thompson and Mr. Rex 
Wailes were elected. Lord Dudley Gordon, D.8.0O., 
who had joined the committee last year, was 
re-elected. The honorary treasurer, Mr. W. O. 
Roberts, and the honorary secretary, Mr. J. E. 
Montgomrey, B.Sc. (Eng.), retired, and a vote of 
thanks was accorded to them for their services. 
Mr. Frank Buckle was elected as honorary trasurer 
and Dr. H. L. Guy, F.R.S., as honorary secretary. 
Mr. Raymond Crane, F.C.A., was re-elected as 
ho.worary anditor. 


GOVERNMENT CONTROL OF MeEssRs. SHORT 


BROTHERS. 


The Ministry of Aircraft Production announced 
on March 22, that an Order had been made by the 
Minister (Sir Stafford Cripps) under Regulation 78, 
of the Defence (General) Regulations, 1939, where- 
by, on the following day, all shares of every class 
in the firm of Short Brothers (Rochester and Bed- 
ford), Limited, would be transferred to and vested 
in nominees of the Ministry. This announcement, 
which has caused considerable stir in engineering 
as well as aircraft and financial circles, followed 
another, on March 17, of the appointment of Mr. 
Kenneth A. Layton-Bennett as “authorised con- 
troller ’’ of the business, to assist the chairman, 
Sir Frederick Heaton, who had been appointed to 
his office by Sir Stafford Cripps some six weeks 
earlier. It is clear, to quote the City correspondent 
of The Times, that “only the most regrettable 
necessity can have dictated the action now taken ”’ ; 
but The Times considers that “it is safe to assume 
that this step is to be attributed to the particular 
difficulties encountered in this organisation, and 
need not be taken as a necessary precedent for 
similar action elsewhere.” 





SALE AND ACQUISITION OF Lac.—The Control of Lac 
(No. 2) Order, 1943 (S.R. and O. No. 323), prohibits the 
sale, disposal and use, for any purpose, of lac, except 
under licence. Direction No. 1 (S.R. and O. No. 324), 
however, allows the acquisition and use, without licence, 
of quantities not aggregating more than 164 Ib. in any 
calendar month. Applications for licences should be 
made to the Miscellaneous Chemical Control, Ministry of 
Supply, Terminal! House, 52, Grosvenor-gardens, London, 
8.W.1. 


WoMEN FactoRY EMPLOYEES IN CANADA.—A resolu- 
tion adopted by the 21st Congress of the Confederation 
of Canadian Catholic Workers requested the Govern- 
ment of the Province of Quebec to pass an Act estab- 
lishing as full a classification as possible of the kinds of 
work that can be done by men and by women in industry 
and other branches of human activity, “the obj¢ct 
being to protect the health of women and girls and 
encourage their return to the home.” It was decided 


to oppose the employment of women at night, to demand 
an inquiry for the purpose of ensuring that women and 
girls are better protected in war production factories, 
and to advocate the adoption of provincial legislation 
giving women and girls in industry a quarter hour’s 
break during the morning and afternoon. 








OF | 
MECHANICAL ENGINEERS. | 


THE INSTITUTION 


AN ordinary general meeting of the Institution | 
ot Mechanical Engineers was held at Storey’s-gate, | 
St. James’s Park, London, 8.W.1, on Friday, 
March 19, the chair being taken by the President, 
Professor F. C. Lea, D.Se. Mr. Joseph Jones, 
\.M.I.Mech.E., presented a paper on * The Position 
and Development of the Gas Engine,” in which he 
compared the performance of the gas engine with 
that of other prime movers, with particular reference | 
to the recent development of the dual-fuel engine, 
using oil to supplement the gas charge; described 
experiments carried out in the works of the Bir- 
mingham Tame and Rea District Drainage Board ; 
and, finally, outlined possible directions of develop- 
ment for the dual-fuel engine, suggesting two main 
types, employing high speed and low-pressure injec- 
tion, respectively. Mr. Jones also pointed out that 
future development must be contingent, to some 
extent, upon improvement in the design of gas 
producers, and urged particularly that efforts should 
be made to overcome the present disadvantages of 
yas producers using bituminous coals. 

The discussion was opened by Lord Falmouth, 
who said that many of those present must have 
been greatly disappointed at the slow growth of 
the gas engine during the last few years. Twenty 
twenty-five years ago it was looked upon as the 
great prime mover of the future, but for the last 
ten or fifteen years its development had 
practically stationary. The author had shown that, 
when using high compression in the gas engine, 
some anticipated difficulties had vanished, and that 
the gas engine would give practically the same 
thermal efficiency as the compression-ignition oil 
That being so, it looked as if a very large 
field might be opened again for the gas engine. 
The question of gas supply was of great importance, 
and, before the war, considerable developments 
were taking place in research on the production of 
high calorific value gas at high pressures. The system 
developed in Germany, and used on the brown coal 
of that country, could equally be applied in this 
country. The gas was generated under a pressure 
of about 50 atmospheres, and oxygen was admitted 

there was no air—with steam at high pressure. 
The gas produced was much like the gas of the 
ordinary water-gas plant, and had a calorific value 
of about 300 B.Th.U. per cubic foot ; it should be 
very suitable for use in a high-pressure gas engine. 

After the war it would be essential to have a| 
Nourishing chemical industry. Hydrocarbons formed | 
the basis of a large section of the chemical industry | 
and there was no source of hydrocarbons in this | 
country except coal; therefore, anything which 
could be done here to encourage the carbonisation 
of coal, whereby the by-products were saved to 
form the basis of the chemical industry, would be 
important to the future development of the country. 
High-pressure gas, produced by the system used in 
Germany, would be available for transmission to | 
users at some considerable distance from the treat- 
ment plant ; and, being already at 500 lb. pressure, | 
it could be used in gas engines of the type that 
the author had described, as well as for the pro- | 
duction of hydrocarbons. Thus, with high-pressure 
gas producers, a wonderfully flexible set-up was 
obtained. There also another possibility, 
namely, the total gasification of coal. Here, then, | 
was a method of integrating gas and electrical | 
undertakings, by establishing large coal-treatment | 
plants. During the day, perhaps, more electricity 
would be used; and at night, when the electricity | 
load was less, it would be possible to switch over | 
to the other plant. This sort of forecast was not 
quite so imaginary as it sounded, because most of | 
the processes were well known ; it required only a 
certain amount of courage and of interest on the | 
part of the various industries concerned to establish | 
a plant of this character and to see whether or not | 


been 


engine. 


was 


the advantages which he had outlined could be| to gas—was that a high swirl was not wanted. | castle-upon-Tyne, 


attained. 
Mr. W. A. Tookey said that the present occasion | 
reminded him of a meeting held at the Institution | 


ENGINEERING. 


in that paper how, starting from low compression 
pressures with all the troubles they involved, the 
operating conditions had become simplified as higher 
compressions were used within the engine cylinder. 
Much the same course of events had been described 
in the present paper. The author had spoken of the 
difficulties attending the subject, but he had also 
intimated that, when the higher-compression engines 
were reached, many of those troubles disappeared. 
He believed that the author's own work in this 
connection was comparable with that of the old gas- 
engine pioneers. The author had mentioned the 
necessity for still more research work on the gas 
producer. Lord Falmouth had referred to work 
done under the auspices of the Institution of Gas 
Engineers which led to the expectation of high 
pressure and high calorific value gas, with an added 
national importance for the making of hydro- 
carbons. If that was the case he thought that more 
attention should be paid to the gas engine, inasmuch 
as, after this war, the country must be much less 
dependent on imported supplies of fuel. 

Mr. E. R. W. Bailey endorsed the author's remarks 


about the producer problem, which was one of the | 


outstanding questions in the situation. What was 
needed was a gas producer which would operate on 
a wide range of coals and would deliver gas tar-free. 
One aspect which had not dwelt upon by 
the author of the paper might be referred to. The 
engine started with inherent advantage ; 
because of the high availability of its waste heat, 
including that of the producer, it could really supply 
as much power in steam for about 60 per cent. of the 
coal. There was another aspect and that was, given 
a satisfactory producer, the position of marine pro- 
pulsion by using gas engines. ‘The late Sir Dugald 


been 


gas an 


Clerk, about 1904 or 1905, predicted that, in ten 


years from that time, the ocean would be covered 
with gas-driven ships. 


by | 
| 


That prophecy had not been | 
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ran on blast-furnace gas and was used as a blowin, 
engine. It was of a type not referred to by th 
author, namely, the tandem single-acting fou 
stroke. Trunk pistons were used, and the cylinders 
were 38 in. in diameter by 4 ft. stroke, and the tw. 
cranks were set at 180 deg. The engine was capal|: 
of developing 2,000 indicated horse-power at 85 
r.p.m. It had no bedplate in the ordinary sense of 
the term, but the framing consisted of three longi 
tudinal cast-iron girders between which the cylinde: 
| jacket castings were bolted. The blowing tubs wer 
| mounted vertically above the crankshaft and drive: 
| from the same cranks as the gas cylinders. Each ga 
| cylinder had twin connecting rods, between the bi 
| ends of which worked the big end of the connectin 
| rod for the blowing tub. He spent the greater pari 
| of 1908 as driver for the Premier Gas Engine Con 

| pany, while the engine was running on site prior to it 
acceptance test, which consisted of an eight-weeks 
day and night non-stop run. There was very littk 
trouble with the engine itself, but constant break 
| downs were suffered in the valve gear of the blowing 
tubs. Of the few engine troubles, the chief wa- 
partial piston seizures. He remembered standin, 
on top of the engine with a bucket of oil and 
syringe, squirting oil on to the red-hot spot on the 
| skirt on one of the pistons in an attempt to avoid a 
shut-down. The gas used was so dirty that th: 
ports of the mixing valves became choked almost 
solid with dust in a fortnight’s running and it wa- 
necessary, even during the acceptance run, to shut 
| down once a fortnight for six hours to clean the gas 
| valves and ports, despite the fact that the best gas 
| cleaning plant available was installed. Later, he 
| believed, a Lodge electrostatic plant was installed 
| w hich effected a great improvement. 


(To be continued.) 
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realised, but now that the dual-fuel engine was on | 


the scene the prophecy seemed nearer fulfilment. 
The engine overcame the difficulty associated ‘with 


the producer in getting ships out of port and into | 


port; but again there was the barrier that there 
was not a producer to operate it. Germany used 
the dual-fuel engine for coastal traffic and probably 
for river traffic, using coke-fired producers. He 
thought that Germany would see the potentiality of 
the dual-fuel engine if a producer could be made 
which would operate on bituminous coal of wide 
range and deliver tar-free gas. If the problem were 
successfully tackled, it would make a considerable 
difference to the coal industry of this country. 

Mr. J. F. Aleock, B.A., expressed admiration for 
the courage of the author in running a spark- 
ignition engine at a compression ratio of 15:1. It 
would be interesting to learn whether any special 
cooling for hot spots was needed, for example, on 
the exhaust valve, with a gas containing a fair 
amount of hydrogen. It had generally been found 
that, with gas, there was distinct increase in 
efficiency down to a certain point, sometimes down 


a 


to as much as half load, and it seemed that, if gas | 


containing large quantities of hydrogen were used, 
the combination of quality and quantity control 
would give the best performance curve. If quality 
control were used the point would be somewhere 
near half-load, and quantity control would go on 
beyond that. It would interesting to know 
whether gas injection compressors involved any 
serious practical troubles. The old blast air com- 
pressors used with Diesel engines were generally 
unpopular; with the gas compressor there would 


be 


be no explosion risk, and no risk, presumably, of | 
there | 


carbonisation of the lubricating oil. But 
might be difficulties in the separation of naphthalene 


OBITUARY. 


MR. C. H. NAYLOR. 


WeE regret to learn of the death of Mr. Charles 
Henry Naylor at his home in Rugby on March 15. 
11943. Mr. Naylor was born on April 13, 1870, near 
| Bradford, and was educated at Bradford Gramma 
School and in the engineering department of Brad 
ford Technical College, which he attended from 
| 1886 to 1889. After working with Messrs. Hathorn 
Davey and Company and Messrs. John Fowler 
jand Company, and elsewhere, he joined the 
| staff of Messrs. Johnson and Phillips, Limited. 
| He was also employed for a time at the works of 
| Messrs. Willans and Robinson, Limited, at Rugby. 
but afterwards returned to Messrs. Johnson and 
Phillips. In October, 1909, he entered the service 
of the British Thomson-Houston Company, Limited. 
as a turbine draughtsman, and, after experience on 
| the constructional side, transferred to the turbine 
| commercial department in February, 1911, remain 
ing in that department (now the Turbine Sales 
Department) for 32 years. He was an 
| member of the Institution of Civil Engineers, and 
| for many years had specialised in steam problems 
| relating to large power stations. As a member of 
lthe Turbine Standing Committee of the British 
Electrical and Allied Manufacturers’ Association. 
dealing with technical matters, Mr. Naylor did 
valuable work in with bled-steam 
| feed-heating. and with the performance of blowers 
and compressors. He also compiled the Correction 
Tables for Thermodynamic Efficiencies, which were 
| published by Messrs. Edward Arnold in 1917 for 
| the Turbine Section of the Beama. 





associate 


connection 


from coal gas or the higher volume fractions from | 


natural gas. Had these problems arisen, and, if so, 
how were they dealt with ? The author showed an 
illustration of a two-stroke dual-fuel engine. When 
this was used as an oil engine, a high swirl would be 
needed in the cylinder, whereas his experience with 
petrol engines—and presumably the same applied 


Therefore, it would be necessary to have some 
method of controlling the swirl. 
Mr. W. A. Green, B.Sc., showed a lantern slide 








| Norra of ENGLAND 
| MECHANICAL ENGINEERS. 
| certificated studentship on vocational subjects in mining 
| engineering and in mechanical engineering will be held 
lin the King’s Hall, King’s College, Barras Bridge, New- 
2, on Thursday, April 15, at 10 a.m. 

There no entrance fee and no age limit, and the 
| examinations are open to all suitable applicants, whether 

members of the Institute or not. Further particular= 
| regarding the examinations may be obtained from the 


INSTITUTE MINING AND 


The annual examinations for 


OF 


is 


20 or more years ago when a paper on some Lin-| illustrating a Premier gas engine, installed in 1907 | jfonorary Secretary, Institute Board for Examinations. 
colnshire oil engines was given, and it was described 


at the works of Sir Alfred Hickman, Limited, which 





| Neville Hall, Newcastle-upon-Tyne, 1. 
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LETTERS TO THE EDITOR. 


THE EDUCATION OF ELECTRICAL 
ENGINEERS. 
To THE Eprror oF ENGINEERING. 
Sir,—Your correspondent ‘ M.1.E.E.’’—whose 
letter appears in your issue of March 5 last, on 
page 194—cannot, I think have referred to the 
syllabus of the subject of Applied Electricity for 


the B.Sc. (Engineering) Examination of the Uni- | 


versity of London. This syllabus is preceded by the 
following : 

‘This subject embraces the simpler aspects of 
the underlying principles of all branches of electrical 
engineering with only such references to present day 
practice as is necessary to illustrate the importance 
of the subject. Candidates will not be expected 
to show a detailed practical knowledge or a know- 
ledge of design. The subject matter consists of the 
more advanced treatment of the syllabus of the 
Intermediate Examination in Electricity and 
Magnetism, together with ...” and here follow 
nine paragraphs, one of which relates to mercury 
rectifiers. 

Yours faithfully, 
C. L. Fortescue, 
Chairman of the Board of Studies in 
Electrical Engineering, University of London. 
Imperial College of Science and Technology, 
City and Guilds College, 
South Kensington, 8S.W.7. 
March 11, 1943. 








THE ENGINEERING OUTLOOK : 
MACHINE TOOLS. 
To THe Eprror oF ENGINEERING. 

Str,—The Machine Tool Trades Association has 
noted, with natural interest, the seventh of your 
series of articles under the heading *‘ The Engineer- 
ing Outlook,”’ which deals with machine tools and 
appears in the issue of ENGINEERING dated March 5, 
1943, on page 195. It is hoped that you will permit 
comment on one or two of the statements made. 

The first sentence of the last paragraph of the 
article states that the prices of new machine tools 
have been controlled since July, 1941. The actual 
date of the beginning of price control was July 25, 
1940, the date of operation of the Control of Machine 
Tools (No. 2) Order, 1940. Long before the intro- 
duction of the Order, however, an agreement was 
made between manufacturing members of this 
Association and the Government by which prices to 
all Government departments at home were fixed in 
respect of all deliveries made on and after December 
5, 1938, at the price then ruling less 5 per cent., and 
this arrangement remained in force in respect of 
all orders received up to and including December 5, 
1939, regardless of date of delivery. The arrange- 
ment was terminated by the Government on that 
date in view of their new powers of full control by 
S.R. and O. Apart from the operation of the dis- 
count agreement, which applied to all orders financed 
by the Government, the Association, in October 
1939, advised its members not to raise their prices 
to guard against the contingency of rising costs, but 
to employ the alternative safeguard of a suitable 
protective clause when quoting, pending the con- 
clusion of negotiations with the Ministry of Supply 
on price control. 

With regard to the level of output achieved in 
1942, it is true that statistics are not available, but 
it would be highly misleading to judge the measure 
of increased production by using increased profits, 
where they exist, as an indication. They are not 
even a pale reflection of production and, on the con- 
trary, a fall in profits is now in many instances an 
accompaniment to very substantial increases in 
output. Nor is the fact that the works of the 
principal manufacturers are occupied to capacity a 
true index of expansion. The normal capacity of 


the machine tool industry rapidly proved insufficient 
for war purposes and a tremendous expansion has 
been achieved by virtue of sub-contracting and the 
conversion of other forms of production to machine 
tool manufacture. 
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| It should also be noted that where reference is 
| made to higher profits in the industry this cannot 
mean higher retained profits, for the obvious reason 
that standard profits cannot be exceeded. In fact, 
price control is now exercised in such a way as to 
present the disturbing position that firms are not 
jeven able to earn their standard profits in spite of 
|increased output; this notwithstanding the fact 
that every additional effort which the machine tool 
| manufacturer makes to-day intensifies the problem 
| of his post-war survival. 

Yours faithfully, 

W. J. Morean, 
Secretary, 
Machine Tool Trades Association. 
| Victoria House, 

Southampton-row, 
London, W.C.1. 
| March 18, 1943. 








INK v. PENCIL TRACINGS. 
To THE Eprror oF ENGINEERING. 

Sir,—All the thought, time and expense involved 
in the production of a new design is ultimately 
| represented, in the drawing office, by the finished 
| sheets on which it is produced. In recent years, 
| both before and during the present war, there has 
| been a tendency to lose sight of the fact that the 

value of almost any drawing is so greatly in excess 
of the cost of the sheet on which it finally appears 
| that it is false economy to use any but the best 
| material for the particular work in hand ; but there 
lare still considerable numbers of tracings (also 
| photographic negatives) which, owing to lack of 
| foresight in the choice of materials, are causing 
| serious delay, waste and inefficiency in print rooms 
| and workshops engaged upon important and urgent 
war production. The troubles frequently met with 
include tearing and other damage to tracings, due 
to the use of poor quality tracing paper; difficulty 
in producing good prints, due to opaqueness, lack 
of translucency, or poorness of line; and the use 
of unsuitable or carelessly prepared prints, par- 
ticularly when these are used as originals for further 
reproduction. 

These troubles may be traced to one or more of the 
following causes: (a) the initial cost of the material 
has been allowed to outweigh considerations of 
quality and suitability ; (6) the desire to save time 
and initial expense by the use of pencil tracings ; 
l(c) the selection of materials without sufficient 
| regard to their photo-printing characteristics (that 
| is, the quality and number of prints which they will 
| yield without undue wear and tear); and (d) lack 
|of discrimination in the use of photo-printing pro- 








| 


| cesses, in the light of the draughtsman’s materials | 


and methods. 
| quality material for all types of work but, before 
consideration might be given to the importance of 
the particular drawings, the number and size of 
the sheets involved, and the period over which they 
are likely to be required for use ; and the number 
and quality of reproductions likely to be needed, 
and the amount of handling for reference or repro- 
duction which the original tracings may have to 
withstand. These factors determine whether trac- 
ing paper or tracing cloth should be used, and of 
what quality, and whether the finished drawings 
are to be in ink or pencil. 

If it is decided to use pencil, it is necessary to 
consider the surface, translucency, strength and 
durability of the paper, the quality and grade of 
pencil that will best suit the paper and type of work, 
and the ability of the draughtsman or tracer to 
make the best use of these materials. The selec- 
tion of the materials to be used should be based 
on close collaboration between the drawing office 
and the print room. The print-yielding qualities 
of the paper should be determined by tests in the 
print room, using samples of the actual draughts- 
man’s work with selected papers and pencils. Such 
tests are well worth while and, in the case of junior 
draughtsmen and tracers, afford opportunity for 
valuable instruction in the choice and use of pencils. 
The tests should awaken the young draughtsman’s 





interest in the processes of plan reproduction and 


It is not necessary to use the highest- | 


any design or set of designs is put in hand, more | 








the importance of his work from that point of view, 
and should result in a permanent improvement in 
his efficiency. Occasional tests of quality, speed of 
exposure, and general suitability of the sensitised 
material being used for prints may be linked with 
the above tests. 

Two main factors have led to the increasing 
practice of finishing designs in pencil on tracing 
paper (or tracing cloth) and using these pencil 
tracings for the production of prints * the first ® 
the demand for speed of production in drawing 
offices, and the second is the publicity given to 
statements that certain pencils possess qualities 
equal to those of drawing ink for the production 
of prints. A study of the micro-construction of the 
ruled line makes it clear, however, that no pencil 
line can equal in density, regularity and photo- 
printing quality the line drawn in ink of reasonable 
quality. Drawing ink is a colloidal solution of 
carbon. When a line is ruled with a drawing pen, 
a uniform deposit of the solution is made in a 
sharply defined area, and no matter how narrow 
or how broad the line, it is uniform from edge to 
edge. After the grains of carbon have been deposited 
in this defined area, the volatile portion of the liquid 
used to hold them in solution evaporates, leaving 
the finest possible dense deposit, which constitutes 
the perfect line. 

A pencil consists of a rod of graphite and clay, 
and, apart from its quality, depends for its perfec- 
tion of line upon a number of variable factors. In 
the first place, it is a solid from which grains of 
material are removed by friction, and the quality 
of line is subject to variations in the pressure applied 
and the nature of the surface of the paper. The 
line is also dependent upon the cross-sectional shape 
of the point of the pencil, which varies as the pencil 
wears. The orthodox rectangular section should be 
carefully maintained. A pencil with a rounded 
point produces a line denser in the centre than at 
the edges. A sharply-pointed pencil wears rapidly, 
and produces an increasing thickness of line. All 
these considerations affect the satisfactory photo- 
printing reproduction of pencil work. The pencil 
has an extremely large and valuable field of utility, 
but its indiscriminate use for all kinds of work, 
particularly for tracings from which a large number 
of prints may be required, causes difficulties and 
serious delays in print-room production and factory 
output. Many men and women have entered 
drawing offices and print rooms since the war 
began under conditions which have not been 
favourable for their careful instruction, and it is 
felt by my Association that material benefit will 
accrue to the national effort if attention can be 
drawn more prominently to the fundamental con- 
siderations on which good reproduction depends. 

Yours faithfully, 
D. 8S. CausEr, 
Vice-President, The Drawing Office Material 
Manufacturers’ and Dealers’ Association. 
24, Windsor House. 
Victoria-street, S.W.1. 
March 23, 1943. 





THE DISTRIBUTION OF ADVERTISING MATTER.—Under 
the Control of Paper (No. 48) Order (S.R. & O. 1817 of 
1942), the distribution of certain types of advertising 
matter is prohibited unless a prior charge of not less than 
ld. is made. Many firms which were in the habit of 
distributing free advertising matter made wholly or 
mainly of paper or paper board, such as diaries anid 
calendars, falling within the Schedule to the Location of 
Retail Businesses Order, may now require a licence 
under that Order before they may sell them. In order 
to save time and paper, a General Licence has been 
issued which permits firms to sell such articles at a price 
not exceeding id. without the necessity of applying for 
an individual licence, provided that they distributed 
them free during the period September 1, 1939, to 
August 31, 1940. The restriction to 1d. of the price at 
which such articles may be sold without applying for a 
licence is intended to ensure that they are being supplied 
for advertising purposes and not with the intention of 
carrying on a retail business in books or stationery 
Copies of the General Licence (S.R. & O. 1943, No. 424), 
issued under the Location of Retail Businesses Order. 
may be obtained, price 1d., through any bookseller or 
newsagent or direct from H.M. Stationery Office, Kings- 
way, London, W.C.2. 
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STORAGE OF INDUSTRIAL COAL. 


A RECENT memorandum entitled “‘ The Storage of 
Coal for Industrial purposes,” by Mr. R. A. A. Taylor, 
M.Se., A.R.C.S., of the Fuel Research Station, Depart- 
ment of Scientific and Industrial Research, contains a 
considerable amount of useful information on the sub- 
ject. We understand that a more complete account of 
investigations on the storage of coal made by the Fuel 
Research Station will be published in due course. In 
the meantime, the brief summary of the memorandum 
given below will serve to indicate the nature of these 
investigations. The two main objections to the bulk 
storage of coal are the risk of spontaneous combustion 
and deterioration. It would appear that the first of 
these drawbacks can be eliminated, in most cases, or at 
least considerably reduced, while deterioration, though 
nearly always present is apparently not so serious as is 
generally thought. As regards fire risk, nuts, cobbles 
and round coal, excluding fine coal in the same heap, 
may be usually stored safely, provided the amount in 
store in one stack does not exceed 200 tons, and the 
height of the stack is not greater than 10 ft. There must 
be either adequate ventilation, or none at all. The coal 
should not have shown signs of heating for between 
three months and six months at least, or should have 
heated and cooled. The type favourable to safe storage 
is hard or dull coal, anthracite, or anthracitic coal, 
splint coal, or cannel coal. The stack should be 
situated in the open on clean firm ground. 

On the other hand, conditions unfavourable to safe 
storage include coal as fines, slack, run-of-mine, alone 
or included with larger coal, and small coal formed by 
breakage, such as by falling from a chute. The weight 
stored and the height of the stack already given should 
not be exceeded. Other factors are, imperfect ventila- 
tion; visible signs of heating up to 10 weeks after 
storage ; freshly-wrought coal; soft and bright coal ; 
bituminous coal; sub-bituminous coal; lignitic coal ; 
storage near a source of warmth, such as a boiler-house 
wall or over pipes containing warm fluids, or over- 
lying or mixed with oily material or other waste organic 
matter. The evidence for spontaneous combustion 
arising from other conditions is inconclusive; for 
example, a high sulphur or pyrites content; storing 
the coal wet or on a wet site; hot weather following 
rain; the storing of mixed coals; the storing of un- 
washed coal; and the laying down of fresh coal on old. 
There are, however, too many factors involved to 
enable liability to spontaneous combustion to be 
attributed specifically to any particular cause, but it 
is important to realise that the size of the coal is most 
often the dominant factor in determining whether a 
store of coal will heat spontaneously or not. Coal that 
will pass a 4 in. sieve is the cause of nearly all storage 
difficulties. Coals of mixed sizes are more liable to 
heat than uniformly fine coal, since the larger pieces 
of coal open the texture of the heap and facilitate the 
type of ventilation conducive to heating. Single nuts 
are very safe and larger sizes are quite safe, provided 
that fines have not been produced during transporta- 
tion, handling and storing. 

The subject of ventilation is discussed very fully by 
Mr. Taylor, the general trend of his comments appears 
to favour the suppression of ventilation. His opening 
paragraph is as follows. ‘‘ Ample ventilation secures 
the complete dissipation of the heat in a stack and so 
makes the stack safe, but it is difficult to achieve except 
in the smallest heaps. Attempts to achieve it in large 
heaps usually do not go far enough and aggravate con- 
ditions already not too good. On the other hand, it is 
difficult to exclude ventilating currents of air, but it is 
possibly easier to achieve effective results in this way 
than by promoting ventilation.” In spite of this, Mr. 
Taylor gives practical directions for ventilating stacks 
for those who prefer a stack with ventilation to one 
without it. To enable the size of stack to be determined, 
it is stated that 1,000 tons of coal will make a truncated 
pyramidal heap 10 ft. high, with a base 80 ft. square and 
a top 60 ft. square, the slope of the sides being thus 
45 deg. Spontaneous heating cannot occur in very 
small heaps and fires have been rarely recorded in heaps 
of less than 200 tons. Primarily it is the height of the 
stack that matters. A safe height seems to be about 
8 ft., although fires have been recorded in heaps as low 
as 5 ft. If the coal is of suitable size and type it may 
be safe up to 16 ft.; for hard nut coal the height may 
even go up to 20 ft. and for anthracite and double nuts 
up to 30 ft. A common practice is to build up a stack 
in stages ; thus, increasing from 6 ft. to 10 ft. after six 
months, or from 8 ft. to 16 ft. after nine months, or an 
addition of 6 ft. by 14 ft. every three months, care being 
taken to disturb the surface of the old coal so that the 
layers are not definitely segregated. The height of the 
stack should follow the contour of the ground. Freshly 
wrought coal heats and fires, if at all, within 4 weeks 
to 16 weeks. In a large and deep pile, heating may 
develop more slowly and persist longer, though it will 
not necessarily occur to a more dangerous degree. A 
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if there is no heating in the heap or, even if there is 
heating and it is not increasing. 

A watch should be kept on stored coal to see whether 
it is heating. This may be done by inserting metal 
rods at suitable intervals and leaving projecting ends 
which can be felt by the persons in charge from time to 
time. A better procedure is to use iron or steel pipes 
closed at the bottom, either inserted when the stack is 
being built or driven in subsequently. The temperature 
is taken by lowering a thermometer down the tubes, 
which are pitched at suitable intervals over the stack. 
Since heating may not be uniform, some indication of 
threatening or dangerous zones is desirable. The 
painting of the projecting ends of the tubes is recom- 
mended, say, green for temperatures below 95 deg. F. ; 
yellow for those between this and 115 deg. F., and red 
for anything above 115 deg. F. The limiting tempera- 
ture before a state of danger is recognised varies with 
circumstances and only experience will show what must 
be regarded at the safe upper limit. Most often it is 
between 115 deg. F. and 140 deg. F. The readings 
should be taken at various depths at intervals of a few 
days to a fortnight as seems appropriate, but they 
need not be kept up indefinitely ; it has usually become 
quite clear within three to four months, if not within 
six weeks, whether heating is going to develop dan- 
gerously or not at all. Once a peak has been passed 
it is unlikely that the heating will become threatening 
again. If the temperature readings are graphed or 
carefully logged, a slow and steady rise may, at the 
critical temperature, take a quick upward turn, indicat- 
ing a sudden and greatly accelerated rate of rise, and 
the coal will then inevitably fire unless precautions are 
taken. Copious hosing with water all over and around 
the area affected as soon as the “ yellow ” temperature 
stage is reached is usually effective, but once the 
limiting temperature is indicated there must be no 
hesitation in taking further steps. It is quite wrong to 
delay in the hope that conditions will take a turn for 
the better. None but the most drastic steps are 
effective once a fire is located. The seat of the fire 
must be dug out by holing, trenching and cutting 
valleys; the region must be completely exposed and 
the hot coal scattered and cooled. 

Mr. Taylor deals at some length with the subject of 
deterioration in stacked coal, but since safe storage is a 
question of greater moment than deterioration under 
present-day conditions, some general comment on his 
conclusions are all that can be given here. Pro- 
vided that heating has not occurred, or is only slight, 
the properties and characteristics of coal that are 
adversely affected by storage are limited in number. 
The coal may change slightly in appearance, but its 
quality is not thereby affected except that it may 
favour disintegration, or breaking down into smaller 
size. With sized steam coals, disintegration may mean 
an increased loss in combustible material through the 
grate and this may produce an illusion of diminished 
calorific value. 
power, it may cause incompletely-carbonised coal to 
fall through the extractor of a vertical retort. A 
weathered coal, which may or may not have dis- 
integrated greatly, may break easily when it is handled 
again. The loss in calorific value averages only between 
1 per cent. and 1-5 per cent. per annum, a loss which is 
often much less than variations in the efficiency with 
which the coal is used. Coking power is the quality 
most seriously affected. If the coking power of a coal 
is an essential property, a year, or even six months, of 
storage may ruin it. With gas-making coals there is, 
in stored coal, usually a slight increase in the yield by 
volume and a slight decrease in calorific value. There 
seems to be a slight decrease in the tar yield, but this 
is difficult to detect. A loss in steam-raising power is 
generally attributed to a loss of calorific value, but if 
the coal has not heated this is probably the least 
important cause of the loss and may be quite insigni- 
ficant. A considerable change in the moisture content 
may produce the illusion of a diminished calorific 
value. Generally, the loss in steam-raising power is 
not serious. Deterioration occurs most rapidly at first 
during the first 3 to 12 months of storage, and then its 
rate falls off considerably. A stack should, therefore, 
be left alone if new supplies are forthcoming unless it 
be of coal for coking. In conclusion, it may be said 
that the memorandum systematises an operation that 
has hitherto often been carried out in a more or less 
haphazard manner and, under present conditions, its 
findings are, without doubt, of particular value. 





THE CALIBRATION OF THERMOCOUPLES OVER THE 
LIQUID-STEEL TEMPERATURE RANGE: ERRATUM.— 
Owing to a printer's error, the mean e.m.f. values of 
thermocouples at the melting point of gold was given as 
4,358 microvolts in the article on the above subject on 
page 205, ante. The error appears in the first column, 
23 lines below the heading “‘ Discussion of Results.”” The 





coal more than 8 months old can be regarded as safe 


With gas nuts of deficient coking | 
& ne and saddle and turret movements can be worked out. 


NOTES ON NEW BOOKS. 


Turret Lathe Work. Alfred Herbert, 
Limited. [Price 5s.] 


Tus is an admirable publication, likely to be of 
important value in the shops. In view of its origin, 
a practical treatment of the subject would be e, 
pected, but the practical man is not always able i. 
compose a practically useful book; at times, lackin, 
skill in composition, he cannot clearly impart th 
information which he In this case, com 
plete knowledge of the matter dealt with is com 
bined with clarity of statement and arrangemen 
which are unusual in publications dealing with worksho, 
activities. The book is not concerned with the design 
of turret lathes, nor, except incidentally, with thei: 
installation and maintenance; its subject is th: 
operation. The information given is naturally relate 
to Messrs. Alfred Herbert’s own range of machines. 
but there is much of a general nature applicable tv 
turret and capstan lathes of all types. This applic. 
for instance, to the sections dealing with Selection 
Machine Lubricating Oils, Rough Work Material an 
Cutting Oils. This last section may be quoted as a: 
example of the practically useful nature of the book 
The distinction between soluble oils and neat cutting 
oils is clearly explained, and it is pointed out that th: 
trouble from corrosion not infrequently found with 
soluble oils may be due to using a larger proportion «1 
water than is recommended by the maker of the com 
pound. The advantages of a good brand of neat 
cutting oil for expensive machines and tools is pointe:! 
out, but, nevertheless, in order to reduce fire risk 
during the war period, the use of a high-grade non 
corrosive soluble oil is strongly recommended in thei: 
| place. A further example of information of wid: 
| application is that contained in the section on Grinding 
| Lathe Tools, but it is not desirable to overstress th: 
| general nature of the book. Its purpose is to enabl 
| the best to be got out of Herbert lathes, and as thes 
will certainly be found in a majority of the machine 
shops of the country, the publication will be widel) 
beneficial if it is consulted and utilised only in con 
nection with them. Following the general sections 
referred to, others deal with appurtenances such as air 
chucks, chucks for bar work, and expanding arbors, in 
all cases from the point of view of their effective 
employment. Boring, taper turning, profiling, forming. 
| knurling, chasing and other operations are then dealt 
with in detail, the limitations and advantages 
various methods being clearly pointed out. Usefui 
and very practical information about the preparation 
of tool lay-out drawings is given, the use of three 
separate pieces of tracing paper being recommended 
One of these should show the work and chuck or 
fixture; the second, the position of the cross-slick 
tools; and the third, the lay-out of the turret tools 
By superimposing the three tracings the tool clearances 


Coventry : 
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Several characteristic tool lay-outs are shown. The 
book is fully illustrated with clear photographs ancl 
line drawings and is printed on a quality of paper which 
at the present time is not usually associated with the 
activities of a private firm. Messrs. Herbert are to be 
congratulated on having been able to produce a book of 
this quality in the present circumstances. 





Locomotive Management: Cleaning—Driving—Main- 
tenance. By the late Jas. T. Hopeson, M.I.Mech.E.., 
and Cas. S. Lake, M.I.Mech.E. Eighth edition. 
London: St. Margaret’s Technical Press, Limited, 
33, Tothill-street, Westminster, S.W.1. [Price 8s. 
net.] 

Tue title-page of this well-known handbook, which was 

first published in 1908, mentions that earlier edition«< 

were by “ the late Jas. T. Hodgson and the late John 

Williams.” It is to be regretted that Mr. Lake must 

now be similarly described, for he died only a few 

weeks before the present edition was published. The 
preface explains that this new edition has been pre- 
pared in order that the volume, which is extensively 
used by firemen and cleaners studying for their quali- 
fying examinations, should not go out of print. It 
differs comparatively little from the seventh edition. 
but contains illustrations and particulars of various 
new types of locomotive introduced in this country. 
including Mr. O. V. Bulleid’s interesting and original 

Q.1-class 0-6-0 freight engine. Apparently the revision 

was completed too soon for the inclusion of any details 

of the war-time “ Austerity ” locomotives of either the 

British or the American types. 





LECTURE ON INDUSTRIAL DIAMONDsS.—At a meeting of 
the Mineralogical Society, to be held at the Geological 
Society, Burlington House, Piccadilly, London, W.1, at 
4.45 p.m., on Monday, March 29, Professor W. T. Gordon, 





correct figure is 11,358 microvolts. 


M.A., D.Sc., will speak on ‘*‘ The Industrial Diamond.” 
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LABOUR NOTES. 


\s was mentioned in these notes a week ago, the 
hearing of the claim for wage increases of the National 
Engineering Joint Trades Movement—of which the 
\malgamated Engineering Union is the strongest unit 

was begun by the National Arbitration Tribunal on 
Thursday last week. Mr. Justice Simonds presided, 
and the proceedings were private. Mr. Tanner, the 
President of the Amalgamated Engineering Union, 
stated the case for the unions, and Sir Alexander 
Ramsay represented the Engineering and Allied Em- 
ployers’ National Federation, whose counter-proposals 
were also considered. The Tribunal’s award, which was 
made on Monday last, is dealt with elsewhere in this issue. 








In February, the membership of the Amalgamated 
Engineering Union increased from 722,012 to 746,153. 
The number of members in receipt of sick benefit 
increased from 7,369 to 7,763, and the number of 
superannuated members from 12,995 to 13,013. Un- 
employed members rose from 985 to 1,021. 


The unions which are parties to the engineering 
agreement with Imperial Chemical Industries have 
applied for (1) a substantial increase in the standard 
rate of wages; (2) consolidation of the 34d. per hour 
supplementary rate into the standard rate; (3) pay- 
ment cf the fully-skilled rate to apprentices in their 
last year and their employment on skilled work in 
preference to dilutees. ‘tPS 

Mr. Tanner states in the March issue of the Amal- 
yamated Engineering Union’s Journal that a meeting 
convened by the General Council of the Trade Union 
Congress was held on February 25 to consider the 
question of the employment of women in the engin- 
eering industry. Mr. George Gibson presided, and there 
were present representatives of the Amalgamated 
Engineering Union, the Transport and General Workers’ 
Union, the General and Municipal Workers’ Union, 
the Iron and Steel Trades Confederation, and the 
Confederation of Shipbuilding and Engineering Unions. 
“It appeared,” Mr. Tanner says, “that the general 
workers’ unions were concerned at the decision of the 
A.E.U. to enrol women which, they feared, would lead 
to poaching of their members. Charges were made 
that that was already happening.” 


Speaking for the A.E.U., Mr. Tanner declared that 
t “had no desire or intention to ‘ poach’ members, 
i.e., to advise, entice or encourage members to leave 
their union.” It “‘ was concerned with organising the 
non-unionists—men and women as well—and with 
safeguarding its general interests in the industry.” It 
could not, however, Mr. Tanner went on to say, “ agree 
to the attitude adopted by certain unions that once a 
member always a member.” It believes that “‘ when 
members of other unions honourably leave their organi- 
sations, meeting all financial obligations and intimating 
that they had resigned, we could only consider them as 
non-unionists. Similarly, members who had ceased to 
pay contributions for a period of 26 weeks, in accord 


with T.U.C. recommendations, became non-unionists 
and were eligible to become members of another 
union.” 


Mr. Tanner, who, as general secretary pro tem, is 
presumably responsible for the editorial notes in the 
March issue of the Journal, makes an interesting 
suggestion. This is that the A.E.U., “as a great 
national union,” should “ adopt” the Royal Electrical 
and Mechanical Engineers—which is, he claims, “ our 
particular counterpart in the Army.” ‘‘ The R.E.M.E.,” 
he says, has none of the regimental traditions of other 
wars and other ages; but its traditions are ours—the 
tradition of the craftsman and of sound workmanship, 
the traditions of combining to carry out technical 
processes which characterises the age of industry. Its 
organisation seeks to embody the best in progressive 
military and technical practice.” 





The members of the union are invited to consider 
the proposal and to offer suggestions as to how it 
might be given effect. ‘* Above all,” the President says, 
‘“we want to know how our members feel about the 
idea of opening a fund to be known as the ‘ A.E.U. 
Solidarity Fund,’ to which all members could subscribe, 
and which would enable us to entertain R.E.M.E. and 
other units stationed in this country.” 





There is no change in the official cost-of-living index 
figure. On March 1, it was 99 points above July, 1914 
—the same as on February 1. Increase in the propor- 
tions of “ Utility” clothing and materials on sale 
caused a slight decline in clothing prices. 
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According to the Manchester Guardian, a new textile 
trades union is about to be registered under the title 
of the Affiliation of Textile Officials. It will consist of 
members of the Association of Textile Officials (No. 1 
Oldham), the Oldham and District Engineers’ Society, 
the Amalgamation of Managers, Engineers, Ts, 
Mule and Ring Overlookers, the Oldham Managers 
Carders’ and Overlookers’ Society, the Rochdale and 
District Cotton Managers’ and Overlookers’ Associa- 
tions, the Ashton Managers and Overlookers’ Mutual 
Friendly Society, the Bolton and District Managers’, 
Carders’ and Overlookers’ Association, the Stockport 
and District Cotton and Thread Mill Officials’ Associa- 
tion, and the National Engineers’ Association (Officials’ 
Section). 





The members claim that they are key-men of the 
industry, and, for many years, they have felt that they 
had no one to speak on their behalf. The objects of 
the new union are to organise all officials, both technical 
and clerical, engaged in the textile industry, to improve 
the conditions and protect the interests of members, 
and to regulate their relations with employers. The 
President of the Affiliation is Mr. F. Catterall, of Bolton, 
and Mr. John Buckley, of Oldham, is the secretary. 





The staff side of the National Whitley Council is 
asking the Treasury for a joint meeting to re-open 
negotiations on the Civil Service War Bonus. According 
to Mr. T. R. Jones, the secretary, an important feature 
of the claim will be the raising of the salary limit of 
5001. on which the bonus is at present based, and a 
further improvement in the case of the lower grades. 
Under the agreement reached in June last, men on 
salaries of up to 2501. a year get 13s. 6d. a week bonus 
and those on salaries of between 2501. and 5001. 7s. 6d. 
a week bonus. Comparable bonus paid to women is 
10s. a week in the case of the lower grades and 6s. a 
week in the case of those earning up to 500/. a year. 





In the course of a report on war-time hours of work 
which he has written for the British Association for 
Labour Legislation, Dr. H. M. Vernon says that the 
loss of work due to sickness, to absences, and to the 
slowing down of the rate of work associated with 
longer hours, is such that in the case of women it 
| would probably be best to keep to a 48-hour week 
| with a temporary 54-hour week in times of special 
ineed. Young women of 16 and 17 should, in his 
| opinion, very seldom be called on to work more than 
48 hours a week, but youths of the same age could 
work efficiently for a 54-hour week. Boys and girls 
| of 14 and 15 should be limited to 44 hours a week, as a 
rule, and only exceptionally be allowed to do 48. As 
to men, a working week in excess of 60 hours usually 
gave no increase in output. 








An American Information Bulletin, quoting Trud, 
states that under an Order which has been in force 
since December 31, 1941, responsibility for the rehabili- 
tation of disabled Russian ex-servicemen lies with the 
Social Welfare Commissariats of the Republics. Dis- 
abled persons are given a prior right to all vacant 
posts in State and co-operative undertakings and in 
institutions and organisations. Arrangements have to 
be made for their accommodation and any necessary 
help has to be given to enable them to enter univer- 
sities or technical colleges. In certain towns special 
hospitals have been organised where trades such as 
shoe-making, bookbinding, watch-making, photo- 
graphy, and book-keeping are taught while patients 
are still under treatment. 





Works’ committees and social insurance councils 
play an important > a in organising vocational re- 
training for the led and invalidity pensions, and 
the rehabilitation of partially disabled workers are a 
main concern of the appropriate departments of the 
trade unions. Works’ committees and social insurance 
councils, in collaboration with social welfare sections, 
are responsible for drawing up lists of the types of 
employment which can be reserved for disabled men. 
The task is also laid on them of securing the best 
possible conditions of employment for the disabled— 
even of helping them to organise their life outside the 
factory. 





Representatives of the three railwaymen’s trade 
unions, namely, the National Union of Railwaymen, 
the Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association, discussed 
the question of a further increase of wages with mem- 
bers of the Railway Executive Committee, on Monday 
last. On behalf of the Unions a joint claim for an all- 
round advance of 10s. a week was submitted. The 
representatives of the Companies promised to give full 
consideration to the proposals put forward, and to give 
their reply at an early date. 





THE PRODUCTION IN ROTARY 
FURNACES OF STEEL FOR 
CASTINGS.* 


By F. A. Lemon, M.I.Mech.E., and Hucu 
O’Nem, M.Met., D.Sc. 


Ir appears that a manufacturer of railway material 
was the first worker in ferrous metallurgy to make a 
— success of rotary furnaces. At the Cincinnati 

ilway Works in 1868, S. Danks produced wrought 
iron for rails in a large coal-fired refractory-lined drum, 
which rotated about a horizontal axis and rested upon 
permanent bearings. The basic lining of powdered 
iron ore and lime was applied as a paste in sections, and 
afterwards dried and heated. Patches were then 
melted in turn so as to produce a liquid pool, into which 
lumps of ore were thrown to chill and solidify the 
fettling. The present paper outlines the production 
of steel at Crewe Locomotive Works in a Sesci furnace 
something like that of Danks, but operating with an 
acid lining at temperatures nearly 500 deg. C. higher 
than his. The history of the development of rotary 
puddling furnaces is not without interest, and from 
Desch’st review of the subject we learn that in 1853 
Walker and Warren at Dowlais operated }-cwt. charges 
in a cylindrical machine which rotated about a hori- 
zontal axis. Tooth, in 1859, designed a furnace with a 
movable flue serving as a door, the lining being of fire- 
clay and not devoid of trouble. Menelaus, in 1867, 
made many experiments with rotary furnaces and 
always had trouble with the linings, his first choice of 
ganister being later replaced by rammed titaniferous 
iron ore from Norway. 

Danks appears practically to have overcome the 
difficulties of construction and refractory lining, but 
interest in his undertaking evaporated, owing to the 
contemporary development of steelmaking by the 
Bessemer and open-hearth processes. Two rotary 
puddling furnaces were operated in Italy in recent years, 
and during 1918 research in France was directed to pro- 
ducing pig iron in a rotary furnace, using pulverised 
coal as a fuel. Among others, the Sesci furnace was 
thus developed for melting iron for foundry purpose 
and during 1932 Messrs. Armstrong Whitworth, at 
Gateshead-on-Tyne, made steel in a plant of this type 
installed in their iron foundry, and similar work was 
carried out in Germany. About the same time the 
Mons Steel Foundry in Belgium operated Sesci furnaces 
entirely for steelmaking, and the Aktiebolaget Bofors, 
in Sweden, have used rotary plant extensively for steel 
production. 

For many years the L.M.S. Railway Company has 
aimed at the utilisation of the maximum amount of 
its own scrap in its interna] metallurgical processes, and 
has simultaneously obtained satisfactory results with 
pulverised-coal fired installations. For the manufac- 
ture of steel castings, a Tropenas converter plant and 
a 12-ton acid open-hearth plant had hitherto been 
employed, but the claims of the Sesci process as a 
substitute for these were put before Sir William Stanier, 
Chief Mechanical Engineer, by Mr. E. Millington, then 
chief metallurgist. The electric arc and the open- 
hearth processes with acid or basic linings were also 
considered, but the method which normally used the 
minimum amount of pig iron appeared particularly 
attractive. Since it was claimed for the pulverised- 
coal fired rotary furnace that the high working tempera- 
ture available would give very fluid metal, heat from 
exothermic bath reactions due to the oxidation of pig 
iron could be dispensed with. The decision was made 
about 1932 to install two Sesci furnaces, the ultimate 
aim being to develop a melting-down technique analo- 
gous to the crucible process. As is well known, this 
requires neither pig iron nor a boiling procedure, and 
generally relies for the production of killed steel on the 
content of manganese. 

That the Sesci steelmaking process had hitherto 
worked only with an acid lining was offset by the 
circumstance that good railway scrap, low in sulphur 
and phosphorus, was available, and it was hoped that 
if necessary a basic lining might ultimately be used. 
Besides the reduced consumption of pig iron, the 
advantage of the rotary-hearth furnace over the 
Tropenas converter lies in the better control of the 
steelmaking process and the avoidance of any metal 
loss by projection. Adjustment of the pulverised-coal 
distributor and the positive air blower should produce 
either oxidising or reducing flames as required, while 
the temperature and composition control] is much more 
flexible than in the converter. It is a disadvantage 
that, owing to the absence of side doors, the Sesci bath 
can be observed only by stopping the flame and sliding 
back the movable exhaust head, and, above all, the 
maintenance of the lining presents considerable 
difficulties. 





* Paper submitted to the Iron and Steel Institute for 
written discussion. Abridged. 


t+ See Jl. West Scot. Iron and Steel Inst., vol. 25, page 





195 (1918). 
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The 5-ton non-reversing furnace made under the 
Sesci-Garreau patents and illustrated in Fig. 1, on 
this page, consists of a horizontal cylindrical barrel 
about 10 ft. long and of 7 ft. 8 in. external and 
5 ft. 2 in, internal diameter, terminating at each end in a 
truncated cone to give an overall external length of | 
about 15 ft.4in. It is built of boiler plate with heavy | 
reinforcements. No special provision is made in the 
steel structure for expansion effects, and the linings 
must therefore have only slight after-expansion. One 
end of the furnace is fitted with a mixing chamber and 
the Sesci coal burner. The exhaust gases escape from 
the other into a movable head leading by a downcomer 
to a metallic recuperator of special design. A by-pass 
is provided so that any proportion of the hot gases can 
go directly to the chimney, and by this regulation the 
combustion air is preheated to within limits of 400 deg. 
to 600 deg. C.. as temperatures above 600 deg. C. would 
cause combustion in the mixer and destroy the grid. 
The movable head may be displaced in a direction at 
right angles to the furnace axis, so as to permit of 
charging and sampling. The barrel is fitted with two 
cast-iron pathways running on four of double 
rollers, and a 7}-h.p. motor with reduction gear and 
push button control drives a sprocket chain wound 
round the barrel, which enables complete rotation of 
the furnace to be made in both directions, with auto- 
matic reversal. Aiternatively, a slow rotation in the 
tapping direction with a fast return or a partial rotation 
in either direction can be obtained. The original chain 
drive has been moved to the outlet end of the barrel, 
as it is cooler in this position. Diametrically opposed 
tapping spouts are provided at the middle of the barrel. 

The fuel supply consists in the first place of a bitumin- 
ous coal of about 30 per cent. volatile matter content, 
which passes from the pulveriser to a hopper and a 
variable output feeder, and is thence blown through the | 
mixer. The latter contains a grid and is of wide area | 
and low pressure, the object being to obtain a relatively 
slow passage of the gases through the furnace. The 
size of the slots in this grid is important, and % in. 
width has been found desirable. When the recuperated | 
combustion air has reached a temperature approaching 
200 deg. C., powdered anthracite is gradually substi- | 
tuted for bituminous coal by the operation of a simple | 
valve. Two pulverisers of the ball mill type are used, 
und the following specification has been laid down for 
the powdered fuels : | 

Bituminous Coal.—85 per cent. minimum to pass 
through a British Standard 200-mesh sieve. 

inthracite Coal.—99-3 per cent. minimum to pass 
through a British Standard 120-mesh sieve. 

This might be compared with J. P. Kittredge’s* 
specification when making steel for castings in the basic 
open-hearth furnace. Using Pennsylvania coal with 
58 per cent. of fixed carbon and 4-5 per cent. to 7-9 per 


sets 


* See Am. Inst. Min. and Met. Engrs., Tech. Publ., No. 
1Lt9 (1939 





Fic. 1. 


5-Ton Non-Reversine Sesci Furnace. 


cent. of ash, he requires that a minimum of 90 per cent. 
shall pass through a 240-mesh screen. The cost of 
pulverising and delivering this coal to the furnace is 
given as 2.03 dol. per ton, and 474 Ib. of coal are used 
per (short) ton of metallic charge. 

Anthracite contains about 10 per cent. of volatile 
matter with about 0-8 per cent. of sulphur, and has a 
higher calorific power than bituminous coal. 
use it is claimed that (a) there is less likelihood of con- 
tamination of the charge by ash and sulphur, (b) the 
lower content of hydrocarbons gives a low concentration 
of steam in the combustion chamber. which 


By its | 


means | 


Too much rotation at this stage causes th: 
lining to suffer mechanical damage. After about 

hour the charge becomes pasty, and the full rotationa 
movement may be applied. A charge of 4} tons of 
is clear-melted in two hours, with cor 
siderable oxidation of carbon. Boiling takes 
place, and if ore is added carbon is removed at the 
rather low rate of about 0-002 per cent. per minut: 
Samples of the metal are taken at intervals and tested 
by the Carbometer until the carbon has dropped to th 


possible. 


stee| about 


soon 


reduced oxidation of the charge, and (c) the short flame | 


of anthracite gives a more localised heating. On the 
other hand, the anthracite flame is less luminous than 
that of bituminous coal, and the authors have con 
sidered increasing its luminosity, and therefore the 
radiated heat, either by admitting a certain admixture 
of bituminous material or, alternatively. by injecting 
oil or lampblack into the burner. The sulphur pick-up 
during steelmaking amounts to 0-02 per cent. maxi 
mum. For this type of furnace it is claimed that heat 
radiated from the flame to the charge is reinforced by 
actual conduction from the hot roof as it passes beneath 
the slag and bath during rotation. Furthermore, 
difficulties due to hard taps are avoided, while a portion 
of the metal charge may be removed at any time with- 
out emptying the furnace. The whole of the slag 
cannot be poured off without completely emptying the 
barrel, but a portion may be removed from the end 
port. 

The charge is introduced horizontally into the furnace 
from boxes by a standard type of ground charging 
machine. Upto 13-5 cwt. of turnings may be charged. 
In some heats a small amount of anthracite is added 
with the steel scrap, which, together with a little pig 
iron, provides carbon to induce a boil. After very 
many early trials it has been found that to produce a 


boil and work down the charge in a more or less orthodox 


way is simpler and produces better steel! than to 
attempt a direct fusion process without boiling. 
haps the éarly heats became more oxidised than was 
desirable, but the interesting thing is that with acid- 
lined are furnaces in the 


boiling-down is also considered necessary to obtain good | 


castings. In some few cases the authors have made 


additions of iron ore as an oxidant, but generally there | 


appears to be enough oxidation during melting to 
promote the boil. Limestone additions are made to 
the slag after the first carbon sample has been taken. 
If the furnace is starting cold a flow of bituminous 
coal is introduced into the air pipe, and the air tempera- 
ture rises quickly to about 180 deg. C. in 10 minutes 
to 15 minutes. Gradually the bituminous coal is cut 


off, and only anthracite will be in use after 30 minutes | 


operation. The furnace is given a partial rotation 
every few minutes to assist in uniform heating, the 
intention being to melt down as quickly as possible in 
the hope of keeping the sulphur pick-up as low as 


Per- | 


United States of America | 





TABLE I.—Heat C12, September 12, 1935 
Slag Analyses 
Ingot 

Analysis Fir 
Consti 11.33 12.00 12.45 12.58 B 
tuent a.m ' mm p.m p.m tr - 
Per Per re Per Per Per 
ent ent ent ent cent ent 
( 0-17 S10) ‘ uu 1-10 +. 30 )- 30 7-4 
Sj 0-35 Mant) 12-02 a-3 6-09 6-12 aL 
Mn 0-s1 FeO 16-42 27-22 23-62 23-62 2-4 
= 0-048 FeoO, Nil Nil Nil Nil N 
Pr 0-042 4! O, 6-00 4-4 4-s 1-6 | 
Cad 1a 7 0 io is 4-4 


required figure Finishing additions are then made 
and the metal can be poured after 34 hours to 4 hour- 
in the furnace. The tap-hole is opened .and the ladl 
takes the steel away to the foundry. The furnaces ar 
working two or three heats each day for 5 days to 
54 days per week. At the end of each day the lining 
is examined and a patch is fritted on, if necessary. a= 
below described in Appendix A 

Steelmaking in this plant commenced in 1935, and 
the procedure has been modified from time to time a- 
|experience has been gained. At the end of 1935, at 
IT. 


TABLI Physical Teats on Forged Sample afte: 


Normalising. 


| 0-564 in. 2-in. test-piece. 
} Vield Max. | Elonga-| Reduc I 
> . zod 
| Direction Point Stress. | tion on | tion of ral 
of Test Tons per| Tons per Zin | Area Ft i! 
| Sq. in Sq. in Per cent.|Per cent 
} | | 
Longitudinal 22-0 33-2 | 35-5 61-0 100, 75 
Transverse 20-0 83-5 10-0 46-4 | 30, 35, 42 


the suggestion of Messrs. Thos. Firth and John Brow: 
Limited, a l-ton ingot was made of Seaci steel] and 
examined by that firm. The ingot and slags wer 
| analysed (see Table I) and reported upon by them a- 
| follows :—The only point worth remarking upon 

the absence of Fe,0,. This is rather remarkable in 
view of the rather low temperature at which thi- 
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Fic. 2. Futty ANNEALED CasTING. 
120. 


furnace is operated. It is possible that it is absent 
because of the reducing action of the coal, but it would 
need investigating to be sure. At the same time, it 
has not much practical interest. The ingot was 
sectioned longitudinally, one half being used for macro- 
examination and the other, after forging, for physical 
tests. The latter half was forged to 3 in. square, and 
the tests were taken from the top of the bottom third 
of the ingot. Table II, opposite, shows the physical 
test results, which, if anything, are above the average. 


TABLE IIl.—HeEat A3/37. 


MICROPHOTOGRAPHS OF STEEL CASTINGS. 


















Fie. 4. QUENCHED AND TEMPERED 
CastTinc. X 120. 


Fic. 3. NORMALISED CasTING. x 120. 


| nium up to 0-05 per cent. is said to increase the fluidity 
| of red brass. The authors’ practice is to work the 
| charge down to a standard condition, as judged in the 
steel castings tends to give a sulphide-eutectic type of | ordinary way by slag samples, and to introduce some 
structure, existing as non-metallic membranes or chains | Alsimin (aluminium 54 per cent., silicon 32 per cent., 
round the crystal boundaries and leading to poor | iron 12 per cent.) into the ladle and aluminium wire 
ductility values. On the other hand, C. Sims and /| into the runners of the moulds, the total aluminium 
F. Dahle* consider that if, instead of adding the usual | addition being about 2 lb. per ton. The castings 
$ 1b. to 1 1b. of aluminium per ton, the dose is increased | contain 0-010 percent. to 0-020 per cent. of aluminium. 
to 3 lb. or more per ton, the network formation is The authors doubt whether 0-07 per cent. of sulphur 

|is harmful for the details required at Crewe, but the 
| warning of A. McCance that “in intricate castings the 
| danger of hot tears is substantially reduced if the 


Sesci steel, and from June of that year fine-grained 
steels have been produced in a general way by controlled 
aluminium additions. It is known that aluminium in 









sulphur is kept below 0-020 per cent.” must be borne 



























































ones _ in mind. W. J. Phillips has reported that tearing is 
Time. associated with the presence of elongated colonies of 

Carbon. Silicon. |Manganese.|  SiOb. FeO. MnO. CaO. inclusions, and that a sufficiency of aluminium causes 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. small globules of Al,S, to form and cracking is reduced. 

Hot tears have not caused any pronounced trouble 

11.25 a.m. Pig added to bring carbon to 0-3 | | with the present steel, but non-metallic inclusions in a 
per cent. for boil a4 ses boundary-network formation certainly provide the 
oh Sample | : 4 : jm oan 2 = a ae 22 main difficulties in the way of good ductility and bend- 
12.20p.m. |, | o19 | 0-045 0-03 63-3. | 18-7 4-1 8-4 test values. The present aim is to produce castings 
12.53 p.m. After tapping 0-22 0-243 0-69 62-3 | 19-4 4-6 8-7 containing manganese 1-0 per cent. to 1-5 per cent., 
Examples of tapping samples from a fixed acid 7 | | eilicon 0-3 per cent. to 0-5 ar cent., and aluminium 
furnace > 10-16 to 0-75) 0-25 jo-7 to0-85| 55-5 | 12-5 | 9-0 10-0 0-02 per cent.; a typical microstructure after full 
annealing at 900 deg. C. is shown in Fig. 2, on this page. 

The percentage composition of this steel is as follows :-— 

TABLE IV.—Propertizs oF LInInG MATERIAIS (DRIED AT 100 DEG. O.). carbon, 0-20; silicon, 0-45; manganese, 1-58; sul- 

l phur, 0-050; and phosphorus, 0-046. The yield 

Material | A | B. | c | OD. | E. | F. point of the steel was 25-0 tons per square inch; the 

maximum stress value, 35-4 tons per square inch; the 

Ultimate analysis : | elongation, on 2 in., 29 per cent.; the reduction of 
Silica oy ms e Ber cont. 90-13 | 87-3 87-6 72-4 83-4 90-9 area, 55 per cent.; and the Izod value, 42 ft.-lb. The 
4 ae 5 - “a Per cent. 5-36 2 7-6 18-7 10-6 4-9 inherent grain size was No. 7 A.S.T.M., fine. The 
tonal ignition sal ns = 1.58 3-0 2-7 3-6 . i 4-4 cellular arrangement of the pearlite shown is presumably 
Total .. ni? ry oe 98-00 98-5 97-9 93-7 97-8 09-0 due y eas reer —e too a a 

d time between the upper and lower change points, and a 

>> eee (approx.) Nitti — —_ - a le normalised ward such as that in Fig. 3, is probably 
Calcined china clay . 4: Per cent. i aa gn 28-2 - a to be preferred. The percentage composition of this 
Clay ; ap : .. Percent. 7:7 21-6 19-4 19-5 — ~_ steel, which was annealed at 880 deg. C. and then 
me... Se ae 97-0 98-6 97-8 100-0 - - normalised at 860 deg. to 880 deg. C., is as follows :— 

Properties of rammed test-pieces, fired at 1,350 deg. C. :— carbon, 0-19; silicon, 0-51; manganese, 1-44; 
Apparent porosity a ‘a .. Percent. 24-5 31-0 35°3 33-0 34 24-9 sulphur, 0-50; and phosphorus, 0-044. The yield 
ate =, Sl ae alien Lad Lat Ps 1-76 1-66 1-78 Rt 1-90 | point of the steel was 25-5 tons per square inch; the 
Papo chapel = i2 maximum stress value, 39-5 tons per square inch; 

. oor test-pieces, fired at 1,000 deg. C. :-— ise a ta =F the elongation, on 2 in., 25 per cent.; the reduction 
. — “ .* . er cent. neipien +1- as +1-6 a — of area, 38 per cent.; and the Izod value, 20 ft.-lb. 
etapa “= ro —_ } aaa a ae — ee The re dblh se size was No. 4 to 5, A.S.T.M. Ageing 
P as: i. 3 ; of test bars for eight weeks produces no changes in 

an hon to Of OM . : : - : ° mechanical properties. _ 

o 16,,, 30 ,, as ee 4 15 18 8 4 1 Quenching and tempering treatments are not usually 

” < 60 ,, , 10 21 27 12 41 7 applied, but it may be of interest to mention that one 

: a a = . * 31 American railway company is reported to have ordered 

; 300°” 28 25 12 20 22 36 heat-treated carbon instead of annealed alloy steel 
wheel centres. The structure of one of the present 
























































V-segregates are well pronounced and there is some | hindered, nodular inclusions predominate and ductility | to 880 deg. C. and tempering at 650 deg. to 670 deg. C. 
looseness in the centre, but that which is observed is | is restored. Many United States steel foundries, using | is shown in Fig. 4. The percentage composition of 


entirely normal and has nothing to do with the method | a 
of manufacture. The cleanliness is considered to be | 0 


above the average. Finally, we should like to state that | tageous. Much depends upon the oxygen concentration point 24-6 tons per square inch; maximum stress 


the results show that this process can make this class of | 0 
steel equal to the best produced in other acid systems. | a 


Analytical results from metal and slag samples taken | tised. It is also known that the addition of aluminium | value 35 ft. Ib. 
in February, 1936, are given in Table III. The authors | makes the steel flow more sluggishly, although alumi- Lining Material.—Most linings in use with rotary 












|authors’ castings after oi] quenching from 860 deg. 


cid electric furnaces have confirmed this effect, but this specimen is identical with that shown in Fig. 3. 
thers did not find the extra aluminium to be advan-|The mechanical-test results were as follows: yield 


value 35-8 tons per square inch; elongation, on 2 in., 


f the steel when the finishing deoxidisers are added, 
28 per cent.; reduction of area 51 per cent.; Izod 


nd this means that good slag contro] must be prac- 








believe that most steels should be made under condi- 
tions of grain-size control. During March, 1936, 
studies were made of the inherent grain size of the ' 6 


| furnaces are of the monolithic type, consisting of graded 
* See Trans. Am. Foundrymen’s Assoc., vol. 46, page | quartz bonded with 15 per cent. to 35 per cent. of clay 
5 (1938). material and 6 per cent. to 7 per cent. of moisture to 
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give a rammable mixture. This clay content generally 
corresponds with 5 per cent. to 10 per cent. of alumina, 
and other oxides are present to about 1 per cent. 
Alternatively, specially moulded silica bricks have been 
used, and British Patent 432,2 
an outer lining of refractory ganister or cement and 
an inner lining of refractory brick. Spalling troubles 
with the brick present difficulties and they have not 
been used in the furnaces at Crewe. The monolithic 
refractory is spread out and watered, after which 
tempering is allowed to proceed for some weeks. 
furnace barrels are stood on end and fitted inside with 
a built-up template which may be taken apart in 
sections. After tempering, the lining is applied by 
working from the bottom upwards and ramming with 
chisel-edged pneumatic tools. Ramming with the 
barrel in a horizontal position has not given good 
results. The barrels are allowed to dry on end for 
about a month with a daily coke fire underneath, 
except at week-ends, after which they are mounted 
on their rollers. A timber fire is then maintained 


inside the barrel for at least 34 hours, followed by coal | 
tiring until the air preheat temperature reaches 350 deg. 


C., and concluding with a slag glaze continuing until 
the preheated air temperature is at 400 deg. C. Pig 
melts have not been employed, and the new lining goes 
straight on to steel manufacture. Experience has 
proved that when once a lining has been brought into 
a good working condition, it pays to use it intensively 
and to shut down as little as possible. Continuous 
working would probably be economical, but so far 
only two shifts a day have been run, 


The economical success of the process as a whole | 


The | 


depends chiefly on the durability of the lining. 
refractoriness of the latter is only one of several factors 
involved and the particle size grading of the mixture 
is of equal importance. Changes of density take place 
during the firing of a new lining, owing to the con- 
version in the quartz caused by heat, and S. E. Dawson* 
considers that the ramming density should be 2 to 2-3 
to accommodate the quartz expansion at 573 deg. C. 
Tests made on one of the authors’ linings show that the 
density when rammed is about 2-1. Monolithic lining 
materials from ten different firms have been tested and 
about five different mixtures have actually been 
installed in the furnaces. A French pisé was first 
employed and gave reasonably good life, but British 
material is now inuse. As the lining becomes damaged 
during service it is economical to try and patch those 
areas which have worn most, and this has led to the 
utilisation of a patching or fritting technique described 
later in Appendix A. Curiously enough, only certain 
types of lining material seem to be able to hold these 
fritted patches, and a mixture which is satisfactory 
from the point of view of refractoriness and expansion 
may give only a low overall life in the furnace because 
of the difficulty of applying frits to restore its surface. 
A detached specimen of the authors’ frit material after 
use in the furnace gave the following results on a 
refractoriness test : 


Initial deformation of Cone, 26-27. Temp., 1,580 to 
test-piece 1,610 deg. C. 
Squatted Cone, 29. Temp., 1,650 deg. C. 


The properties of some unfired linings are given in 
Table IV on page 259. Materials A and B are satisfac- 
tory both in performance and for taking fritting repairs ; 
C and D are much less satisfactory, and E has not yet 
been tried in practice. Lining F collapsed during heat- 
ing-up, and this indicates the importance of particle 
size in relation to performance. Linings A and F have 
similar ultimate analyses, but their grading shows a 
marked difference. The bad lining F consisted of silica 
sand of fairly uniform size (through 60 mesh and on 
300 mesh), lacking coarse particles, and bonded with 
refractory clay. Good lining A, on the other hand, was 
composed of a mixture of prefired siliceous material 
for its coarsest fractions, with silica sand in the finer 
fractions, and a similar clay bond. Further details 
concerning the properties of refractory monolithic 
linings are given below in Appendix B. 

Acknowledgment is made to colleagues in the Chief 
Mechanical Engineer's Department and the Research 
Department who have assisted in the work, and to 
Sir Harold Hartley, F.R.S., Vice-President of the 
London, Midland and Séottish Railway Company, for 
permission to publish the results. 


(To be continued.) 








LECTURES ON THE MODERN POWER StTAaTION.—The 
number of applications received for tickets for the Cantor 
Lectures of the Royal Society of Arts, on “‘ The Modern 
having greatly exceeded the limited 
cccommodation at present available in the Society’s 
Library, arrangements have been made with the Institu- 
tion of Electrical Engineers to hold the last two lectures, 
on March 29 and April 5, in the lecture hall of the Institu- 
tion at Savoy-place, Victoria-embankment, W.C.2. Both 
meetings will commence at 1.45 p.m. 


Power Station,” 


* See Metallurgia, vol. 16, page 119 (1937). 


13, by W. Scott, covers | 
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| ** ENGINEERING’? ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 


| Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 

Copies of pepentietions may be obtained at the Patent 
Ofice Sales Branch, 25, Southampton Buildings, 

| Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed "’ is appended. 

Any person may,"ul any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


548,237. Roots Blower Arrangement. Crossley 
Brothers, Limited, of Manchester, and H. D. Carter, of 
Manchester. (2 Figs.) 
arrangement is for use on multi-cylinder compression- 
ignition oil engines. 
cylinder reversible marine type engine are shown at a 
and b. 
a thrust bearing ¢. The rotors f of the Roots type 
scavenging pump have their shafts mounted vertically 
and driven by bevel gears from the crankshaft. The 
blower draws its air from either of the branches ¢, u, and 
delivers it throagh the other branch into the pressure 

















($48,237) 


trank g from which it passes into the engine cylinders for 
scavenging. The arrangement at one 
end of the engine blends with the general engine structure. 
Further, the thrust block at e comes within space occupied 


vertical blower 


by the blower arrangement which would otherwise be 
unused, so effecting considerable economy in overall 
length of the engine. A solid bevel gear m is used in 


place of the more common split wheels for driving the 
blower from the crankshaft. This is made possible by 
the bearing v being of the split type carried on a housing z 
which is spigoted and bolted into the main bed-frame of 
the engine By removing the housing and the bearing, 
the wheel m can be slid along the crankshaft and with- 
drawn. (Accepted October 1, 1942. 


LIFTING AND HAULING APPLIANCES. 


545,645. Overwinding Protection for Cranes. The 
Wellman Smith Owen Engineering Corporation, Limited, 
of London, and S. Stockdale, of Wolverhampton. (6 Figs.) 
February 28, 1941.—The mechanism illustrated is 





| 


Jaly 11, 1941.—The blower | 
Two of the cylinders of a multi- | 


The crankshaft carrying the flywheel d runs in | 


designed to prevent over-hoisting by the winding drum. | 


A shaft 5 coupled to the winding drum shaft carries a 
worm 6, which with worm wheel 8. 
the rearward face of the worm wheel is formed a constant 
radius flange 11 having its operative end 12 formed as a 
cam. The remaining inoperative part of the flange 
subtends an angle of about 350 deg., ending short of the 
back of the cam 12 to allow a roller 14 to pass through 
the gap. The roller is mounted on the free end of the 
lower part of a composite lever 16, both parts having a 
common pivot pin and being arranged to rock as a unit 
about their pivot when the roller is deflected away from 
the centre of the worm wheel 8. The upper part of the 
composite lever carries a pin which engages in a groove 
at one end of a short sleeve 21. The latter slides on the 
worm shaft 5, and is positively rotated by a key on the 
| shaft. A tension spring biases the lever 16 against an 
| adjustable stop pin, the lever holding the sleeve in its 
| left-hand position in Fig. 1. At its other end, the sleeve 
has a tripping ridge 25 which can pass freely between 
lthe horns of the forked upper end of the limit switch 


meshes a 


On | 





MARCH 26, 1943. 


| 

| throw-over lever 28 (see Fig. 2). On assembly, the worm 
| shaft 5 is set so that the tripping ridge 25 stands up 
| vertically at the instant whém the roller 14 is just beginning 
to ride up the cam 12. The sleeve 21 is located by 
| adjusting a stop pin engaging the lever 16 so that th: 
| Sleeve can rotate with its tripping ridge 25 just clear «/ 
| the plane of the fork on the throw-over lever 28. The 
adjustable stop pin is then firmly locked and at th. 
same time the worm and worm shaft are drilled to tak 

a cotter. During the whole period of lift until th. 
safety limit is approached, the roller 14 rides idly on th: 
constant radius part of the flange 11, the upper part of 
the composite lever 16 positioning the sleeve 21 on tl« 
shaft that its tripping ridge rotates idly. When 
however, the safe limit of lift reached, the cam i 
begins to deflect the roller 14 and so to rotate the con 


Fig.t. 
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45.645) 


posite lever. This lever slides the sleeve along the worm 
shaft until the tripping ridge 25, coming into the plane 
of the fork on the lever 28, strikes one horn of the fork 
and throws the lever over. The limit switch then open- 
the raising circuit of the crane motor but the 
lowering circuit closed. The dimensions of the severa 
parts are chosen so that tripping of the lever 28 is accon 

plished just over one half revolution of the worm 
shaft 5. This has the advantage that the load can 
raised again after only a brief period of lowering, sinc« 
the resetting horn of the fork is left in contact with the 
trailing edge of the tripping ridge. During lowering, th« 
roller 14 bears for one complete revolution of the worm 
wheel on the constant radius part of the flange 11 The 
roller is then deflected by the back of the cam 12 and 
bears on the inner face of the flange. The design can 
be modified to provide also for protection against over 
lowering. (Accepted June 5, 1942.) 
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MISCELLANEOUS. 


548,206. Slag Foaming Machine. Holland and Hannen 
and Cubitts, Limited, of Westminster, and E. Jagger, of 
Westminster. (2 Figs.) March 25, 1941.—The machin 
is designed to ensure that foaming is carried to completion 
and to avoid the formation of solid dense humps. It is 
also designed to have a minimuwm of headroom so that it 
can carry out foaming at the of the slag. A 
horizontal cast-iron wheel 1 of channel section is rotated 
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source 









in a clockwise direction. A very shallow depth of water 
is maintained in the channel. Molten slag is fed from a 
chute 3 above the ring and falls into the shallow water 
The foamed slag bears against guide plates 4, 5 as it 
foams up while the wheel 1 rotates. At an angle of 
250 deg. from the point at which molten material is fed 
to the wheel, a scraper removes the upstanding foamed 
material. The foamed slag then passes off the whee! 
between the scraper and the outer guide plate. ( Accepted 
September 30, 1942.) 
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THE MECHANISM OF 
INSULATION BREAKDOWN. 


By Dr. T. F. Watt, M.1E.E. 


In order to explain the electrical breakdown of 
solid insulating materials, P. Béning* has developed 
the account given below of the mechanism of the 
processes which lead to the rupture of the material. 
Boéning’s theory is built up on a basis which is partly 
theoretical and partly empirical, and provides a 
remarkably comprehensive view of the phenomena 
involved which is in close agreement with the known 
experimental facts. The ‘thermal theory” of 
Wagner and the “thermal-electric theory” of 
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1 
a’ 
Rogowski are taken into account, as well as the 
experimental results of Moon and Norcross. 

The mechanism of the breakdown of solid insulat- 
ing materials can be accounted for in the light of the 
following considerations: (i) The conduction of 
electricity in solid insulating materials is due to the 
existence of a multitude of minute channels in the 
body of the material which are filled with moisture 
and thus provide electrolytic conduction paths 
through which the insulation current actually passes. 
The insulation material itself is to be regarded as 
non-conducting and experiments have proved that 


o 
(8010.F.) 





* Bull. Schweiz. elek. Verein, page 368 (1938); Zeit. 
fiir Phys, page 446 (1929); Elektrische Isolierstoffe, 
Vieweg u. Sohn, 1938. See also Z.7'..Z., page 1356 (1938) ; 
B. Ganger, Archiv. fiir Elek., page 346 (1938); Moon and 
Norcross, Archiv. fiir Elek., page 827 (1933). 








| neutralise the boundary ions. 


| 
| the conductivity can be influenced by certain treat- 


ments., viz., by drying out the colloidal types and 
by repeatedly re-crystallising the crystalline types. 
The walls of the minute conducting channels become 
lined with adsorbed ions the nature and functions of 
|which are indicated in the following sections. 
| (ii) The boundary walls of the conducting channels 
jare lined with adsorbed “ boundary ions” which 
| may be either positive or negative and, in general, 
|are held in position by intensely powerful forces 
| requiring a correspondingly intense applied electric 
field in order to tear them away. (iii) In addition to 
| the “boundary ” ions of (ii), there are “* supple- 


























| mentary ” or “creeping” ions which are also 
|attached to the boundary walls and electrically 
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The adhesive force 
| by which the supplementary ions are attached to 
the boundary walls, however, is, in general, con- 
siderably less than that which holds the boundary 
ions, and consequently the supplementary ions can 
be driven away by a much less intense applied 
electric field. (iv) In the conducting channels 
themselves are the normal dissociated ions of the 
electrolytic moisture by means of which the insula- 
tion current is carried. 

In Fig. 1, is shown diagrammatically the arrange- 
ment of the different groups of ions in a conducting 
channel of the insulating material. When such a 
material is subjected to an applied potential, a 
current will flow the magnitude of which will 
correspond to the conductivity of the electrolyte. 
If the applied potential is large enough, the supple- 








mentary ions referred to in (ii), above, will be swept 
away by the corresponding applied electric field and 
the boundary ions, referred to in (i) will remain 
and so give rise to a “‘ space charge.”” Suppose now 
that a disc of insulating material is taken and an 
electrode of the same diameter as the disc is applied 
to each face. Ifa potential V is applied to the disc 
electrodes of such a magnitude that the supple- 
mentary ions are driven from the walls of the con- 
ducting channel, and assuming that the boundary 
ions are negatively charged, the conditions will be 
as shown in Fig. 2. At the moment of application 
of the potential to the electrodes a current I will 
flow such that, 
enet 
a 
where R is the electrolytic resistance of the moisture- 


filled channel; that is, R 


specific resistance of the electrolyte, A is the cross 
sectional area of the channel, and d is the length of 
the channel. The negatively charged boundary 
ions which form the space charge will partly neu- 
tralise the electric field due to the applied potential 
and will operate to produce a back electromotive 
force as follows :— 

Let o be the surface density of the space charge 
so that the electric force due to this space charge 


fd, where p is the 


‘ + 
will be =, and, for convenience, this may be 
written 26. At any distance z from the negative 
electrode the intensity of this force will be 
dE, 





5e= 366 = — 7- (1) 
and the applied potential must have a component 
V, = — E, to compensate this opposing force. In 


addition, the applied potential must have a com- 
ponent V, to provide the electric force to drive the 
current through the electrolyte, such that, 

d Vi d p Pp ‘ 
dz ~ ae a7 = "6° (2) 
Therefore, the total electric force which has to be 
provided by the applied potential will be, 


F =F, +F, =. 


“! (3) 
and this is shown by the diagram, Fig. 3, where 


F, 


+262 


8 


F ; 
tan a = == 26. Ifais the force necessary to cause 


breakdown of the insulation, that is, the maximum 
applied intensity of force which the insulation 
material can withstand, then putting F =a for 
x = d in equation (3) gives, 


utt. 4.2 
a=I-.+ 26d, 
or, 


I— =a — 26d, 


~ 
A 
so that equation (3) may now be written, 
F =a —2bd + 26.z. 
The breakdown applied potential will consequently 
be given by 4 
d 
Vesss « Ve+ Vom | {(a—2bd)dx+2bxdz}, 
0 


Vrupture= (@ —2b6d)d+b@=ad—b# (4) 
This result is shown in the diagram Fig. 4, where 
the ordinate at any distance z from the negative 
electrode represents the corresponding area of the 
shaded section of Fig. 3. When the applied 
potential reaches the rupture value, the boundary 
ions will be torn away from the boundary walls and 
this will occur suddenly—a kind of relay action 
being established—in consequence of which intense 
heat will be produced, gases will be formed, and the 
insulation material will be destroyed. 

Reference to the expressions for the rupture 
pressure shows that the magnitude of the pressure 
is a parabolic function of the distance, and, further, 
this pressure will have a maximum value (see Fig. 5), 
when 

7 (Vraptare =0=a — 2bd, 
that is, 


a r 2 
d= xe’ and consequently (Vrupt,)max = 


ba . 
4b 
It is also to be observed that if there is no space 
charge, that is, if 6 = 0, which implies that the 














supplementary ions have not been displaced so that 
the space charge of the boundary has not, in conse- 
quence, become neutralised, then, 


Vrupture = @-d, (5) 


that is, a straight-line function of the thickness of 
the insulation material as shown in Fig. 5. 

If the applied pressure V becomes reduced (or | 
alternatively, if the thickness d of the insulation 
material is increased), the field intensity in the con- | 
ducting channel at the negative electrode will 
eventually fall to some value c. If now c is also the | 
field intensity necessary to dislodge the supplemen- 
tary ions from the channel walls, then any further 
reduction of the applied potential will result in the 
supplementary ions reassembling on the channel 
walls, as shown in Fig. 6. For this condition the | 
following relationships will hold, viz., 

Ve=cd+bid’?: a e+ 2bd’. 
Eliminating d’ gives 


a c\? 
V—cd (SS) 


(a —c)* 
46 
which is the straight line also shown in Fig. 5. 

Effect of Temperature.—At a given constant tem- | 
perature, insulation material is characterised by the 
three quantities a, 6, c of the foregoing investigation. 
Experiments have now shown that the effects of 
temperature can be classified into three groups as | 
follows :—Group I.—A range of low temperature for 
which experimental data show that the rupturing 
pressure is independent of the temperature and in 
this range the breakdown pressure rises propor- 
tionally with the insulation thickness. Group I/.— 
Experimental data show that the rupturing pressure 
falls slowly as the temperature rises and this range is | 
termed the “thermal breakdown range.” Group | 
III.—The rupturing pressure falls rapidly as the | 
temperature rises and this range is termed the 
“thermal breakdown range.” Béning has shown | 
that by defining the quantities a, 6, c as respective | 
functions of the temperature, the formule (4) to (6) 
can be made to give results in accord with actual 
experimental data and in Fig. 7 is shown a compari- | 
son of the calculated and experimental values for 
the rupturing pressure of “‘ Frequenta”’ insulating 
material. 

A. Guntherschulze has pointed out that while 
there can be no doubt regarding the validity of 
Béning’s theory as applied to many insulation | 
materials, or that the theory forms a notable contri- | 
bution to our knowledge of the subject, it can| 
hardly be applied without modification to substances 


such as glass. 


that is, 


+ed=sk + c.d, (6) 





V rupture ~ 
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Vol. I. Edited by PrRorgssor | 
H. L. SEwWarRD. New York: The Society of Naval | 
Architects and Marine Engineers. [Price 6 dols., post 
paid in the United States; 6.75 dols. elsewhere.) 

Tuts book has been compiled primarily for the 

benefit of the members of the publishing institution 

and is the joint work of a number of eminent Ame- | 
rican marine engineers, each of whom is responsible 
for a chapter, the whole being edited by Professor | 


Marine Engineering. 


Herbert Lee Seward, Ph.B., M.E., of Yale Uni-| accuracy. 


versity. This collaboration has resulted in a work 
which is, in effect, a well co-ordinated collection of | 
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that of the more obvious economic considerations. 


| In the interests of space, it has been necessary to 


omit any reference to the history of the subject, 


| which will be regretted by those who would wish 
| to learn more of the days when the steamship was not 
| yet a seagoing vessel, and the Mississippi and other 
| great inland waterways of America were the nursery, 


if not the cradle, of marine engineering in that 
Continent. 

Machinery for passenger liners and large high- 
speed cargo ships receives a prominence which 


| reflects the interests of the authors and their public 
rather than the economic inyportance of these | 


types, but the machinery for the tramp steamer 
which has earned the bread and a little of the butter 
of the shipping industry for so many years receives 
scant consideration, at least in the descriptive part 
of the book. Starting with a chapter devoted to 


| the general characteristics of propelling machinery 


of various types and a consideration of the factors 


governing the choice between single and multiple | 


screws, there follows a chapter on the speed and 
power of ships and the choice of suitable propeller 
revolutions. Then, logically dependent on the 


|two previous chapters, there follows one on pro- 
| cedure in general design, which is, perhaps, the most 


interesting and informative in the whole book. It 
deals with the design of a single-screw geared- 
turbine general cargo ship of 12,800 tons loaded 
displacement and 14 knots speed, burning oil fuel 


|}under water-tube boilers, from the first tentative 


approximation of the characteristics for basic 
design to the issue of working drawings, showing 
the manner in which the design is carried through, 
the sequence of the important steps, and the prin- 
cipal factors which require consideration. The 
design features emerging from this treatment are 
tabulated against the corresponding features of 
eleven other ships of similar type. 

The chapter on boilers deals almost exclusively 
with the water-tube type. It contains an excellent 
section dealing with heat transfer and another on 
the general performance of boiler units, in which an 
analysis of heat losses and gas temperature con- 
ditions is outlined and illustrated by means of 
graphs plotted against a base of load. Super- 
heaters and the control of superheat temperatures, 
air heaters, economisers and oil burners are ade- 
quately dealt with in their application to water- 
tube boilers and so far as space permits. There is 
a section on moisture carry-over, with a paragraph 
on methods of determining the dryness fraction of 
a sample of steam, but there is the usual silence 
regarding the difficulty of ensuring that the sample 
taken is really representative. Chapters on steam 
engines, reciprocating and turbine, follow familiar 
lines. Some attention is devoted, in connection 
with the latter, to the effect of steam and vacuum 
conditions on economy, to reheating, and to re- 
generative feed cycles. The chapters on reduction 
gears, propellers and shafting are of outstanding 
merit. There is an all too brief reference to the 
early troubles with double-reduction gears in this 
country during and immediately following the last 


| war, but the authors do not appear to be aware 


that most of these troubles were traced at last to 
the effect of air raids, which caused interruption 
to the gear-cutting operations and a fall in the 
working temperature, resulting in contraction of the 
partly cut gears and consequent loss of dimensional 
It is to be hoped that there will be no 
recrudescence of this particular trouble. 

The treatment of Diesel engines follows con- 





papers covering various branches of the subject. The | ventional lines, but the accompanying illustrations 
present volume deals with some general principles | are less adequate than those in the remainder of the 
of design and with main propulsion units, while | book and it is unfortunate that the two engines 
Vol. Il, when published, will treat of some special | illustrated should both be of the trunk-piston type 
marine developments in the basic sciences. A com-| while crosshead and opposed-piston types, though 
prehensive survey of marine engineering has been | described, are not illustrated. The chapter on 
aimed at, the point of view being that of the design | materials and metallurgical engineering is well 
and drawing offices. A knowledge of the funda-| written and is free from the suggestion of black 
mentals of mechanics and thermodynamics is taken | magic which is so apt to creep into writings on this 
for granted and referred to as occasion requires, | subject when prepared for the non-specialist reader. 
but the routine work of the seagoing engineer is | The glossary of metallurgical terms which has been 
scarcely mentioned, notwithstanding its importance | introduced into this section will be found especially 
and the fact that the requirements of maintenance | useful. 

exercise an influence on design which is, or should| Comparing this publication with the standard 
be, all-pervading and which has played a part in works with which he is familiar, the British reader 
the moulding of existing designs not less than| will notice at once that, while the statements of 





performance and efficiency are on the whole con- 
servative, predominant attention is given to 
designs which he would consider advanced; and 
he will he apt to contrast British with American 
practice in the light of the somewhat different eco- 
nomic atmospheres of the two countries during the 
past two decades. No doubt, with the gradual 
improvement of conditions, the authors are glad 
enough to leave the past behind them and to write 
in a manner which conveys [ittle impression of the 
narrow limitations which have for so long been 
imposed by economic stringency. Nevertheless, 
Goethe’s dictum remains true: “It is in working 
within limits that the master comes out.” 





on 
| 

High-Frequency Thermionic Tubes. By Dr. A. F. Harvey 

London: Chapman and Hall, Limited. [Price 18s.) 


| THaT portion of the electromagnetic spectrum cove: 
| ing wavelengths from 10 m. down to 1 cm., and 
frequencies from 30 megacycles up to 30,000 mega. 
cycles per second is termed the ultra short-wave, or 
ultra high-frequency, range. Such waves were begin- 
ning to be extensively utilised in connection with 
television and other radio developments which 
characterised the years immediately preceding the 
outbreak of war; and they have played a vital 
part, and are likely in future to play an even more 
vital part, in its conduct. The construction of 
thermionic tubes within which ultra high-frequency 
energy may be generated, modulated, amplified or 
demodulated, the design of appropriate circuit 
elements, and the development of efficient radiating 
and receiving antenna systems to be used in con- 
junction with such tubes, all present special pro- 
blems, some of considerable intricacy. So com- 
paratively recent is the whole subject and so rapidly 
has it been expanding that little information is to be 
found outside specialist literature. Perusal of 
Dr. Harvey’s book raises some doubt whether the 
subject is yet ripe for text-book presentation ; at 
all events, what he provides is more in the nature 
of a technical survey than a scientific study. There 
may be some excuse for quoting results and omitting 
most of the analysis employed in obtaining them, 
when copious references to original sources of 
information are supplied, as, in fact, they are. The 
| Serious student, however, expects a text-book to 
| provide more than a superficially simplified sketch 
{supplemented with an extensive bibliography. 
| Moreover, though varieties of notation are to be 
| anticipated in papers written by mathematicians, 
| physicists and electrical engineers, greater consist- 
jency ought reasonably to be expected from the 
| author of a book; yet, on page 206, the imaginary 
| unit is denoted by j, the propagation constant by p, 
|and £ is referred to as the “ wave length constant,” 
| while, six pages farther on, the imaginary unit is 
| denoted by i, the propagation constant by A, and 
8 is referred to as the “* phase constant.” Doubtless, 
| some allowance must be made for the fact that the 
book has been compiled and seen through the press 
in a time of stress. Dr. Harvey is more successful 
in describing his own experimental work. Much 
| of his data is exhibited in graphical form, and the 
|manner in which the plotted points lie on the 
curves is a tribute to his experimental skill. 

The first chapter deals, in a manner rather too 
brief to be useful, with rectification, amplification, 
positive and negative feedback in thermionic tubes 
at frequencies sufficiently low to render electron- 
transit times negligible. This is followed by a 
discussion on the effect upon tube properties of 
increasing frequency of operation, and some useful 
indications regarding measurements in the high- 
frequency range are given. The inherent defects of 
thermionic-tube oscillation generators based on the 
principle of reaction become preponderating towards 
the higher frequencies. Reduction in the size 
and spacing of the electrodes, and the use of short 
leads brought out at widely separated points on the 
containing envelope instead of in a bunch through 
the base, serve to minimise the effect of inter-elec- 
trode capacitances, but also restrict the amount of 
power generated. An additional cause of decline 
in performance at high frequencies is the finite 
transit time of the electrons. Fortunately, other 
types of oscillation are possible, dependent upon 
electron inertia effects, and these possess an inherent 
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superiority at ultra-high frequencies. In the earliest 
of them, discovered by Barkhausen and Kurz, the 
grid is maintained at a high positive potential and 
the anode at a small negative potential. The 
rather different technique of Gill and Morrell is 
likewise considered, together with some experi- 
mental investigations in which electron emission is 
replaced by positive-ion emission. 

\pproximately half the book is devoted to the 
magnetron and its three regimes of functioning— | 
electronic, dynatron and resonance. The con- | 
spicuous lack of success in dealing theoretically with | 
the magnetron is made abundantly clear. Equa- | 
tions (95) and (96), for instance, purport to represent | 
alternative expressions for an electron transit time | 
deduced from the same differential equation. The | 
numerical factor in the former is */15, and in the | 
latter it is 5-04, but the large discrepancy occa- | 
sions no comment. A comparison of the various 
regimes from the point of view of efficiency is 
undertaken, and attention is directed to certain 
disadvantages, one of the most serious of which 
is the poor frequency stability under modulation 
conditions. The final chapter describes the Klystron 
and allied tubes, discusses velocity modulation of 
an electron beam, and concludes with an inter- 
esting, though severely condensed, survey of wave 
guides and horn radiators. 





Engineering Surveys: Elementary and Applied. By 
Harry Ruspey, Proressor Groree E. LOMMEL and 
PROFESSOR M. W. Topp. New York: The Macmillan 
Company. London : Macmillan and Company, 
Limited. [Price 20s. net.) 


Tue many new books on surveying, primarily for 
students, issued by United States publishers, may 
be explained, presumably, by a greater demand | 
for survey specialists over there as compared with 
the demand in this country ; the British Isles have 
been surveyed in such great detail, and the maps 
available are so excellent, that British civil engineers 
seldom have much more than simple cadastral work | 
to undertake, and surveying tends to find a second- | 
ary place in college courses. The position in the 
United States is more nearly comparable with that 
obtaining in India, where, again, surveying is a 
main subject in engineering courses and is, inci- 
dentally, very well taught. Volumes such as the 
one under review, being written mainly for students, 
must of necessity describe at length work and 
apparatus about which there is very little novelty, 
and for this reason scant space can be found for 
those branches of surveying which have been the 
subject of some recent developments. These are 
summarised, but the detail is avoided by directing 
the reader to the excellent special pamphlets issued 
hy the United States Government and to other 
reference books. It is on this account, perhaps, 
that, in dealing with the use of current meters in 
river surveys, the authors have failed to emphasise 
the need for periodic calibration of the meters ; this 
is very important, as was shown in flow measure- 
ments for the Irrawaddy, where the meters, used in 
silt-laden waters, changed by as much as 5 per cent. 
in a fortnight’s work and had to be sent back to 
base and recalibrated to secure a mean value for 
the period before they were taken down and put 
in good running order again. The authors have 


also omitted notes on the very useful device of | ; e 
load, throttling of the air as well as the gas resulted 


float rods for, measurements in canals and other 
shaped channels. 


do justice to the subject and only permit of a very 
condensed and not too clear an exposition of the 
subject. The binding, and more especially the paper, 
are good enough to arouse the envy of publishers 
in this country ; and the printing, particularly of 
the tables, is excellent. 





THE AIRGRAPH SERVICE.—Upwards of 90 million air- 
craph letters have been handled at the General Post 
Office in London since the service was introduced in 
May, 1941. The weekly average is now 2,500,000. To 
cope with the increasing work labour-saving machinery is 
cing installed and the staff increased. Most of the 200 
«xtra women sorters, taken on for the Christmas rush, 
have been retained. Further extensions of. the service 


are under consideration. 
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Again, in the chapter on photo- | 
grammetry, that most important of recent advances 
in surveying practice, the 55 pages allotted scarcely | 





THE INSTITUTION OF 
MECHANICAL ENGINEERS. 
(Concluded from page 254.) 

WE conclude below our report of the discussion 
on Mr. Joseph Jones’s paper on “ The Position and 
Development of the Gas Engine ’’, read before the 
Institution of Mechanical Engineers on Friday, 
March 19. 

Dr. E. Giffen thought that one of the most interest- 
ing points in the paper was the ability of the author’s 
engine to operate on town gas at a compression ratio 
of 15 to 1 with either spark or oil ignition. It was 
well-known that, with large cylinders and slow 
speeds, the compression ratio on town gas would 
normally be limited by detonation to a value of the 
order of 7 or 8 to 1. Smaller cylinders facilitated 
cooling of the gas, and higher speed promoted tur- 
bulence, both reducing the tendency to detonate, 
but the ability to run at a compression ratio of 
15 to 1 represented a notable achievement in com- | 
bustion-chamber design. The b.m.e.p. quoted for | 
gas, both town and producer gas, was 90 lb. per | 
square inch. This, presumably, was the normal 
rating of the corresponding compression-ignition oil 
engine and was consistent with the usual conserva- | 
tive rating for stationary engines. For the com- | 





| pression-ignition engines, 90 lb. per square inch | 


b.m.e.p. represented a considerable proportion of | 


|excess air, this being found desirable in order to 


ensure good combustion and to reduce the maximum 
temperatures in the cylinder. On producer gas, of | 
comparatively low calorific value, the same b.m.e.p. 
was recorded ; it would be interesting to know in | 
this case whether the engine was working at the 
mixture ratio giving maximum power. For town 
gas, of much higher calorific value, the same b.m.e.p. | 


|of 90 lb. per square inch was recorded, and, pre- 


sumably, the output in this case was limited in some | 


| way, either by using a weak mixture, or perhaps by 


a late ignition timing. It would be interesting if | 
the author could give details of the air/gas ratio 
giving 90 lb. per square inch b.m.e.p., the ignition 
advance, and the extent to which the governor was 
throttling the mixture at this output. Further, if 
the power was restricted by either of the above 
methods, could the author say to what extent the 
b.m.e.p. could be increased by varying any of them 
without detonation? The influence of cylinder 
size was confirmed by the author’s reference to 
unsatisfactory results with cylinders 11 in. in 
diameter. Was the limitation due to detonation ? 
If not, could he give further information ? 

The author stated, on the governing of engines 


using oil ignition, that ‘‘ these engines when running | 
with pilot oil ignition must work on quality govern- | 


ing, with the result that the fuel consumption below 
half load is very poor.” That was in agreement 


with the results of tests at present in progress at | 


the I.A.E. Research Department on the conversion 


of vehicle compression-ignition engines to use pro- | 


ducer gas. To make as little alteration as possible 


to existing engines and accessories, an engine was | 


on test at its standard compression ratio of 16 to 1, 
using standard injection equipment, controlled to 
give only sufficient oil injection for good ignition 
of the gas. The results were generally very satis- 


factory but it had been found that, on reduced | 


in a smoky exhaust. For this reason the type of 


gas/air mixer used on converted petrol engines, | 


in which a constant mixture ratio was desirable, 
was unsuitable for converted compression-ignition 
engines retaining oil ignition. The smoky exhaust 
was presumably mainly due to the necessity for 
maintaining the compression pressure at a sufficiently 
high value to promote ignition of the oil. When 
the power was controlled by throttling the gas only, 
a clean exhaust was obtained, but obviously the 
gas/air mixture at reduced load could not be main- 
tained at a value giving maximum efficiency. He 
was glad to know that the author favoured the 
development of the two-stroke engine. From the 
mechanical point of view, the great disadvantage of 


the two-stroke engine in the past had been the | 


necessity to provide a blower, but now, with the 
general move to higher output, supercharging of 
four-stroke engines was becoming standard practice, 


and a blower was accepted as an essential accessory. 
He expected to see a great advance in the develop- 
ment of two-stroke engines in the near future, and 
the suggestions in the paper indicated one of the 
interesting possibilities. 

Major W. Gregson, M.Sc., said that he was par- 
ticularly interested in the possibilities that the 
paper opened up for the application of the producer- 
gas engine at sea. Whereas, in the present state 
of the art, it did not seem attractive for other than 
low powers, he thought that a case could be made 
for the gas-engine ship for coastal work. The main 
difficulty was disposal of the producer tar. If the 
producer used anthracite or coke, this difficulty 
would disappear, but the former was an expensive 
fuel, and the latter was bulky; although it could 
well be used in ships running from, say, the Tyne 
to the Thames with coal, as the ships could bunker 
on the Thames with gas-works coke for the double 
trip. On the other hand, there were plenty of 
good bituminous coals available in this country 
for producers of the pressure type, provided the 
producers functioned at not too high a rating ; 
but, if the tar were washed out by scrubbers, there 
would always be trouble with port authorities. 
It seemed necessary, therefore, to develop a pro- 
ducer which would crack the tars into fixed gases. 
In a small ship of the type visualised, the whole 
of the engine-room and deck auxiliaries could be 
catered for by steam from a waste-heat boiler, 
as, with the gas engine, some 2 lb. of steam was 
available per s.h.p. per hour. It was known that 
both the Russians and the Germans had developed 
this type of propulsion for river craft, but, operating 
in salt water, there was one further difficulty to be 
overcome and that was potential waste of fresh 
water for saturating the producer blast. Operating 
in fresh water, the exhaust from one or more of the 
auxiliaries could be used for this service; but, 
with the ship in salt water, this loss of fresh water 
could not be entertained. The way out of the 
difficulty appeared to be to use either a proportion 
of the waste-heat boiler steam or, alternatively, 
the exhaust from the auxiliaries, to operate an 
evaporator. Two evaporators would be required, 
one in use and the other off for cleaning. A further 
attraction of the dual-fuel engine of Mr. Jones’s 
design was that, if there were any difficulty in obtain- 
ing solid fuel at a rational price, then an immediate 
switch-over to fuel oil was possible. 

The author, in replying to the discussion, said 
that Lord Falmouth had referred to the production 
of gas under high pressure. That was a process 
which he hoped would be developed, thus making it 
possible to use gas of low calorific value in the 
high-pressure injection sengine. Mr. Bailey had 
referred to the availability of waste heat. In the 
water jackets, approximately 2,000 B.Th.U. of low 
value was available; in the exhaust, there was 
2,450 B.Th.U. to 2,500 B.Th.U., but only 50 per 
cent. of that was available, because the temperature 
range did not permit use to be made of any more. 
|The amount of heating available on the high-com- 
pression gas engine was really about 3,200 B.Th.U. 
per brake horse-power hour, which was more than 
the output of the engine ; the problem was how to 
make use of that low-quality waste heat. 

Mr. Alcock had referred to the question of special 
cooling in the high-compression gas engine. In a 
modern engine, even if it were a Diesel engine, no hot 
| spots were permitted unless they were separately 
|introduced. The question of hot spots had received 
|a great deal of attention, whether the engine had 
been running ag an oil engine or as a gas engine, but 
| when running as a gas engine the question was more 
|important ; the introduction of a hot plug, such as 
was used on a petrol engine, made all the difference 
between a rating of 90 lb. and 75 lb. per square 
inch b.m.e.p. A cone plug had to be used, in which 
there was practically no cavity between the insulator 
and the body of the plug. It was also necessary to 
avoid pockets in the combustion chamber; even 
indicator holes limited the maximum brake effective 
pressure. By avoiding all pockets, etc., it was 
possible to go up to 110 lb. b.m.e.p. Mr. Alcock 
also referred to quality governing and its bearing on 
efficiency. On nearing the full output of the engine 
—anything over 75 per cent.—one was well within 
| the mixture ignition range of the gas, with quality 


| 
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NOTES FROM SOUTH AMERICA. | transport system in the city of Santiago is cont: 
plated in the Government Bill for the nationalisati 
Tue shortage of ocean-going shipping continues to | passenger transport services, which will be submi 
restrict the trade of South America which otherwise, | to Congress. Meanwhile, the Government have {: | 
on the export side, might reach “* boom" proportions | it advisable to requisition trams and "buses in Sant; 
because of the demand for strategic and other essential | in view of the problems created by the deficien: 
products by the Allied nations. Although trunk-line | a centralised control will be establi 


governing ; with quantity governing one got almost 
the same, but below half load there was a marked 
effect on the ignition. The percentage of gas going 
through in the exhaust was then so small as to be 
difficult to find by analysis. The conclusion reached 
was that, with quality governing, part of the gas 
went through the engine without burning at all. 
With regard to gas compressors, it was expected 
that there would be trouble due to the naphtha- 
lene and benzole in the high-pressure compressor ; 
but a great deal of experience had been acquired 
with compression gases in the oilfields, and even 
with the compression of gases in this country for the 
charging of cylinders, and it was necessary to de- 
benzolise gas to prevent trouble from the sticking of 
piston rings. He agreed with Mr. Alcock that, in 





f 





| these services ; 
air-transport services between the United States and | and a more serviceable system of passenger trans; 
South America are being expanded, these obviously | devised, mainly by eliminating unnecessary competi! 
cannot move bulky materials such as fuel or heavy|on certain routes. With reference to the repor 
machinery. The Argentine State merchant fleet has been | Chilean purchase in the United States of machi: 
expanded by the acquisition of French and ex-German | capable of manufacturing annually 10 million 1! 

vessels but, even so, ocean-going steamers entering | copper wire and 30,000 tons of ‘steel plates, to 
Argentine ports in January, 1943, totalled only 189,685 shipped as soon as possible so that production in Cl 
tons net register, against 351,435 tons in January, | might be in full swing before the end of 1943, | 
1942, and the decline in shipping activities causes | reports indicate that the deal has not yet received 

serious unemployment at the ports. An official com-| necessary approval of the United States authorit 
: , mittee is being formed in Argentina to work out a plan | As a special concession, Argentina has agreed to ex} 
a two-stroke engine, swirl was not an advantage | for the creation of an Argentine River State merchant to Chile 7,000 tons of cement to be used for rebuild; 

with low-pressure injection. It would be necessary | fleet. The prolonged drought in Argentina and Uru- in the areas devastated by the 1939 earthquake. Work 
to take steps to do away with swirl or to reduce it | guay is lowering the purchasing power of the farming | has already been started ‘in Peru to develop Chimt« 
with that type of engine, but with high-pressure |Community, which compares sharply with the wealth | one of the finest natural harbours along the Sout! 


injection, swirl would be an advantage. 


Dr. Giffen had asked some questions with regard 
As he had explained 
in the paper, it was found that, when tests were | 
tried with a spark-ignition high-compression type of 
gas engine, having four 11-in. cylinders, trouble was 
on 
They had an| 
engine available of that size for experiment, but 
owing to war conditions the investigation had never 
The experimental engine had a | 
cylinder bore of 5} in. and an 8}4-in. stroke, and ran 
That was satisfactory | 
with spark ignition, but the b.m.e.p. had to be| 
When the com- 
pression ratio was dropped to 11 to 1, the engine | 
could be run at 120 lb. without detonation ; but at 
a b.m.e.p. of over 100 lb. per square inch, very 
serious detonation was encountered. He thought 
that the gas/air ratio when running on producer 
As to Dr. Giffen’s 
remarks about conversion, he would expect him 
to have trouble on reduced load, when throttling | 
the air as well as the gas resulted in a smoky 
His method was to use both ignitions 
air 
inlet was shut off and the mixture was then taken 


to the limit of cylinder size. 


encountered ; strange to say, not so much 


full load as on the lighter loads. 
been followed up. 
at 13 to 1 compression ratio. 


limited to 100 lb. per square inch. 


gas would be about 1-25 to 1-0. 


exhaust. 
and cut out the injection equipment. The 
through a separate inlet. 

With reference to Major Gregson’s remarks: the 


progress of the gas engine had undoubtedly been | 


held back by the slow progress of the gas producer. 
Tar was one of the bogeys, but he held the view 
that a gas producer would be evolved which would 
destroy the tar and make a fixed gas of it. It was 
possible to get quite a good gas from the down- 
draught gas producer, but unfortunately, variations 
in load seemed to upset the conditions and there 
was not always freedom from tar. Insufficient con- 


trol over temperature conditions accounted for a | 


good deal, but he was convinced that, when certain 


investigations had been made, a system could be | 


evolved which would give controlled temperature, 
yielding the required gas while completely doing 
away with the tar. 








FirtTuH-BROWN ENGINEERING SCHOLARSHIPS AT CHEL- 
TENHAM COLLEGE.—Examinations will be held at Chel- 
tenham College for the award of junior studentships under 
the Firth-Brown Engineering Scholarship Scheme, on 
May 21 and 22 and June 2 and 3. Candidates must be 


under 14} years of age on September 25, 1943, and a| 


good standard in general subjects will be required to 
pass the College entrance examination. 
the scheme is to give assistance in the general education 
of boys who wish to become engineers. Further par- 
ticulars may be obtained from the Headmaster, The 
College, Cheltenham. 


DEMONSTRATION OF INSTRUMENTS IN BIRMINGHAM. 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- 
road, The Hyde, London, N.W.9, announce that they 
have arranged a demonstration of measuring and inspec- 
tion equipment in the Midlands, which is to take place 
from May 10 to 15. The demonstration will be held in 
the showrooms of Messrs. P. J. Evans, Limited, 81-91, 
Bright-street, Birmingham, from 9.30 a.m. to 
6 p.m., daily. This will be the fourth demonstration 
arranged by the firm, others having been given at 
Leeds, Leicester, and at their works in London. It is 
hoped that the Birmingham demonstration will deal 


John 


with modern quality-control methods. 





The object of | 


in Buenos Aires and other large cities. Imports of 
rough goods are dwindling steadily, the shortage of 
coal and oil being most acutely felt. The rationing of 
petrol is still in the initial stage and is not yet working 
very smoothly; nevertheless, Argentina is 
better off in this respect than any of her nearest neigh- 
bours. Large quantities of maize and linseed are being 
sold locally for fuel, so that prices of these commodities 
have risen considerably, helped by the probability 
that the new maize crop will be a failure because of the 
drought. Owing to the great demand for wood as 
| fuel, the Argentine Government is purchasing, through 
the State railways, up to 500,000 tons of timber to be 
kept as a reserve at ports and railway termini. The 
ration of fuel oil, Diesel oil and gas oil has been reduced 
by 15 per cent.; the difference is to be replaced by 
linseed oil at the price of 250 pesos per ton. 

In connection with the petition recently presented 
to the Minister of Public Works by the privately- 
| owned railway companies operating in Argentina, seek- 
ing the necessary authority to increase their tariffs, the 
Minister requested a statement indicating the manner 
in which the companies’ working expenses had risen. 
It was announced on February 3 that these details 
had been supplied in a joint note sent to the Minister, 
and that it showed the total expenses to have risen 
from 321 million pesos in 1939 (including more than 
364 million pesos representing exchange losses) to over 
341 million pesos in 1942, of which nearly 29 million 
pesos were exchange losses. The cost of fuel alone 
had increased from 28,619,000 pesos in 1939 
| 56,285,000 pesos in 1942, and the cost of renewals, as 
| well as of electricity on the suburban lines, had also 
risen. Mention was made of the decision of the Fuel 
Distributing Board to reduce the supplies of fuel-oil 
by a further 15 per cent. and to replace it by linseed 
}oil, as mentioned above. The apparent reduction in 
the figure representing exchange losses was brought 
about partly by the decline in earnings and thus of | 
| funds to be remitted, and partly by the difficulty in| 
importing materials required for replacements. 

During the ten years ended December, 1942, the 
Argentine National Roads Board spent 651 million 
pesos (17 pesos ll. sterling), of which 422 million 
pesos were allocated to the construction of roads and 
bridges, 64 million pesos to maintenance, and the | 
remainder to payment for machinery, materials, wages, 
etc. The Government has; advanced to the municipality 
of Buenos Aires some 6 million pesos for the resumption 
of work on the Avenue Nueve de Julio, the broad 
artery running through the city from North to South, 
work on which was temporarily suspended in 1937. 
| By a decree made on December 31, 1942, 1,517 million 
| pesos is to be spent on public works over a period of 
| several years. A later decree authorised the expendi- 
| ture of 225 million pesos on such works during 1943 
| (against 210 million pesos in 1942 and 197 million pesos 
in 1941), the chief allocations for 1943 being :—sanita- 
tion, 51,800,000 pesos; Ministry of War, 41,240,000 
pesos; State railways, 27,400,000 pesos; buildings, 
23,800,000 pesos; navigation and ports, 23,000,000 
| pesos; Ministry of Marine, 14,700,000 pesos ; and irriga- 
tion, 13,900,000 pesos. These are round figures, given 
| to the nearest 100,000 pesos. A recent official report 
on Argentine industrial development showed that the 
total amount paid in wages in 1942 was about 39 per 
cent. higher than in 1937. Among the industries show- 
ing the largest expansion were mines, oilfields and 
quarries; those which developed least, or showed a 
declining tendency, were rubber, machinery and 
vehicles, and metals, the decline being due, in most 
cases, to the difficulty of importing raw materials and 
key products. Another indication of industrial progress 


much | 


are the following : 


American coast, into a shipping port for iron, steel a 
coal. When it is completed, Chimbote will be 
export centre of the rich Ancachs mineral region. 

The economic development of Brazil is being great|, 
accelerated by war-time influences. The foundation 
has been laid for the iron and steel industry, 
industrialisation should continue after the war wl 
machinery and other equipment can be obtained free!y 
The policy will be, doubtless, to keep such industries 
nationally self-sufficient, and to seek foreign co-opera 
tion only where necessary in such directions as t! 
engagement of expert engineers and other technicians, 
the purchase of special machinery, etc. National 
economy is under the control of the Co-ordinator 
Economic Mobilisation who, on his recent return from 
the United States, expressed the belief that the trans 
port of fuel and machinery to Brazil was proceedin 
satisfactorily, through the valuable assistance given 
by the United States, although the Brazilian pro 
gramme of industrialisation was very large. Apart 
from the progress in the national steel industry an 
in the Itabira iron-ore scheme, Brazil should be able to 
produce annually 100 million lb. of aluminium, if the 
necessary machinery and technical assistance are forth 
coming from the United States. Both United States and 
Brazilian technical Missions have been engaged for some 
|months in studying Brazil's economic development 
| Among the principles emphasised by these Missions 
where raw materials are available 
locally for the manufacture of articles of prime necessity, 





to | the importation of machinery for this purpose is more 


economical than the importation of manufactured 
articles; the equipment of Brazilian industries for 
war purposes will strengthen the country’s industrial 
capacity during peace time, and Brazil will emerge 
from the war less dependent upon foreign countries for 
supplies of industrial machinery, metals and metalli: 
products, and fuels; Brazil should aim at creating 
industries near the zones where raw materials are pro 
duced; having great mineral deposits and potential 
hydro-electric resources, Brazil is specially suited to 
become an industrial nation ; the problem of deficient 
transport communications can be solved by the large 
scale production of cargo aircraft, which will be facili- 
tated by the exploitation of the Brazilian bauxite 
deposits and abundant supplies of electricity. 

As an addendum to the foregoing, it may be men- 
tioned that the president of the Chamber of Commerce 
of the United States, after visiting Brazil recently, 
stated that, while the United States had the greatest 
possible interest in the industrial development of 
Brazil, it was unlikely, owing te the shipping shortage, 
that the projected transfer to Brazil of machinery from 
United States factories would take place during the 
war, although some machinery was being shipped at 
present, especially for the installation of heavy in 
dustries. Among the post-war economic problems to 
be studied was the participation of United States in 
dustrial concerns in Latin-American industries by 
means of companies organised locally with assembly 
plants or workshops. Because of the war, the Brazilian 
authorities are extending their control of shipping, 
aviation and other transport, fuel rationing, production 
and prices, etc. An Industrial Production Office has 
been established, the principal object of which will be 
to direct Brazilian industries with a view to producing, 
with the maximum efficiency, the raw materials and 
products required for military and civil needs and for 
the Allied war effort and co-ordinating activities con- 
nected with fuel and electricity supplies, transport and 
raw materials. The new body is empowered to draw 
up an industrial programme ; to decide on the installa 
tion, mobilisation and transformation of factories ; 





was the recent authorisation—despite the prohibition 
of export of steel from Argentina—for local factories 
to export up to 43 tons of Argentine-made razor blades 
in the first half of 1943. 

| In Chile, long overdue improvement in the whole | 


and to fix priorities for the distribution among in 
dustries of fuel, electricity, raw materials, transport 
and labour. Regional offices are to be set up in Rio 
de Janiero, Sao Paulo, Pernambuco and Porto Alegre, 
with control over the industries of adjacent States. 
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MAGNESIUM.* | by solar heat and then treats the brine with lime as 
: * ae described below. The lime used is a pure variety 
By C. H. Descu, D.Se., Ph.D., F.R.S. prepared by calcining oyster shells, of which a large 
MaGNesiuM, the lightest of all the industrial metals, | deposit is available near by. 
is a new-comer to metallurgy. Although it was first| Oceanic waters contain, on an average, about 0-14 
prepared in the laboratory by Davy in 1808, it was not | per cent. of magnesium, corresponding witb a theoretical 
made on any large scale until the end of the last cen- | yield of 0-34 per cent. of the hydroxide. The process 
tury, and it has only become generally familiar in the | is one of simple base exchange : 
course of the present war, although its production had MgCl, + Ca (OH), > Mg(OH), + CaCl 
been increasing for some years before. It is by no a ir! oa ABR lt age ey ‘ 

means @ rare metal; in fact, in abundance in the earth's the relatively insoluble magnesium hydroxide being 
crust it ranks sixth in the list of elements, and among precipitated. There are, however, other salts present, 
the metals is only surpassed by iron, aluminium and including calcium bicarbonate and calcium sulphate, 
calcium. Its late arrival is due to its chemical proper- and it is necessary to remove a part of these by  pre- 
ties. Magnesium is a chemically active metal, which liminary treatment with lime before proceeding to the 
unites so readily with other elements that a great actual recovery of eagnens. The success of the 
expenditure of energy is needed to set it free. Also, | 0Peration cannot be predicted merely from an examina- 
on account of its relatively low boiling point, processes tion of the solubility relations, as the velocity of = 
which depend on the reduction of its oxide yield the | cipitation also plays a part, and when the conditions 
metal in the form of vapour and the plant for carrying |®T¢ Tight the hydroxide separates before certain 
out such an operation on a large scale was not available | impurities, such as calcium sulphate, have time to 
until modern vacuum technique had been developed, | °TYSt#llise. The quantities to be handled being so 
and the electrolytic method starting from the chloride | !@"ge, it is important to cut down the time of settling, 
was adopted. Only a highly industrialised country, etc., as much as possible, and this means a control of 
with cheap power, is in a position to establish a magne- | PH values and temperature to ensure that the hydroxide 
sium industry. precipitate is of such particle size and consistency that 
Pure magnesium minerals are only of local occurrence. |} will filter rapidly and not form an impervious sludge. 
j The whole process is an example of a very simple 


The carbonate, magnesite, is found in its purest form in ’ , . } . my 
Austria, Greece, and California, but Canada, the States chemical reaction, involving much ingenuity in the 


of Washington and Nevada, U.S.A., the U.S.S.R., and planning of its industrial operation. p , 
Manchuria have very large deposits of less purity. The As the supply may be regarded as inexhaustible, a 
double carbonate of magnesium and calcium, dolomite, cubic mile of sca water containing over four million tons 
is far more widely distributed, and there is an abundance of magnesium, industrial countries having sources of 
of it in this country. The chloride in the form of the | POWer near to the sea coast have the opportunity of 
double salt with potassium, carnallite, occurs in large establishing a magnesium industry, and this is a factor 
quantities in the Stassfurt deposits of Germany, and to be taken into account in assessing the prospect of 
other salts of less importance have a local distribution. | international trade after the war, in view of the probable 
Sea water provides an inexhaustible source of the | importance of magnesium as a structural material, and 
chloride in an exceedingly dilute form, and certain | Of magnesite as a refractory for metallurgical purposes. 
concentrated brines occur in the United States, while | The equation given above represents lime as being the 
the Dead Sea has also been suggested as providing a | precipitating agent, but by using calcined dolomite, 
relatively concentrated solution of magnesium salts. that 18, & mixture of calcium and magnesium oxides, 
Brucite, the hydroxide, is mined in Nevada. the yield is increased by the amount of magnesia 
The fact that magnesium forms extremely light alloys | #lready present, so that when true dolomite is used the 
that are comparable in strength with others which are | total yield from a given quantity of sea water is about 
much heavier gives it great importance in the construc- | doubled. At the same time the magnesia particles, 
tion of aircraft and for land transport, such as omnibus by acting as nuclei for Frecipitation, affect the physical 
bodies, and it is not surprising that war conditions have | condition of the precipitate. The choice between the 
led to a very extensive development of its manufacture. | two materials will be determined largely by their local 
Statistics are scanty, and in certain countries had been | @vailability. 
concealed in the years immediately before the war,| The sea water process involves the treatment of very 
but the planned programme of the United States, which | large volumes on account of the low concentration of 
it may not be possible to carry out in its entirety, pro- | the magnesium salts, but it is simple in principle. The 











| in fine threads on to a scraper conveyor which feeds it 
- the rotary kilns similar to those used in cement 
manufacture, and like them, fired by pulverised coal. 
|The burners are adjustable, and separate combustion 
chambers are provided, so that the degree of buming 
may be varied according to the purpose for which the 
| ignited magnesia is required. For the electrolytic pro- 
| duction of magnesium a reactive caustic magnesia is 
| preferred, while fully calcined material is wanted for 
| the processes of thermal reduction mentioned later. 
| Another plant of the same company makes only dead- 
| burnt magnesia for the refractories industry. 

he process used by Messrs. Ocean Salts, Limited, 
| is similar in genera] outline, but pure lime is used instead 
| of calcined dolomite as the precipitating agent. In 
America, the Dow Company constructed a large plant 
at Freeport, Texas. The site is a narrow peninsula, 
and the exhausted water is discharged by a canal at 
a point seven miles from the intake. In order to avoid 
dilution by surface water, the intake pipe is 30 ft. 
below the surface. The lime for precipitation is made 
from oyster shells, dredged from Galveston Bay, and 
after washing, calcined in rotary kilns with natural gas. 
The slurry meets the sea water in rectangular Dorr 
flocculators through surface weirs, and the mixture is 
agitated slowly, the pH value being electrolytically con- 
trolled. Thickeners are used as in the British plant 
and the same kind of vacuum filter is employed, but 
the product is not calcined. Instead, it is dissolved 
in hydrochloric acid in rubber-lined tanks, the acid 
being made by burning natural gas in the chlorine 
produced in the electrolytic cells in the subsequent 
operation. The magnesium chloride is dehydrated in a 
series of operations, part of the water being removed 
by spraying into a gas-fired cylindrical furnace, the 
next stage being drying in a shelf dryer of the kind 
used for roasting pyrites, and the last that of heating 
in rotary kilns after mixing with already dried material 
in flake form. While other sea water plants aim at pro- 
ducing magnesium oxide, this process ends with the 
formation of the anhydrous chloride. 

Full details of electrolytic practice are not, in general, 
available. The process of I. G. Farben, which is in 
the main followed by Messrs. Magnesium Elektron, 
Limited, uses rectangular steel cells with graphite 
anodes and iron cathodes, arranged vertically and 
opposite to one another. The bath of fused salts varies 
in composition in different works. It usually contains 
chlorides of the alkali or alkali earth metals, as well as 
magnesium chloride, for the purpose of lowering the 
melting point and also of lessening its decomposition, 
which is appreciable when the pure salt is kept molten. 
Fluorides are also sometimes added. A peculiarity of 








vides for a 100-fold expansion beyond the production | Dead Sea has been proposed as a suitable site for a 
before 1940. Germany, Japan and the U.S.S.R. have | magnesium industry, the concentration being some | 
also increased production, and new plants have been | eight or ten times greater than in oceanic waters. In 
set up in Great Britain. The industry must not, how- | considering a site for a plant for this operation the 
ever, be regarded as a war-time resource alone, but as | neighbourhood of an estuary or river mouth must be 
one which will play a significant part in metallurgy and | avoided, so that the water taken in has the composition | 
engineering when peace returns. | of oceanic water without dilution by fresh water. The 

A high degree of purity being required when mag- | exhausted solution after extraction of the magnesia 
nesite is used as the raw material for the preparation of must be discharged at such a distance that it does not 
the metal, the choice of deposits has been somewhat | reach the intake. By making use of tidal basins these 
limited, and it has been necessary to import the mineral difficulties may be overcome. The earliest American 
in most instances. To save transport it is sometimes | plant was a floating one, but all later plants have been 
calcined before being exported, but the process must | on the coast. A large area is required for the settling 
then be carried as far as dead-burning, as the lightly | tanks and other plant. By the courtesy of Messrs. 
calcined material absorbs moisture and carbon dioxide | British Periclase, Limited,* I am able to give some 
and becomes friable. Experiments have been made, | particulars of an installation in this country. The site 
however, in the concentration of magnesite of lower | was originally a small harbour, the entrance of which 
grade, and such procedure may make available sources | has now been closed by a caisson. Sufficient storage 
which have hitherto been considered less satisfactory. | of water is obtained during high tide to allow the 
The Nevada deposit has been successfully concentrated | process to continue during the period of low tide. 
by flotation, and there are records of other processes | About 10,000,000 gallons of sea water are used each day, 
which have been tentatively applied. The abundant dolo- | being pumped from the dock into two pre-treatment 
mite is used in several of the processes described later. tanks, in which a little lime is added to react with the 

The preparation of magnesia from sea water is not | dissolved calcium bicarbonate. Calcium carbonate is 
new, although it is only recently that it has become | precipitated and much of it settles in the tanks, that 
industrially important. In the early days of the basic- | which is in suspension being removed by sand filters. 
Bessemer process it was recognised that it would make | The filtered water is then ready for the reaction. 
a better lining for the converter than calcined dolomite, | Calcined dolomite is slaked with water in paddle-type 
but the material was then far too costly. In the course | slakers and screened through a 72-mesh screen. The 
of a discussion in 1879, Sydney Gilchrist Thomas, the | milk thus formed is sprayed on to the surface of the sea 
inventor of the basic process, said ‘‘ A magnesian con- | water in large reaction tanks. The manner of mixing 
verter lining would cost from 5001. to 1,0001, and he| the precipitating agent with the water affects the 
thought they need not trouble themselves with that | character of the precipitate, and therefore the design 
material.”” Converters then were only of about 1 ton | of this part of the plant is of importance. The water, 
capacity. bearing magnesium hydroxide in suspension, flows into 

In some parts of the world concentrated brines are | the settling tank through ports in the centre column. 
found, in which the proportion of magnesium salts is | The settling is accelerated by a revolving Dorr thickener, 
much higher than in sea water. Michigan brines, used | so that the slurry drawn from the tank is of constant 
by the Dow Chemical Company, contain | part of mag-| concentration. It is pumped to screens and thén to 
nesium in 100, and the chloride has been recovered by heating tanks, where it is heated by steam to facilitate 
fractional crystallisation or, in a more economical form | filtering. This is done through cotton vacuum filters, 
of the process, by adding calcined dolomite to the|on the outside of which the magnesia forms a cake. 
brine and then passing a stream of carbon dioxide. In| The cake falls into a hopper and from this it is extruded 
California the same company concentrates sea water 








* Under present conditions, the British plants are 





* Peter Le Neve Foster Lecture, delivered before the | owned by the Ministry of Supply, being operated by the 
Royal Society of Arts, Adelphi, London, W.C.2, on firms mentioned in the text as managers. Similar condi- 
tions apply to several of the American plants named. 
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the process is that on account of the low density of 
magnesium it floats on the surface, making it necessary 
to provide for the complete separation of the upper 
parts of the anode and cathode compartments, in order 
to prevent contact between the metal liberated at the 
cathode and the chlorine evolved at the anode. The 
partitions are of ceramic material, immersed from 
above. Large electrodes are needed, and a correct 
ratio between their areas and depths of immersion is 
an important factor. Each cell usually carries 15,000 
amperes to 20,000 amperes, and the potential differ- 
ence is low, from 7 volts to 9 volts. The temperature 
of the bath varies in different works from 670 deg. to 
750 deg. C., and the consumption of energy is about 
20 kWh per kilogramme of magnesium. The cells 
are externally heated to keep the bath molten, and from 
time to time the liquid magnesium is skimmed off and 
transferred to ladles to the plant for casting into ingots. 
It is curious to watch the red-hot molten metal being 
handled with so little burning. Electrolytic mag- 
nesium was at one time reputed to corrode very readily 
on account of entangled hygroscopic chlorides, but 
with the present-day methods of re-melting and casting 
these salts are eliminated, and a very pure metal is 
obtained. 

The largest magnesium plant in the world is being 
constructed near Boulder Dam by Basic Magnesium 
Limited, the installation being modelled on the British 
plant. The magnesia is obtained from Nevada, partly 
from brucite and partly from magnesite concentrated 
by flotation. It is calcined and briquetted with 
Canadian peat moss and chlorinated. An annual 
output of 56,000 tons is planned, or more than the world 
ouput of 1940: 

In the manufacture of aluminium, the oxide is dis- 
solved in a bath of molten fluoride, which remains 
unattacked, so that the products of electrolysis are 
the metal and oxygen, the latter reacting with the 
carbon electrode to form carbon monoxide and dioxide. 
Attempts have been made to apply a similar process 
to magnesia, but they have proved a costly failure in 
the United States. The solubility of magnesia in 
molten fluorides is much less than that of alumina in 
cryolite, and the salt baths have both a high melting 
point and a high density. It does not seem likely that 
the method can equal in efficiency the chloride process 
as at present carried out. 
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Magnesium being a volatile metal, boiling at 1,097 
deg. C., the reduction of the oxide by a non-volatile 
reducing agent and the removal of the magnesium in 
the form of a vapour, which is then condensed, has 
suggested itself to many inventors, and several processes 
have become industrially important. The dry oxide 
is mixed with the reducing agent, which may be carbon, 
ealcium carbide, ferro-silicon, aluminium, or certain 
alloys. As the process is one of distillation the metal 
is obtained very free from impurities. The presence of 
even a small proportion of oxide prevents magnesium 
from forming a homogeneous mass on re-melting, so 
that it is necessary to exclude air, which is usually 
done by working under conditions approaching a 
vacuum. 

Reduction by carbon is, on the face of it, a simple 
process, but in practice the operation is difficult. The 
temperature of reduction of magnesia by carbon is 
high, 2,000 deg. C. or more, and although this may be 
produced by using a carbon are, the reaction 

MgO + C = Mg + CoO 
is a reversible one, so that as the vapour cools down 
the reaction goes from right to left, and the oxide is 
re-formed. Even with an efficient condenser and dilu 
tion with an inert gas, the dust obtained is a mixture of 
the metal and its oxide, difficult or impossible to cast 
into ingots. The process invented by Hansgirg, and 
often known the Radenthein from the 
magnesite-producing district in Austria where the pilot 
plant was set up, was established in Britain by the 
Magnesium Metal Corporation, Limited. It 
briquetted materials in an are furnace, and the metallic 
vapour as it is formed is drawn off by suction from a jet 
of strongly cooled hydrogen. In this way the tempera- 
ture of the vapour is very quickly brought down to 
about 200 deg. C., and the reverse reaction is so far 
suppressed that the condensed dust contains about 
90 per cent. of metal. The quantity of hydrogen 
required is very large, and the gas which passes on 
contains only 1-5 per cent. of carbon monoxide. This 
is converted to the dioxide by mixing with steam and 
passing through a furnace, the dioxide then being 
absorbed by water. The hydrogen, after drying, re- 
enters the process. The condensed magnesium is re- 


as process, 


uses 


distilled in a separate furnace, still in an atmosphere of | 


hydrogen, passing through a filter on the way to remove 
suspended particles. It is condensed in a heated vessel, 
so that it is obtained directly in the liquid form, and is 
collected in oil from which it is freed by centrifuging 
when cold. 

It is hardly surprising that in this form the process 
has proved difficult to carry out without accident, and 
many attempts have been made to simplify it. The 
plant erected-by the Permanente Metals Corporation 
(one of the undertakings of H. J. Kaiser of shipbuilding 
fame) in California makes the magnesia into briquettes 
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with petroleum coke and pitch. The furnace is a closed 
cylinder, lined with carbon blocks, with three-phase 
are heating. The first furnace consumes 8,000 kVA, but 
the later units are to be of 12,000 kVA. Natural gas, 
injected through a cooled stainless steel nozzle, is 
used in place of hydrogen. The cooling chamber has 
revolving scrapers, and the condensed metal is taken 
by ascrew conveyor to the bin. Electrostatic precipita- 
tion is used to increase the average particle size, and 
the gases are finally filtered through woollen bags. The 
quantity of natural gas injected is large, being about 
25 times that of the gas and vapour produced in the 
reaction. The condensed dust, which contains only 
60 per cent. to 65 per cent. of magnesium, is pressed 
into tablets, without binding material, and charged 
into electrically heated vertical retorts, in which a high 
vacuum is maintained. The temperature is stated to 
be only 750 deg. C., and the metal is condensed in a 
cooled head and removed for re-melting. The plant, 
which is planned for a very large production, is said to 
consume a total of 17-8 kWh per kilogramme of metal 
of 99-97 per cent. purity. Although natural gas 
avoids some of the dangers of hydrogen, a serious 
explosion of magnesium dust suspended in air has 
occurred, and it is evident that there are risks involved 
in any in which oxidisable a metal as 
magnesium produced in a finely divided form 
instead of in a compact solid or liquid mass. 

Other modifications of the process are being developed 
in America, the Dow Company using molten lead as the 
cooling agent, and the Ford Company employing oil. 
No particulars are available. In a process devised by 
the U.S. Bureau of Mines, the calcined magnesite is fed 
down a hollow graphite electrode into the are furnace 
and the vapour is quenched by a spray of oil. The 
condensed magnesium, which is suspended in oil and 
therefore not liable to the same fire risk, is separated 
in a centrifugal machine and re-distilled. The con- 
sumption of current is given as 24 kWh to 26 kWh per 
kilogramme. 


process 80 


(To be continued.) 








Wrovucuat LiGut ALLOYS DEVELOPMENT ASSOCIATION 


SCHOLARSHIP ON APPLICATION OF LIGHT ALLOYS TO SHIP | 


CoNSTRUCTION.—The Council of the Institution of Naval 
Architects announce that the Wrought Light Alloys 
Development Association have decided to increase the 


value of their post-graduate scholarship for the further- | 


ance of research in the application of light alloys to ship 
construction, from 2501. per annum to 4001. per annum. 
Further particulars regarding the scholarship, which is 
tenable for two years, may be obtained on application to 
the Secretary of the Institution of Naval Architects, 
| 10, Upper Belgrave-street, London, 8.W.1. 
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BENCH GRINDING AND LAPPING 
MACHINE. 


THE compact bench-type grinding and lappir 
machine illustrated on this page has been constructe 
for grinding and lapping the cutting edges of cemented 
carbide tools, using the metal bonded diamond whe« 
manufactured by Messrs. Impregnated Diamond 
Products, Limited, Abbey-yard, Bath. The complet: 
machine is distributed by Messrs. A. C. Wickman 
Limited, Coventry. As may be inferred from Fig. | 
the grinding wheel is directly-driven by an electr> 
motor, the common spindle of both wheel and rot: 
being mounted in ball bearings. The motor is of t! 
reversing type, developing | h.p. at 2,850 r.p.m. and 
wound for three-phase current at 400/440 volts and 
50 cycles. The switch seen on the top of the casing 
is that reversing, the isolating and contactor switch 
although forming part of complete machine, being 
preferably mounted at the back on the bench or 
wall, so that it is out of range of the sprayed grindin 
fluid which must necessarily be supplied in abundanc: 
Reversal of the wheel is provided so that either right 
hand left-hand handled with 
convenience. For this moreover, the 
guard is made to swivel on a horizontal axis so that 
it can be tilted to either side as required, leaving on 
segment of the wheel exposed while the opposite on 
is completely covered. 

The table, which has a surface of 12 in. by 8 in., 
hinged and <an be tilted to 15 deg. below 5 deg 
above the horizontal position. The tilt by 
micrometer screw, shown in Fig. 2, on the opposite sic 
of the table to the indicating pointer and graduated 
scale in Fig. 1. The of the machine 
contains a tank, for the cutting fluid, of 14 gallons 
capacity. This fluid, which is preferably water wit! 
the addition of 5 per cent. soluble oil, is circulated 
by a diaphragm-type pump fitted with a primer and 
having a delivery capacity of 12 gallons per hour 
The size of wheel normally supplied with the machin 
6 in. in diameter by 1} in. bore. The abrasiv: 
surface is of uniformly-sized diamond grains in a metalli 
bond. It is stated that although the cutting rate is 
|} high, carbide tools do not become overheated and it 
is, therefore, virtually impossible to set up grinding 
cracks. It is further claimed that a carbide tool lapped 
with a diamond surface will have a considerably in 
creased life on practically all machining operations 
The wheel cutting surface remains smooth and fre« 
from ridges, while, should glazing occur, the surface cat 
be restored to its original condition by pressing a piect 
of abrasive material, such as carborundum, grit-stone. 
etc., on to the wheel while running. The overall dimen 
sions of the machine are 264 in. long by 164 in. wide by 
164 in. deep. The weight complete is about 134 lb. 
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| INSTITUTE OF TRANSPORT AND SALVAGE OF BOOKs. 

| The Council of the Institute of Transport express th« 
hope that particulars of books and periodicals of trans- 

port interest, which firms or individuals intend for 

salvage, may be communicated to them before these 
publications are sent for pulping. The library of th« 

Institute is short of many volumes of transport periodi 

| cals, particularly works published before 1927, and any 

assistance in completing sets would be much appreciated 

by the Council. The address of the Institute is 15, Savoy 

| street, London, W.C.2. 
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1. 12,000-Ton Diese, TANKER. 


























Fig. 2. 


14,500-ToN STEAM TANKER. 














Fig. 3. 





4,700-Tox Carco VesseL Equirrep ror Heavy LIFts. 




















Fia. 4. 


4,300-Ton COLLIER. 





WAR-TIME BRITISH MERCHANT 
SHIPS. 


ALTHOUGH admittedly prudent, the reticence of the 
authorities with regard to the nature and extent of 
war-time British merchant shipbuilding has inevitably 
resulted in a failure of the public to realise what is 
actually being done. There seems to be a feeling in 
some quarters that British shipyards should have 
followed the mass-production methods widely adopted 
in Canada and the United States, the fact that these 
|methods of construction are only practicable when 
| two or three types of vessel have to be built being over- 
| looked. The sea traffic of Great Britain calls for many 
| different types of vessel, and it is, therefore, on diverse 
| ships, each class meeting efficiently a particular need, 
|that British shipyards have been, and are being, 

engaged. To our knowledge at least twenty types of 
|ship have been designed and constructed and it is 
| probable that this number must be greatly added to. 

Eight of these types are illustrated in Figs. 1 to 8 on 

this page and on page 270. Obviously, detailed descrip- 
| tions of all these vessels cannot be given, but some 
| notes on them will show the kind of work which is 
| being turned out unceasingly from British shipyards. 
| Taking the ships in classes, the tanker will be dealt 

with first. The seaworthy-looking vessel seen in Fig. 1 
|is a Diesel-engined tanker of 12,000 tons deadweight. 
| With her propelling machinery and most of her accom- 
|modation aft and a high bridge forward, the vessel 

does not differ greatly in appearance from pre-war 

standards. The steam-engined tanker of 14,500 tons 
deadweight, shown in Fig. 2, is, however, perhaps less 
conventional, the high deck structure, surmounted by 
|a bridge, almost amidships being rather unusual. It 
may be pointed out that the inclined objects seen in 
| Fig. 2, as well as in some of the other illustrations, 
are life-rafts stowed so as to be readily launched in an 
emergency. These two examples are not the only 
types of tanker built; there is, for instance, a steam 
tanker of 12,000 tons deadweight with a different 

silhouette and having all the appearance of being a 
| fast craft. This is not illustrated here, but in Fig. 5, 
| page 270, is shown one of the smaller tankers, namely, 

a vessel of 850 tons deadweight, designed for coastal 

traffic. A still smaller tanker, of 310 tons deadweight, 

not illustrated, is also designed for this traffic. With 

a low freeboard amidships, there is an unusually high 
land long forecastle, a combination which should be 

serviceable in the short high seas these vessels are 
| likely to encounter. There is enough variety in the 
}examples mentioned above, however, to indicate that 
| the special needs of particular duties are being met. 

There are, of course, certain special types of vessel 
| that do not fall into any particular class. One such 
| is shown in Fig. 3. It is a steamer of 4,700 tons dead- 
weight which, as will be clear from the exceptional 
| size and number of derricks with which she is fitted, 
| is constructed for the handling and transport of heavy 
| weights. In view of the exceptional stresses involved 
| in a vessel of this type, both design and construction 
are abnormal and it is the abnormal ship that makes 
the greatest demands on the drawing-office, shipyard 
}and machine shops, even though several of its type 
| have to be constructed. Another type of heavy-lift 
| transport craft, not illustrated, is of 10,300 tons dead- 
| weight. In this the propelling machinery is aft instead 
|of amidships, as in Fig. 3. Colliers are, of course, 
| being constructed in considerable numbers and of 
| various sizes. An example of a collier of 4,300 tons 
deadweight is shown in Fig. 4; with her massive bridge 
|amidships and her machinery aft she is not unlike a 
|tanker of the same size. Tugs are another class of 
vessel which is now in great demand, a typical tug 
being a steamer of 500 tons deadweight, sturdy and 
| heavily-powered. In the small class also are Diesel- 
| engined coasting vessels of 320 tons deadweight with 
| engines aft and large hatches served by two derricks. 
A still smaller coaster of 140 tons deadweight, with 
|a single pole mast and derrick and of the type known 
| in some districts as the steam “ puffer” is a. very 
j useful product of some of the smaller shipyards, while 
| other yards, employing a different class of labour, turn 
|out numbers of roomy reinforced-concrete barges of 
| 200 tons deadweight. 
| Three examples of cargo vessels are illustrated in 
Figs. 6, 7 and 8, page 270. The vessel shown in Fig. 6 
is a fast Diesel-engined liner of 13,400 tons deadweight, 
|for refrigerated cargo and that shown in Fig. 7, is 
of 10,300 tons deadweight: The latter is a fast cargo 
| vessel fitted with Diesel engines driving twin screws. 
The vessel shown in Fig. 8 is also a fast Diesel-engined 
twin-screw cargo liner of the same deadweight as that 
shown in Fig. 7, but is modified for trooping purposes. 
| There are, as a matter of fact, a number of types of 
Diesel-engined cargo vessels of 10,300 tons deadweight. 
They are not specially fast but all are good examples of 
vessels designed to meet war-time conditions. One 
| type of vessel, of 11,000 tons deadweight, is propelled 


| by reciprocating steam engines working in conjunction 
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with exhaust turbines; this is a refrigerated cargo 
liner. In other steam-propelled cargo vessels of 10,300 
tons deadweight the hulls are partly fabricated, welding 
having taken the place of riveting. 

The above account, though it is but the barest out- 
line, should serve to make it clear that British ship- 
yards are carrying out an important task. Vessels of 
varied size, for different functions, for navigating 
diverse seas under war conditions are required, and 
these the shipyards manage to produce in spite of 
many difficulties. Had they been called upon to 
produce ships uniform in every particular it can be 
taken for granted that such vessels would have been 
forthcoming. Finally in assessing the work of the 
British shipyards the fact that much repair work has 
to be carried out should not be overlooked. 








INSTITUTION ELECTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
Associate to Associate Member.—Major Frank Angell, 
R.A.0.C., Felstead ; Wilfred John Blakeley, Welling- 
ton, N.Z.; Ernest Edgar Charles, Birmingham ; James 
Graham Curtis, Carlisle; Oskar Grossmann, London, 
W.2; Leonard George Hall, Inverness; Kerr Wilfred 
McBain, Rugby; William Robert Pearce, Watford ; 
Harold Thomas Ransley, Woodbridge, Suffolk; Wil- 
liam Rowan, Hamilton, Lanarkshire ; Thomas Wilkins, 
Kenfig Hill, near Bridgend, Glamorgan ; Percy Edgar 
Williams, Heston. 
InsTiITuTION OF CiviL ENGINEERS. 

Member.—Frank Hooson Roberts, 
Tyne. 

Associate Member to Member.—Bernard William 
Davies, Nottingham ; Thomas Morton Gourlay, Salt- 
coats, Ayrshire ; Matthew Edmund Habershon, O.B.E., 
M.Eng. (Sheffield), Walsall; Godfrey Sinclair Hasell, 
M.C., B.Se. (Edin.), London, S.W.1; Ernest Alexander 
Francis Johnston, B.Sc. (Queen's), Epsom; Edward 
Kaylor, M.C., Stockport; John Bass Lund, Ipswich ; 
William James Moffatt, B.A.I. (Dublin), Baghdad, 
Iraq; William Leonard Owen, M.Eng. (L'pool), Cud- 
dington, near Northwich ; Cecil Buckley Unwin, B.Sc. 
(Eng.) (Lond.), Stevenage, Herts; Gilbert Varley, 
M.Sc. (Leeds), Huddersfield ; William Outlaw Wright, 
Frodsham, via Warrington. 

Thomas Edward Fowler, Pre- 
toria, S. Africa; Donovan James Leggott, Willsbridge | 
Castle, near Bristol; Cyril Oldfield, B.Sc. Tech. 
(Manch.), Luton; Osmond Ormiston, B.Sc. Tech. | 
(Manch.), Birmingham; Alexander Crawford Scott, | 
B.Sc. (Edin.), Ruislip; Sadanand Ganpat Telang, | 
B.E. (Bombay), Quetta, India. 
Student to Associate Member.—Peter Henry Bodgener, | 

| 

| 

] 


i 


Newcastle-upon- 





Associate Member.- 


Wallington; Edmund Benedict Coughlan, B.E. | 
(National), Elswick, near Preston; Kenneth William 
Maxwell, B.Sc. (Eng.) (Lond.), Stafford; Eric William | 
Neate, London, S.W.16; Kenneth James Rowland, | 
Colchester; Thomas Martin Steven, B.Sc. (Edin.), | 
Wick, Caithness. 
INSTITUTION OF MECHANICAL ENGINEERS. 

Graduate to Associate Member.—Major , Kenneth 
George Beauchamp, B.Sc. (Bristol), R.A.S.C., Bristol ; 
Lieut. (A.) Ronald Walter Beazley, Co. Down ; Herbert | 
Frederick Bibby, B.Sc. Tech. (Manch.), Manchester ; 
James Bottom, Freetown, W. Africa; Fred Caunce, 
B.A. (Cantab.), B.Sc. (Eng.) (Lond.), Wh.Sc., Stafford ; 
Harold Edward Sydney Colliver, Stockport ; F./Lieut. 
Reginald Maurice Cracknell, R.A.F.V.R., Taunton; | 
William David Craig, Stanmore ; Captain John Here- 
ward Deacon, B.Sc. (Eng.) (Lond.), R.E., Wolding- 
ham; Lieut.-Commdr. (E.) Jack Diamond, B.Sc. | 
(Eng.) (Lond.), R.N., Rochester; Kenneth Fairbairn, | 
M.Sc. (Eng.) (Lond.), Portreath; Lieut. (E.) Hugh 
Gordon, R.N., Inverurie; Frank Greenhalgh, Bir- 
mingham ; Lieut. John Griffiths, R.E.M.E., Oxford ; 
Harold Max Hoather, B.Sc. (Eng.) (Lond.), Chippen- 
ham; Harold McCarty, Blackburn; Kenneth Spencer 
Martin, London; Arthur Frederick Mason, Redditch | 
Robert Henry Mousley, Luton; Lieut. (E.) Henry | 
John Barrington Nutt, R.N., London; Horace Frank | 
Parker, Swindon; Captain Geoffrey Thomas Paul, | 
R.E.M.E., Cambridge ; Bernard Joseph Pilliner, Guild. | 
ford; Sydney Ridgway, Saidpur, Bengal; Captain | 
James Christie Smith, R.E.M.E., Arbroath; Leonard 
Charles Stinton, Southall; Marcus Edward Dunn | 
Taylor, Southampton ; Herbert Darcy Waite, Leeds | 





Frank Howard Ward, Cardiff; Harold Whittaker, 
Oldham; Ronald Winrow, Cheltenham; Major 
Richard Neville Woosnam, B.Sc. (Leeds), R.E.M.E., 


Leeds. 





UNITED STATES LOCOMOTIVES ON THE GOLD Coast. 
Four railway locomotives, the total value of which is 
40,0001., have been shipped to the Gold Coast from the 
United States. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Glossary of Electrical Terms.—Since the publication, 
in January, of Part 1 of the revised edition of the 
Glossary of Terms used in Electrical Engineering (B.S. 
No. 205-1943), the issue of subsequent parts has con- 
tinued. Part 2, containing Section 2, relating to 
|} machines and transformers, was issued in February ; 
jand Part 3, containing both Section 3, relating to 
switchgear, and Section 4, concerning instruments, 
| has recently made its appearance. These two sections, 
3 and 4, cover switches, switchgear, and circuit breakers; 
| fuses; starters and controllers; regulators; plugs, 
sockets, etc.; qualifying terms applied to switchgear 
and control gear; and technological terms. [Price 2s. 
postage included. } 

Electric Cables for Ships.—The raw-materials situa- 
tion has necessitated certain amendments to the 
specification for electric cables for use in ships (B.S. 
No. 883-1940). The most important of these changes 
is the cancellation of the table of dimensions for 1,000- 
volt varnished-cambric insulated cables, and the sub- 
stitution of a table for 660-volt varnished cambric- 
insulated cables, together with the introduction, for the 
first time, of a table for 250-volt varnished-cambric 
insulated cables. Minor changes are also made in 
clauses relating to lead-alloy sheaths, the thickness of 
the bedding and the armouring of the cables. All these 
amendments are set out in a pamphlet, reference No. 
P.D. 86 [Price 6d. postage included. ] 

Transformers.—With the object of facilitating the 
manufacture of transformers, relaxations have been 
made to specifications B.S. No. 171-1936, covering 
power and lighting transformers and B.S. No. 355-1939, 
dealing with mining-type transformers. The relaxa- 
tions are all covered in a single pampblet (reference 
No. P.D. 47) and the points of chief interest are, firstly, 
that only one quality of steel sheet may now be used, 
and, secondly, that the elimination of non-standard 
designs is enforced. A restricted range of standard 
kVA ratings is specified in the new publication and the 
production of transformers having intermediate ratings 
is prohibited. [Price ls. postage included. | 











BOOKS RECEIVED. 


Engineering Formule: Their Meaning and Derivation. 
By G. W. Stussines. London: E. and F. N. Spon, 
Limited, 57, Haymarket, Westminster, S.W.1. [Price 
12s. net.) 

The Ohio State University. Engineering Experiment 
Station. Circular No. 44. Travel and Trade in Twen- 
tieth Century Ohio. By JOHN M. WEED. Columbus, 
Ohio, U.S.A.: The Director, Engineering Experiment 
Station, The Ohio State University. 

L.M.S.R. Diesel-Electric Shunting Locomotives. A Review 
of Developments in the Use of this Form of Motive 
Power from the Operating Standpoint. London: “ The 
Railway Gazette,” 33, Tothill-street, Westminster, 
S.W.1. [Price 2s.) 

Commonwealth of Australia. Council for Scientific and 
Industrial Research. Pamphlet No. 113. Drainage 
Investigations in the Horticultural Soils of the Murray 
Valley. By A. L. Tispatt. 314, Albert-street, East 
Melbourne: Offices of the Council. 

Air Conditioning Analysis, with Psychrometric Charts and 
Tables. By WILLIAM GoopMaNn. New York: The 
Macmillan Company. [Price 6 dols.) London : 
Macmillan and Company, Limited. 

Proceedings of the Institute of British Foundrymen. 
Volume XXXV. 1941-42. Containing the Papers 
Presented to the Thirty-Ninth Annual General Meeting 
of the Institute, and a Selection of the Papers Presented 
to the Branch Meetings Held During the Session 1941-42. 
Edited by J. Bowron, Acting Secretary. St. John- 
street Chambers, Deansgate, Manchester, 3: Offices 
of the Institute. 

The British Corporation Register of Shipping and Aircraft. 
Rules for the Construction and Classification of Steel 
Ships and of Ships’ Machinery. 14, Blythswood-square, 
Glasgow : Offices of the Corporation. [Price 21s.] 

Statutory Rules and Orders, 1943. No. 268. Emergency 
Powers (Defence). Factories. The Magnesium (Grind- 


ing of Castings and Other Articles) Order, 1943. London: 
H.M. Stationery Office. (Price 1d. net.] 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 86. Structural, 


Heat Transfer, and Water Permeability Properties of 
“* Speedbrick"’ Wall Construction, Sponsored by the 
General Shale Products Corporation. By M. F. Peck, 





PERSONAL. 


Mr. W. J. H. Woop, M.I.E.E., M.I.Mech.E., Eng 
in-Chief to the County of London Electric Supply « 
pany, Limited, and Sir JoHn DALTON, have been ¢! i 
directors of that Company. 


Mr. F. W. Hewrrr, M.Sc., M.1.E.E., assistant secr 7 
to the Institution of Electrical Engineers, is retiring 
shortly. 


An announcement received from Newcastle-upon- | 
states that the BEDLINGTON CoAaL COMPANY, Lim: 
which controls the WALLSEND AND HEBBURN < 
COMPANY, LIMITED, has now acquired HARTLEY 
COLLIERIFES, LIMITED. 

Mr. HARRY WEBBER, M.I.E.E., M.I.Mech.E., M.Inst 
Borough Electrical Engineer and General Man 
Keighley Corporation Electric Supply, is to retir 
September after 33 years’ service with the Corporation 

Mr. A. M. ROBINSON, M.Inst.M.M., has taken up 
appointment under the Ministry of Works in Nottingh 

Mr. James Bruce has been elected chairman, i 
Mr. W. J. SKILLING, honorary secretary and treasure: 
the Glasgow Section of the Society of Chemical Indust 
for the ensuing session. 


Honorary membership of the Institute of Metals | 
been conferred upon Dr. IRVING LANGMUIR, 
director of the research laboratory of the General Elect 
Company, Schenectady, New York. 

Mr. A. PREECE, M.Sc., has 
Lecturer in Metallurgy in the University of Leeds. 

Mr. J. I. CooK, of the Ministry of Commerce, , 
Linenhall-street, Belfast, has been appointed Controlle: 
of Factory and Storage Premises in Northern Ireland 

PROFESSOR A. FINDLAY, M.A., D.Sc., Ph.D., F.14 
President of the Institute of Chemistry, is vacating |} 
Chair of Chemistry at the University of Aberdeen on 
September 30 next. 

The Minister of Works has combined the functions © 
the Directorates of Emergency Works and of Demolitio: 
and Recovery under the title of Directorate of Emergency 
Works and Recovery, and has appointed Mr. G. M 
CARTER to be Director. He has also appointed Mr. J. M 
Wusox, who formerly Director of Emergen 
Works, to Director of Works and Services in 
Scotland. The Regional Licensing Officer of the Ministry 
of Works (Region No. 3) moved to Government 
Buildings, Clifton Boulevard, Nottingham (Telephone 
Nottingham 77733). 
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Bricaprer G. S. Harvie Watr, M.P., Parliamentary 
Private Secretary to the Prime Minister, has been 
appointed a director of the Great Western Railway 


Company. 
Mr. R. L. 
Quartz Crystals by the Minister of Supply. 
is at Portland House, Tothill-street, London, 
(Telephone : ABBey 7788). 
Mr. A. K. Terris, B.Sc. (Edin.), A.M.Inst.C.E., Di- 
trict Engineer, London and North Eastern Railway 
Leeds, has been appointed District Engineer, Glasgow 
Mr. H. HALL, in addition to his functions as engineer’- 
accountant, Southern Area, is to be engineer's accountant 
for the whole L.N.E.R. system. 
Mr. J. W. STEPHENSON, J.P., President of the Nationa! 
Federation of Building Trades Operatives, will succeed 
the late Mr. G. H. Parker, C.B.E., as chairman of th« 
Ministry of Works’ Advisory Council of the Building and 
Civil Engineering industries. Mr. F. L. Waits, J.P 
President of the National Federation of Building Trade~ 
Employers, will succeed Mr. Stephenson as vice-chairman. 
Mr. C. H. BUTLER, who has been in the service of 
Messrs. Hurst, Nelson and Company, Limited, Mother 
well, for 47 years, and became their representative in 
London in 1922, has retired for health reasons. Hi- 
successor is Mr. E. J. Hopps. 
Mr. R. M. Fincn, A.M.Inst.C.E., City Engineer, Not 
tingham, has been nominated, by the Institution of 
Municipal and County Engineers, to serve on a com- 
mittee set up by the Ministry of War Transport tv 
consider the system of road-traffic signs and other cognat« 
means of controlling traffic on roads. 


PrRaIN has been appointed Controller of 
His office 
S.W.1 





CONTROL OF IRON AND STEEL Scrap.—The Minister of 
Supply has issued the Control of Iron and Steel (No. 30) 
(Scrap) Order, 1943, which came into force on March 29 
@nd supersedes all previous Scrap Iron and Steel Order-. 
The Order has been issued principally for the purpose of 
combining, in one document, the provisions of the Nos 
14, 21, 24, 25, 27 and 29 Scrap Orders, although the 
opportunity has been taken of effecting a number of 
alterations in wording for the sake of consistency in both 
the body of the Order and the specifications set out in 
the price schedules. Copies of the Order, The Control of 
Iron and Steel (No. 30) (Scrap) Order, 1943 (S.R. and 0. 
No. 435, price 5d.), can be obtained from H.M. Stationery 





Vv. B. Puecan, R. 8S. Dirt and P. H. PETERSEN. 


[Price 15 cents.) 


Office, York House, Kingsway, London, W.C.2, or through 
booksellers. 
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NOTES FROM THE NORTH. 


GLAsSGow, Wednesday. 


Scottish Steel Trade.—As the days lengthen, more 
overtime is being worked in the shipyards and conse- 
itly there is an increased demand for shipbuilding 
terial. Orders for plates are so numerous that those 
placed now cannot normally be delivered for some time 
ahead; this period, however, can be reduced if special 
permission is obtained from the Admiralty. Sections 
needed for the shipbuilding industry can be delivered in 
a much shorter time. Black sheets are needed in large 
numbers so that sheetmaking works producing these 
are operating at full capacity. The call for galvanised 
material has been rather higher than of late. Makers 
of special and alloy steels are finding difficulty in meeting 
present heavy demands. Re-rolling is continuing 
steadily. Supplies of raw materials, including American 
* semies,” are assured. A Ministry of Supply regulation 
enforces the use, to a considerable extent, of shell-discard 
uaterial in the re-rolling industry. Light and bulky 
scrap is stil) available in large quantities but heavy steel 
scrap is in limited supply. Prices in the steel trade are 
as follows :—Boiler plates, 171. 12s. 6d. per ton; ship 
plates, 162. 38. per ton; sections, 15/. 8s. per ton; 
nedium plates, § in. and thicker, rolled in sheet mills, 
211. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 


qu 
ma 


the 


No change has to be reported 
n the malleable iron trade. The current quotations are 
is follows :—Crown bars, 151. 12s. 6d. per ton; No. 3 
bars, 131. 128. 6d. per ton; No. 4 bars, 131. 178. 6d. per 
ton; and re-rolled steel bars, 17/. 15s. per ton, all for 
home delivery. 


Valleable-Iron Trade. 


Scottish Pig-Iron Trade.—Brisk business is being done 
in this trade and supplies of raw materials are adequate. 
Market quotations are as follows :— -Hematite, 61. 18s. 6d. 


per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 61. 58. 6d. per ton; 
and No. 3, 61. 3s. per ton, both on trucks at makers’ 
vards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Machine-tool makers are particularly 
busy on the production of new plant and machinery and 
on replacement and repair work which it is desired to 
complete before Easter. This is keeping both the iron 
ind steel foundries in the heavy section actively em- 
ployed. The light iron foundries are still adversely 
affected by the restrictions on the production of builders’ 
ironwork. It urged that fuel economies would be 
helped if it were possible for the light iron foundries to 
supply the repair parts and new grates required in many 
houses. There is no sign of slackening in the demand 
for engineers’ small tools ; the arrears of orders, in fact, 
are still considerable. Makers of high-speed twist drills, 
milling cutters, reamers, hacksaw blades and files have 
a great deal of work on hand, and are giving deliveries as 
rapidly as possible. Large users are now ordering 
months in advance for their urgent requirements. 
Similarly, there are only small stocks of farm and garden 
tools and implements, and makers are unable to avoid 
late deliveries. The electric melting furnaces and coke- 
fired crucible steel furnaces are heavily taxed to supply 
the present demand for their products. The call for high- 
speed tool steel is fully maintained, and the demand for 
aireraft steels continues to increase. Magnet steel is 
also in great demand. Ferro-concrete bars are quoted 
at 161. 19s. 6d., untested hoops at 181. 7s. 6d., soft basic 
wire rods at 171. 7s. 6d., and hard basic wire rods at 
211. 2s. 6d. per ton. There is an increasing demand for 
finished iron, South Yorkshire Crown bars being quoted 
at 151. 12s. 6d. per ton. Hematite iron is scarce, but 
ample supplies of local pig irons are available. Quotations 
ire :—Derbyshire Nv. 4 forge (puddling) 1248. 6d., No. 4 
forge (foundry) 126s. 6d., and No. 3 foundry 127s. 6d. per 
ton. 


is 


South Yorkshire Coal Trade.—-The coal position is very 
strong. The demand tends to increase and the need to 
build up stocks again is realised by all industrial users. 
Strenuous efforts are being made to make the best possible 
use of all man-power at the pits. All South Yorkshire 
hards and washed and graded steams are heavily sold 
forward, and there is little to spare for non-essential 
industries. Supplies of house coal are sufficient to 
permit the delivery of the prescribed quantities, in spite 
of the continued use of house coal to make up the 
deficiencies in the steam-coal market. There are ample 
supplies of coke; very satisfactory production is being 
obtained from the newer batteries of ovens. Blast- 
furnace coke is going away freely, and meets all require- 
ments. Hard coke for works use is in ample supply, and 
there is a surplus of coke nuts and gas coke for domestic 
users and central-heating. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Allegations that, as a result 
of a changed policy, the South Wales coalowners were 
making reductions in wages by cutting the allowances of 
some of the miners, and, in other instances, were not 
paying the minimum wage rates, were made at a meeting 
of the executive council of the South Wales Miners’ 
Federation by deputations from four collieries. It was 
stated that grave discontent was felt in the coalfield. 
The officials were instructed to investigate the complaints 
and to raise the question of policy at their next meeting 
with the Coalowners’ Association. Should the allegations 
be justified a coalfield conference will be called to decide 
on measures to safeguard the men. An unofficial strike 
broke out among coal-tippers at Cardiff docks, and work 
was suspended over a weekend as a result. The men 
were claiming a substantial increase in their basic pay. 
A very busy tone continued to rule on the steam-coal 
market. The demand from both home and foreign 
sources was brisk but supplies generally were difficult to 
arrange owing to the well stemmed position of collieries 
generally, and recent firmness was fully maintained. 
Foreign business was slow. Best large descriptions con- 
tinued to attract steady attention but supplies were 
difficult to secure for early delivery. Sized kinds 
remained well stemmed with orders and were firm, while 
the bituminous smalls were scarce to meet a keen demand. 
As a result, the occasional small lots available were 
eagerly taken up at recent strong figures. The best 
dry steam smalls were kept busy, but the inferiors 
attracted little attention and were plentiful. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—-The conditions in the iron and 
allied trades are restricting market transactions. Uncom- 
pleted contracts at the end of the first quarter of the 
year have left a carry-over of considerable tonnage to 
be dealt with in the present delivery allocation period 
and as a large volume of new business has been put 
through, continued exceptional activity of producing 
plants must be maintained. The increasing needs of the 
war industries and the limitation of supplies from over- 
seas is imposing unprecedented demands on producers of 
nearly all commodities and to meet the heavy current 
requirements the use of imported material is still necessary 
to some extent. 

Raw Material.—The only raw material in short supply 
is high-grade imported ore. The scarcity renders unavoid- 
able the use of substitutes, but imports are expected to 
increase appreciably in the near future. The output of 
the Cleveland ironstone mines is exceptionally large and 
blast-furnace coke is abundant. 

Cleveland Iron Trade.—Consumers of foundry pig con- 
tinue to receive adequate quantities for their increasing 
requirements. Cleveland qualities, however, are in 
limited supply, and the bulk of the iron passing into use 
at North East coast foundries is from the Midlands. 

Hematite.—Although hematite and low-phosphorus 
qualities of iron are scarce, moderate parcels of these 
commodities are being provided for essential purposes. 
An early increase in the very limited outputs is expected 
as cargoes of ore from North Africa arrive. In the mean- 
time, the strict observance of the control of distribution 
regulations is unavoidable. 

Manufactured Iron and Steel.-The demand for semi- 
finished iron is not difficult to meet, but makers of steel 
semies are only just able to meet the current require- 
ments and re-rollers have still to draw on their moderate 
emergency stocks and make fairly free use of discard 
steel to maintain the full activity of the re-rolling plants. 
Manufactured-iron makers have good orders and are 
turning out increasing tonnages ; producers of all classes 
of finished steel are extensively sold. Special and alloy 
steels and shipbuilding material are in unprecedented 
demand and there is no reduction in the pressure for 
maximum deliveries of plates. Sheets are also in strong 
demand for many purposes. Light and medium sections, 
railway requisites and colliery equipment are required in 
large quantities. 

Scrap.—Buyers of the better qualities of scrap have 
substantial orders to place, the demand being greatest 
for first-grade heavy steel. 
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AMERICAN ECONOMIC WARFARE OFFICIALS IN WEST 
AFrrRica.—The United States Board of Economic Warfare 
is sending two representatives to our West African 
Colonies. Their headquarters will be at Accra and their 





work will cover Nigeria, Sierra Leone, the Gold Coast and 
| the Gambia, as well as the Republic of Liberia. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF CIVIL ENGINEERS.—-Yorkshire A ssocia- 
tion: Saturday, April 3, 2.30 p.m., The Royal Victoria 
Station Hotel, Sheffield. ‘“‘ Tunnel Linings, with Special 
Reference to a New Form of Reinforced-Concrete Lining,’’ 
by Mr. H. L. Groves. 

INSTITUTION OF MECHANICAL ENGINEERS.—WNorth- 
Western Branch: Saturday, April 3, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Joint Meet- 
ing with the Manufacture Group. Discussion on “ The 
Reconditioning of Blitzed Machine Tools,’’ to be opened 
by Mr. G. Varley. Institution: Friday, April 9, 5.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Informal Meeting. Discussion on “‘ The Selection of 
Apprentices and Other Personnel for Engineering,’’ by 
Mr. Alec Rodger. North-Western Branch: Saturday, 
April 10, 2.30 p.m., The Engineers’ Club, Albert-square. 
Manchester. Discussion on ‘‘ Fuel Economy.” 

JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, April 3, 2.30 p.m., The Manchester 
Geographical Society, 16, St. Mary’s P&rsonage, Man- 
whester. Lecture: *‘ Modern Welding Practice.’’ IJnsti- 
tution: Friday, April 9, 6.30 p.m., 39, Victoria-street, 
Westminster, S.W.1. Ordinary Meeting. ‘“‘ The Con- 
struction of a Typical Coaster,” by Mr. H. F. J. Higgs. 

ROYAL Society OF ARTS.—Monday, April 5, 1.45 p.m., 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. Cantor Lecture 1V. ‘‘ The Modern 
Power House. (iv) High Voltage Power Circuit Control,” 
by Mr. C. W. Marshall. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Monday, April 5, 6 p.m., The Corpora- 
tion Electricity Show Rooms, 22, Northgate-street. 
Chester. ‘‘ A High Voltage, High Rupturing Capacity 
Cartridge Fuse and Its Effect on Protection Technique,” 
by Mr. K. Dannenburg and Professor W. J. John. London 
Students’ Section : Monday, April 5, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ Modern British Tram- 
ways,”’ by Mr. B. J. Prigmore. Wireless Section: Wed- 
nesday, April 7, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Lecture: ‘‘ Radio Exploration of the 
Ionosphere,” by Sir Edward Appleton. Installations 
Section: Thursday, April 8, 5.30 p.m., Savoy-place. 
Victoria-embankment, W.C.2. ‘* Electrical Installations 
in Hospitals,”” by Mr. F. C. Raphael. North-Western 
Wireless Group: Friday, April 9, 6 p.m., The Engineers’ 
Club, Albert-square, Manchester. Discussion on “ Fre- 
quency Modulation: A Summary of Current Informa- 
tion,” to be opened by Mr. D. A. Bell. North-Midland 
Students’ Section: Saturday, April 10, 2.30 p.m., The 
Griffin Hotel, Boar-lane, Leeds. Various short papers. 

LIVERPOOL ENGINEERING Society. — Wednesday, 
April 7, 6 p.m., Municipal Annex, Dale-street, Liverpool. 
Annual General Meeting. Presidential Address. 

INSTITUTE OF FUEL.—Thursday, April 8, 5.30 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. ‘“‘ The Purchase of Coal by Industrial 
Users,”’ by Mr. F. McNeill. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Thursday, April 8, 7.30 p.m., The College of 
Technology, Manchester. ‘‘ Production Control,” by 
Mr. R. Appleby. Coventry Section: Friday, April 9. 
6.45 p.m., Coventry Technical College, Coventry. ‘“‘ New 
Tools from Scrap High-Speed Steel,” by Mr. U. F. T. 
Norris. Leicester and District Section: Friday, April 9. 
7.15 p.m., Leicester College of Technology, Leicester, 
** Plastics,”” by Messrs. A. Couzens and A. E. Pallett. 
Preston Section: Saturday, April 10, 2 p.m., The Royal 
Oak ‘Hotel, Chorley. ‘“‘ Changing Conditions in Fac- 
tories,”’ by Mr. W. K. Forster. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
April 9, 2.30 p.m., The Engineers’ Club, Albert-square. 


Manchester. ‘‘ Modern Developments in Heating,” by 
Mr. F. Buckingham. 
KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 


April 9, 7.30 p.m., The Victoria Hotel, Keighley. ‘* Wel- 
fare in Factories,” by Mr. F. J. Tanner. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
April 10, 2.30 p.m., The Sheffield Metallurgical Club, 
198, West-street, Sheffield, 1. ‘‘ Steel Foundry Moulding 
Materials,”’ by Dr. W. J. Rees. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday. 
April 11, 2.30 p.m., The Waldorf Hotel, Aldwych, W.C.2. 
“ The Principles and Organisation of Group Production,” 
by Mr. H. R. Carr. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sunday, April 11, 3 p.m., 12, Hobart- 
place, Westminster, S.W.1. ‘‘ The Practical Application 
of Thermal Efficiency,”’ by Mr. L. Mantell. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaAND.—Tuesday, April 13, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. Annual General Meeting. “ Two- 
| Stage Drawing of Cylindrical Cups,” by Prof. H. W. Swift. 
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tion for so many years that it might well be supposed 
that there is little more to be said about it, at all 
events, with any claim to novelty; but still the 
arguments proceed with no obvious diminution of 
intensity, perhaps because so much has been said 
and written already that no man can expect to 
acquire a really comprehensiva knowledge of the 
| state of the discussion (as distinct from the state 
|of the art) and, consequently, mere repetitions of 
|former expressions of opinion are not always 
| recognised as such by their authors or hearers. 
| There is a moral, in such a condition of affairs, for 
| those who would overload the engineering curri- 





|culum with studies which, however desirable and 
even necessary to the few, cannot be truly described 


When an advertisement measures an inch | 28 absolutely essential for all; though it is to be 


feared that the moral itself is also in danger of 
escaping recognition in the mass of lessons and 
warnings that the results of past engineering educa- 
tion appear to display so much more prominently, 
in the eyes of critics, than their praiseworthy 
qualities. It may be taken as axiomatic that no 
system of training will ever produce the optimum 
standard of professional competence, in all cireum- 
stances, in every student who may be exposed to 
its influence ; but it is equally true that, despite 
the shortcomings of existing curricula, they do 
achieve somehow a tolerably high proportion of 
successes, whether those successes be judged by 
standards that are purely technological or partly 
financial as measured by the rewards attained by 
engineers by comparison with the average remunera- 
tion of other professional men. 

The subject of engineering economics was* first 
brought prominently to notice some 20 years ago, 
when the Council of the Institution of Mechanical 
Engineers decided that some knowledge of this 
somewhat indeterminate category of studies should 
be compulsory in candidates for associate-member- 
ship of the Institution; although the subject had 
achieved a certain amount of recognition at least 
fifteen years earlier. The first of the Mechanicals’ 


papers were set in the examination held in October, 
1924, and were of a fairly simple character ; though, 
even so, they were in advance of the instruction 
that was available and were, in effect, rather tests 
of native “‘gumption” and ability to profit by 
observation of the practical operation of engineering 
undertakings than of precise knowledge. There 
was some reason to suspect, indeed, that the 
examiners themselves were not too sure of their 
footing or of the exact nature of the qualifications 
that they were expected to ascertain. This phase, 
however, lasted only for a short period, and it was 
not long before courses of lectures were planned, 
and text-books written, which purported to provide 
at least a fair grounding in fundamentals and which 
did evolve, by degrees, some basis for future develop- 
ments. After a few years of experience, the Insti- 
tution’s examination syllabus was thoroughly over- 
hauled and assumed the form which it substantially 
retains at the present time. 

It was still the case, however, that the purely 
financial aspects of engineering work, if not actually 
ignored, were touched upon comparatively lightly 
and with no marked insistence upon the importance 
of seeing that the work of the engineer shall be as 
sound and unassailable on financial grounds as it 
should be technically proof against criticism. There 
was rather a tendency to assume, perhaps, that a 
scheme which was technically satisfactory would be 
sufficiently practicable in the financial sense not 
to invite condenination on’ that ground alone ; in 
other words, that the average intelligent candidate 
could be trusted not to ignore financial considera- 
tions, but, rather, would take them into account 
almost automatically, as he would do in deciding 
upon any course of action, engineering or otherwise, 
which might involve his personal expenditure. 
Where purely hypothetical cases are concerned, which 
must apply to most examination questions, this 
was probably a reasonable assumption and one that 
would not lead to results so far divorced from actual 
practice as to be educationally valueless. 

That this method accords insufficient attention 
to the importance of financial aspects, and that, 
accordingly, instruction in engineering economics 
should deal with commercial considerations in much 
closer detail, was the main theme of the paper on 
this subject which Sir Frank Gill, K.C.M.G., pre- 
sented on March 25 at a joint meeting of the Institu- 
tions of Civil, Mechanical and Electrical Engineers. 
We commence to reprint the discussion on this 
paper on page 274 of the present issue. While 
claiming that its object was ** to try to give further 
impetus to the teaching of engineering economics, 
in the universities and schools, to every engineering 
student ’’ and “to give to teachers in the schools 
some idea of what practising engineers mean by 
‘engineering economics,’”’ Sir Frank Gill certainly 
left the impression that he himself entertained only 
a restricted view of all that the term really implies, 
tending to confuse ‘‘ economics,” in the wide (if 
sometimes rather loose) connotation that it now 
possesses, with “‘ economy ”’ in the relatively narrow 
sense of the avoidance of unnecessary expenditure 
of money or consumption of materials. That this 
latter was the interpretation frequently put upon 
the term “‘ economics’ by the elder generation of 
engineers—especially those who had spent a large 
part of their lives in developing engineering manu- 
factures to a state of financial stability—was abund- 
antly clear at the time that the Institution of 
Mechanical Engineers added Engineering Economics 
to the syllabus of their associate-membership 
examination. 

There can be no question that a sound grasp of 
finance may be an invaluable asset to an engineer, 
especially if he is engaged in manufacture or, as a 
consultant, in the preparation of plans and designs. 
It is equally certain, however, that the ability to 
use the technical terms of the financial world, to 
draw up and to interpret financial statements, and to 
acquire as easy a familiarity with the technique of 
financial operations as with the technique of engin- 
eering calculations (founded, as they usually are, 
on the much less mutable basis of natural laws) is 
something not to be taught in schools—at least, not 
to the point of being a dependable asset in any and 
every circumstance that is likely to arise ; it appears 
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innate quality which many quite sound engineers 
demonstrably do not possess. That being so, the 
wisdom of attempting to impart to engineering 
students in general, and compulsorily, a really 
workable knowledge of a subject which most of 
them are unlikely to have the opportunity to 
practise in any responsible capacity, appears to 
be open to some doubt ; especially if, as seems almost 
inevitable, the inclusion of such instruction in 
present curricula involves a choice between extend- 
ing the period of instruction, or curtailing the time 
devoted to subjects more strictly technical. 

None of these courses appeared to find any 
favour in Sir Frank Gill’s audience; a fact which 
is not altogether surprising, for few educationists 
are ever willing to admit that any subject which 
they teach is redundant and yet, at the present 
time, when courses of intensive and specialised 
instruction are more plentiful than ever before, 
arguments in favour of extending the period of 
training for any academic qualification are likely 
to receive short shrift. Rather curiously, in view 
of the fact that the Institution of Civil Engineers 
and the Institution of Mechanical Engineers were 
strongly represented at the meeting, little or 
nothing was said of the part that both of those 
institutions have played and are still playing in 
broadening the basis of engineering education (as 
distinct from merely vocational training) by 
encouraging a wider outlook and, for example, 
emphasising the importance of xsthetic as well as 
purely functional considerations. One of the 
speakers, Mr. A. T. Best, M.Inst.C.E., did refer to 
certain ornamental features of the Victoria-embank- 
ment as examples of a justifiable “* extravagance ” of 
which SirFrank Gill’s matter-of-fact formule would 
have taken no cognisance. He might have added 
point to the argument, had this been really needed, 
by contrasting the added amenity of Sir Joseph 
Bazalgette’s ornamental lamp standards with the 
appearance of the strictly utilitarian Charing Cross 
railway bridge—as depressing an instance as could 
well be found of the effects of regarding minimum 
cost as the primary criterion. It may often happen, 
of course, that circumstances compel such an 
attitude ; if the available funds are only sufficient 
to cover the simplest and cheapest form of con- 
struction, esthetic considerations may have to be 
sacrificed, and the fact that they are so sacrificed 
is not necessarily evidence that those responsible 
were blind to their existence. Nevertheless, engin- 
eers in the past must be held to blame for a great 
deal of avoidable ugliness and, sometimes, incon- 
venience, attributable to their obsession with just 
that primarily financial outlook which, seemingly, 
Sir Frank Gill would wish to have still more deeply 
burned into their consciousness. 

The objection to Sir Frank Gill’s thesis, as he 
developed it, seems to lie less in the principle than 
in its proposed application. The ability to appre- 
ciate the import of financial considerations is 
admittedly desirable in any engineer, but it is a 
vital necessity to comparatively few, and those 
few are, almost without valid exception, men of 
mature age and relatively extensive experience. 
As was pointed out by more than one speaker in 
the discussion, the opportunity to take decisions of 
magnitude and permanent significance does not 
come to young men fresh from college. We might 
go farther, and say that, for all practical purposes, 
it comes to only a negligible proportion of engineers 
of what may be broadly termed ‘ examination 
age,” as defined by the regulations of the qualifying 
institutions—say, below the middle thirties—for 
the great majority of them are either employed by 
men much their seniors in years and experience, 
or are subject to some external veto against which 
they have no effective appeal. The need for more 
instruction in financial matters might be better 
met, therefore, by providing progressively advanced 
courses for the few who really want them, directed 
and administered by teachers of sufficient standing 
to have access, through their personal contacts 
with the heads of the profession, to the more con- 
fidential details of actual contracts, than by an 
insistence on the establishment of some new educa- 
tional mill, through which every engineering student 
must be passed, irrespective of his desires, aptitudes 
or probable future employment. 





HOUSE WIRING. 


ALTHOUGH most of the dwelling houses in this 
country are relatively old, a fair proportion has been 
built during the last ten years or so, and it is common 
experience that when one of them passes to a new 
owner some alteration in the electric wiring is con- 
sidered to be necessary or desirable; this applies 
to the newer houses equally with the old. To a 
much smaller extent the same thing arises in con- 
nection with the gas service, but alterations are less 
frequently undertaken, partly because they present 
certain structural difficulties. In the other main 
services, water supply and sewage, modification is 
unusual. Interference with the structure in their 
case would be more serious than with gas. The 
reason for the premier position occupied by elec- 
tricity in this matter lies in its own adaptability. 
A service which may be employed for lighting, space 
heating, cooking, irons, vacuum cleaners, fans, 
refrigerators, washing machines, toasters, wireless 
receivers and clocks may naturally be required to be 
available in almost every part of a house. Fortun- 
ately electric wiring may be run to practically any 
position in any room, but the result is not always 
satisfactory from the point of view of appearance, 
even if the job is technically satisfactory, and the 
necessity for *‘ making good ’’ may involve consider- 
able expense. The running of new circuits also 
frequently necessitates the fixing of extra fuse 
boards and main switches or even meters, and 
results in a confused wiring system which no one 
understands except the workman who put it in, 
and he probably will never see it again. 

The universality of application of electricity is 
not very new and it might have been expected that 
in houses built in, say, the last ten years, the possi- 
bility of a demand arising for new points of supply 
might have been foreseen. Apparently this has 
not been the case, and in general builders and archi- 
tects appear to have supposed that the frequently 
meagre installation of points which they provided 
was all that would ever be required. No provision 
was made for easy connection to the house network | 
in new positions. This state of affairs probably | 
arises from the fact that frequently the electric 
wiring has not formed an essential part of the 
original design. Connection from the lavatory 
installation of a house to the street drains is pro- 
vided as part of the structure. Electric wiring, on 
the other hand, is at times cons dered to be some- 
thing which is stuck on after the main building has 
been erected. Theefact that an architect or builder 
incorporated the wiring as an essential item in the 
structure would not necessarily mean that he would 
make suitable provision for future alteration in the 
position of points of access, but if the wiring were 
a structural item there would be a fair chance 
that it might be more accessible than, say, conduit 
buried in plaster. 

Although most people in this country will have 
to continue to live in old houses, many, in the years 
following the war, will be accommodated in new 
structures. The external appearance and internal 
arrangement of these are likely to form subjects of 
much public discussion, but such a purely technical 
matter as the nature of the electric wiring will 
probably be left to the builders and architects. 
There has been much talk about the construction 
of houses from pre-fabricated parts. Systems of 
this kind are quite possible with modern materials 
and methods, but to what extent they are likely to 
be adopted it is impossible to say. It will depend 
largely on the magnitude of individual house- 
building contracts. Even if pre-fabricated main 
structures do not prove popular, however, there is no 
reason why greater advantage should not be taken 
of modern mass-production methods for various 
detail items, and in a paper read before the Installa- 
tions Section of the Institution of Electrical Engin- 
eers, on March 11, Messrs. G. Smith and E. Jacobi 
put forward a suggestion for the adoption of such 
methods in connection with electric wiring. 

The communication formed Section 2 of a paper 
entitled “‘The Future of the Domestic Wiring 
Installation.” Section 1, ‘‘ Immediate Develop- 
ments,”’ was contributed by Messrs. Forbes Jackson 





and W. J. H. Wood. Section 2 was entitled ‘‘ The 


Distant View.” The Institution of Electrical En.i- 
neers has recently made arrangements for the 
reading of a number of papers bearing on the 
problems of the post-war period, and this one is a 
valuable contribution to the list. The wiring pro- 
posal made by Messrs. Smith and Jacobi appears at 
first sight to have reference to houses constructed of 
pre-fabricated parts, but actually it would be ada, 
able to any type of building. They suggest the use of 
skirting boards from a plastic material. They wou!d 
consist of a back board fixed to the wall, made 
with grooves in which bare copper strip, forming 
the wiring, would be run. The plastic would act as 
its own insulator. The front of the skirting would 
consist of a plastic cover secured in position | 
screws, and the cover would be provided with soc! 
outlets through which connection could be made to 
the conductors. Any number of these outlets could 
be provided, those not in use being closed by moulded 
covers which could he made with a flush outer 
surface to facilitate dusting. It is clear that this 
system of moulded-in conductors could be consider- 
ably extended in scope if applied in a house built up of 
pre-fabricated panels, but it offers interesting possi- 
bilities even for the ordinary brick structure. It 
would do much to eliminate the use of long flexible 
connections, or, alternatively, the taking-up of floo: 
boards and cutting into plaster. It is to be hoped 
that attention will be given to the system by those 
responsible for house design. 

A further suggestion for the use of unit standard 
parts in connection with house wiring is made in 
Section I of the paper and is supported in Section 2. 
This concerns the arrangement of the intake appara- 
tus. In small houses, the meter, main switch and 
fuses are frequently fixed over or behind the front 
door. In the first position access is inconvenient, and 
in the second they are liable to damage ; in both 
they tend to accumulate dust and dirt. An alter- 
native is to fix them in a cupboard under the 
stairs where they frequently become buried by the 
various miscellaneous articles for which storage 
space is lacking in most small houses. This failure 
to provide any proper position for the service 
apparatus is a clear example of the fact that the 
electrical equipment is given no consideration in 
the main design of the house. The suggestion is 
that a standard fitment to contain the intake 
apparatus should be developed. This could be of 
wood, light metal or plastic, and would be built into 
a wall and provided with a door. If the fitment 
were fixed in an outside wall, it could be provided 
with an outer door, so that the meter-reader could 
make his inspection without entering the house. 
This might, in the aggregate, save much of his time, 
small houses frequently being unoccupied during the 
daytime. The size given for the fitment is 30 in. 
high, 12 in. wide and 6 in. deep. The arrangement 
would be particularly suitable for flats and in 
general would be easy to provide for. 

These two examples of specific suggestions to 
improve the convenience, and, probably, in the long 
run, reduce the cost of house-wiring installations, 
by no means give a complete representation of the 
paper which has been referred to, but they are 
interesting illustrations of the possibility of employ- 
ing standard apparatus and methods to one aspect 
of dwelling houses without in any way postulating 
the standard house to which objection is raised 
in many quarters. The paper contains many detail 
suggestions which are matters for the electrical 
industry alone and do not concern builders or 
architects. One of these is that the external shape, 
dimensions and fixing holes of service meters should 
b. standardised. This would clearly greatly assist 
the adoption of the standard fitment for the intake 
apparatus which has been proposed. The question 
of the standardisation of service meters was dealt 
with in a paper read before the Institution on 
March 19 by Mr. C. W. Brigden. His conclusion 
was that in view of the large variety of shapes and 
sizes in existence, standardisation could only be 
carried out gradually and in stages. The first stage 
would cover terminal arrangements and fixing 
centres, and the second that of outline dimensions. 
bearings and rotor speeds. This, he considers, the 
maximum degree of standardisation possible at 
present. Complete standardisation could only be 
carried out under Government direction. 
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THe Royat DockyarpD ScHOOLs. 


On March 28, the Portsmouth Royal Dockyard 
school celebrated the centenary of its opening, and 
the occasion was marked by the attendance of Mr. 
\. V. Alexander, First Lord of the Admiralty, who 
distributed the prizes. After the closing of the 
first British School of Naval Architecture at Ports- 
mouth in 1832, by order of Sir James Graham, then 
First Lord, the Royal Dockyards were without any 
institution for the education of shipwrights for the 
higher posts in the yards, and it was not until nine 
years later that anything was done to remedy the un- 
fortunate results of the action of Sir James Graham. 
When leaving office in 1841, Lord Minto, the First 
Lord, left a memorandum for his successor in which 
he said that a scheme was under consideration for 
the education of apprentices in the dockyard areas 
by lectures for voung men and artificers who wished 
to take advantage of them. On November 28, 
1842, a letter was sent to the dockyards stating that 
their Lordships were of opinion that schools should 
he set up to secure the benefits of both religious and 
professional teaching for the apprentices, and that 
committees were to be formed at each yard to con- 
sider and further the plan. An Order in Council of 
February |, 1843, definitely approved the establish- 
ment of schools and the appointment of masters. 
According to the late Sir Arthur Johns, who con- 
tributed a series of valuable articles on the history 
of the schools to ENGINEERING in January to March, 
1929, Chatham was the first to open a school, and in 
the same year, 1843, schools were opened at Ports- 
mouth and Pembroke. Sheerness followed suit in 
1844, Devonport in 1845, Deptford in 1847 and 
Woolwich in 1848. At first the accommodation was 
inadequate, the salaries meagre, the facilities for 
teaching few, and some of the masters unsuitable. 
When, however, in 1846, the Admiralty opened the 
Central Mathematical School, or second British 
School of Naval Architecture, at Portsmouth they 
appointed the Rev. Henry, afterwards Canon, 
Moseley, as their school inspector, and it was due to 
his frank criticisms and valuable suggestions that the 
schools were placed on a sound footing. In his 
speech to the apprentices, Mr. Alexander remarked 
that from the dockyard schools had come many 
leaders in naval construction and engineering, and 
that ex-dockyard apprentices have done well at 
the universities and had been elected Fellows of the 
Royal Society. The list of eminent naval construc- 

tors, shipbuilders and marine engineers who began 
their scientific training in the dockyard schools is 
indeed a long and distinguished one, and the country 
is indebted to successive Boards of Admiralty for 
the encouragement they have given to a scheme 
of education which gives an opportunity to every 
boy who enters a dockyard. As pointed out by 
Mr. Alexander, the founding of the schools antici- 
pated by 27 years the adoption of compulsory 
education by the State, and the day continuation 
schools by scores of years. 


AGRICULTURE IN FRANCE. 


In the course of a lecture on the ‘ Future of 
Farming in France,” delivered by Lieutenant R. 
Drilhon at a meeting of the Union des Ingénieurs 
et Techniciens de la France Combattante, held in 
London on March 25, some interesting data were 
given regarding the relative costs of ploughing, 
using animal-drawn and tractor-drawn implements. 
The lecturer stated that to plough one hectare (2-47 
acres) of good land to a depth of 12 in. and a width 
of furrow of 14 in., the cost of employing two men 
and six oxen was 750 francs and the time required 
254 hours, and that two men and six horses would 
take 19 hours to do the same work, but at a cost of 
370 francs. The use of tractors, on the other hand, 
materially reduced costs ; ‘thus, one man driving a 
10-h.p. petrol tractor could plough one hectare in 
19 hours at a cost of 312 francs. With a 30-h.p. 


petrol tractor, however, he could do the work in 
7 hours, at a cost of 226 francs, and with a 50-h.p. 
heavy-oil tractor, in 4} hours, at a cost of 170 
trancs. While the actual costs quoted no longer 
apply, they nevertheless afford a basis for com- 
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parison. With the financial help of the Govern- 
ment, great strides had been made in rural electri- 
fication between 1923 and 1939, and the majority 
of French farms were now supplied with electric 
current. It therefore seemed desirable that electric 
ploughing should be developed, as it would enable 
the national water-power resources to be used. 
France, however, was mainly a country of small 
holdings worked by peasant farmers, and, fre- 
quently, each holding was again sub-divided into a 
great number of smaller areas If the agriculturists 
were to benefit from increased mechanisation, it 
would be necessary to redistribute the land into 
larger and more economic units so as to enable 
farming to be conducted on a wider scale. The first 
step would consist in the grouping together of small 
strips of land, by a procedure termed remembrement, 
but the establishment of broader areas for large- 
scale farming could perhaps best be accomplished 
through the agency of the co-operative farming 
societies. 


Sizes OF DRAWING PAPER AND TRACING CLOTH. 


Rather more than a year ago (on page 196 of our 
issue of March 6, 1942) we reprinted a report of the 
Council of the Drawing Office Material Manufac- 
turers’ and Dealers’ Association, suggesting the 
adoption of certain overall dimensions for drawings 
and tracings, designed to minimise the amount of 
material that is cut to waste in making photo-prints. 
The proposals were based upon an investigation 
carried out by a committee of the Association, the 
results of which showed that many firms were 
making drawings the dimensions of which bore no 
economical relationship to the standard widths of 
30 in. and 40 in. to which drawing and tracing 
papers, tracing cloth, and sensitised paper are made. 
The suggestions received considerable support, but 
when, in due course, they were considered by the 
British Standards Institution’s Committee on Draw- 
ing Office Practice, certain of the proposals were 
found to be unacceptable. The essential principle, 
however—that it should be possible to trim prints 
to size without incurring an uneconomical waste of 
material—was upheld by the B.S.I. Committee and, 
accordingly, a War Emergency Revision has been 
issued by the Institution, modifying B.S. 308 
(Engineering Drawing Office Practice). The Re- 
vision increases the number of standard sizes by 
including the 30 in. by 22 in. and 27 in. by 20 in. 
sheets, both of which are in common use, and also 
13 in. by 8 in. and 10 in. by 8 in. sizes, to conform 
with ordinary foolscap and quarto commercial sta- 
tionery. There are also two new recommendations. 
The first of these is the standardisation of border 
line or frame sizes, to provide sufficient margin for 
trimming prints when necessary without using 
uneconomical sizes of sensitised paper to allow for 
trimming; in such circumstances, the trimmed 
prints will be slightly smaller than the original 
tracing, but not less than the border-line dimensions 
given. The second recommendation is that all 
tracings should be marked with the overall sheet 
size, in some convenient place; for example, just 
inside the border line. This is to ensure that repeat 
orders for sheets shall be cut to the original size and 
not to the size to which a sample sheet may have 
shrunk or stretched in course of time, or to which 
it may have been inaccurately cut. It is believed 
that the general adoption of these recommendations 
will result in a considerable saving of material, 
apart from the advantages which may be expected 
to accrue from standardisation of dimensions per se. 


Tue History or Or FveEt. 


On December 10, 1942, the American Branch of 
the Newcomen Society held a Newcomen Dinner 
at the Union League Club of New York in honour 
of Mr. Ernest H. Peabody who, for 30 years, was 
connected with the Babcock and Wilcox Company, 
and, since 1920, has been president of the Peabody 
Engineering Corporation. The chair was taken by 
Dr. H. N. Davis, president of the Stevens Institute 
of Technology, from which Mr. Peabody graduated. 
During the evening, Mr. Peabody gave an address 
on “Oil Fuel: A World-Wide Adventure,” in 
which he sketched the history of the discovery of 
oil in various parts of the world, and its use as 





fuel. The address has been printed in a worthy 








manner by the Princeton University Press. His 
task, Mr. Peabody said, was to follow Prometheus— 
who went up to heaven, lighted his torch at the 
chariot of the Sun and brought down Fire to Man— 
in his ramblings of discovery and invention among 
the oilfields and refineries, and in following oil- 
burning progress of mankind. His ‘“‘ Adventure ” 
took him into many interesting by-paths. Among 
the foremost pioneers of oil technology was James 
Young, the founder of the Scottish shale-oil in- 
dustry; and Abraham Gesner, the Canadian 
geologist who, in 1854, produced illuminating oil 
from coal and called the product ‘ kerocene,” 
deriving the name from keros = wax. A pioneer 
in drilling for oil was a young New York lawyer, 
George H. Bissel, who, with a partner, formed the 
Pennsylvania Rock Oil Company, which asked the 
chemist Silliman to report on their “ rock oil.” 
It is common knowledge how E. L. Drake “ struck 
oil” at Oil Creek on August 28, 1859. “* Thereafter 
pandemonium raged,” and soon American kerosene 
was being sent all over the world. Oil was first 
used as a fuel on the shores cf the Caspian Sea, and 
in the ‘sixties, Schpakofsky, a Russian, and Harri- 
son Aydon, a British engineer, introduced the 
spraying of oil into a furnace and causing it to 
burn in suspension in the air; a radical and epoch- 
marking idea. The Nobel brothers, Ludwig and 
Robert, are generally credited with building the 
first oil-tankers, but the first seagoing ship to carry 
oil in bulk was a sailing vessel which was sunk in 
the Gulf of St. Lawrence in 1863. The first tank 
steamer was the Vaderland, built on the Tyne in 
1872. Ludwig Nobel designed the first Russian 
tanker, the Zoroaster, in 1878. Tank cars with 
expansion domes appeared in America in 1868. 
Of especial importance in the history of oil burning 
was the mechanical atomisation, or pulverisation, 
of the oil. A United States patent granted to 
Frederick Cook in 1868 referred to *‘ the introduc- 
tion and distribution by centrifugal force of liquid 
hydrocarbon into furnaces as fuel,” but Cook was 
ahead of his time. Later came the Koerting burner 
in Europe and the Schutte-Koerting burner in 
America. In these, the oil was given a rotary 
motion, and a hollow conical spray was produced. 
From these developed the modern mechanical 
sprayers, which do not use compressed air or super- 
heated steam for atomising. Of historical note in 
the growth of the petroleum industry was the 
drilling of the well known as the Lucas Gusher at 
Beaumont, Texas, on January 10, 1901. In 1901, 
the United States Navy began a series of experi- 
ments on the burning of oil fuel. A report was 
made in 1904, but success had not then been 
achieved. The British Admiralty had begun 
experiments in the destroyer Surly in 1898, and the 
value of Mr. Peabody’s address is enhanced by 
an appendix giving an official statement of the 
development of oil-fuel burning in the Royal 
Navy from 1898 to about 1911. The White system 
of oil burning, as applied in the liners Majestic, 
Berengaria, Mauretania, etc., was developed by 
Mr. William A. White, when he had the Washington 
Engine Works in New York. A remarkable deve- 
lopment of the past 25 years has been the growth of 
the domestic oil-burner industry, due to the burning 
of oil under boilers for central heating in buildings. 
The requirements were small mechanical burners, 
self-contained plants, and automatic operation. 
The annual sales of domestic burners rose from 
5,000 in 1920 to 79,700 in 1924 and to 131,000 in 
1929. It was estimated that at the end of 1941 
there were about two and half million domestic 
burners in use, with a total annual consumption of 
some 120,000,000 barrels. 





FUEL SAVING IN OPERATION OF ELECTRIC TRAINS.—We 
are informed that 8} tons of coal are being saved every 
day on the London Midland and Scottish Railway’s 
Euston-Broad Street- Watford electric services by planned 
“ coasting.”” In the operation of electric trains it is 
usual, in order to economise in energy consumption, to 
accelerate rapidly and then shut off power and coast to 
the point at which it is necessary to apply the brake 
for the next station stop. By calculation and experi- 
ment, the L.M.S. has determined the most economical 
points for this to be done, and has fixed a “ coasting 
board ” at these points for the guidance of drivers. 
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THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


On Thursday, March 25, in the lecture theatre of 
the Institution of Electrical Engineers, Savoy-place, 
London, W.C.2, a joint meeting was held of that 
Institution and the Institutions of Civil and Mechani- 
cal Engineers, when a paper on “ Engineering 
Economics,” by Sir Frank Gill, K.C.M.G., O.B.E., 
was presented and discussed. The chair was taken 
by Sir John E. Thornycroft, K.B.E., President of 
the Institution of Civil Engineers, who was sup- 
ported by Professor C. L. Fortescue and Professor 
F. C. Lea, D.Sc., the Presidents, respectively, of the 
Institution of Electrical Engineers and the Institu- 
tion of Mechanical Engineers. Sir John Thorny- 
croft, introducing Sir Frank Gill, observed that the 
meeting was the first to be held jointly by the three 
Institutions and that the subject of the paper was 
one which equally concerned all three. 

Sir Frank Gill explained that the object of the 
paper was to try to give a further impetus to the 
teaching of engineering economics in universities 
and technical schools, and to every engineering 
student ; as well as to give teachers in the schools 
some idea of what practising engineers meant by 
“engineering economics.” It was necessary, he 
thought, to begin by defining engineering rather than 
the engineer, and he proceeded to give a number of 
definitions, ranging from that of Telford, in the 
charter of the Institution of Civil Engineers, to more 
recent attempts to emphasise the importance of 
cost, and of financial considerations generally, as 
influencing the purely technological aspect. The 
fact that the expenditure of the money of others was 
involved, he said, invested the engineer with the 
responsibility of trusteeship imposed on him by the 
confidence with which he was treated. Almost 
always, there was more than one method of filling 
the requirements for any work in a good technical 
manner, and it was necessary, therefore, to have 
some way of making a selection from among the 
competing alternatives. The paper discussed the 
systematic methods developed by engineers for 
making such selections; methods which, he con- 
sidered, ought to be taught to all engineers, and a 
sufficient knowledge of which should be a com- 
pulsory requirement for corporate membership of 
any qualifying institution. This should not impose 
an undue stress on an engineering curriculum, as it 
should be generally sufficient to impart a realisation 
of the trusteeship in which the engineer finds him- 
self, and the necessity for the preparation of alterna- 
tive plans to meet given requirements ; a knowledge 
of the use of cost comparisons as a basis for selection, 
and when considering the advisability of taking out 
of commission items of plant which might still give 
further service; the technique of making these 
economic comparisons, and the application of judg- 





ment to them when making the final decision ; and 
an appreciation of the fact that ability to form such | 
judgments, and to decide where to stop in cocking | 
for technical improvement, was fundamental. 

The discussion was opened by Professor F. C. Lea, | 
who thought that the members of all three Institu- | 
tions would be in full agreement with the author’s | 
economics and with his statement that engineering | 
must have two aspects, namely, it must be technic- 
ally sound and financially advantageous. Professor | 
Lea suggested, however, that the title of the paper | 
should be, not ‘“ Engineering Economics,” but | 
“The Economics of Alternative Schemes.” Sir | 
Frank Gill wanted the universities and colleges to | 
teach students this type of economics; but most | 
students, when they left the university, would not | 
have the opportunity of venturing to advise on 
alternative schemes, especially where the expendi- | 
ture was likely to be large. The author was right, | 
perhaps, in suggesting that this type of training | 
might be given to students on first leaving the | 
university. He also said that the schools ought not | 


to aim at using real prices ; but, if that were done, 


the student must be warned that he was being pre- 
sented with hypothetical and not real cases. If real | 
values were to be brought in, however, the student 
must have not only the type of training which he 
obtains at a university, whether technical cr econo- 





mic, but also the wisdom and experience which 
could only come, as a rule, many years after he had 
left the university. The real point, therefore, was 
whether the author proposed to commence the study 
of economics in the university at the right point. 

Thirty-five years ago, continued Professor. Lea, 
he was asked to give, in a well-known college in 
London, twenty lectures on the economics of 
engineering, and, in his first lecture, he tried to 
show, in a general way, how necessary it was for 
engineers to have some knowledge of economics ; 
so the neglect of this subject has not been quite 
so serious as was suggested in this paper. He 
thought that almost every teacher took the oppor- 
tunity of referring to the possibility of alternative 
schemes and to the importance of cost. The author 
suggested that it was hard on the student to be 
taught by engineers who are not teachers; but 
industry should take some responsibility for the 
teaching of these young men from the universities 
in particular aspects of their work. What happened 
when a young man left the university ? He went 
into the shops, either mechanical or electrical, or 
into the drawing office, or on to public works of 
some kind if with civil engineers, and there he 
learned what problems were involved in obtaining 
costs, and that indirect, as well as direct, costs 
must be taken into account. The euthor criticised 
institution examinations ; but those examinations 
were intended for young men who were gaining 
experience, and it was wise to examine them on 
matters with which they could deal by reason of 
their observation and experience. The universities 
were asked to turn out men with technical know- 
ledge, with scientific knowledge, and with a know- 
ledge of economics; men of tact and character, 
men capable of leading and controlling others, and 
with all the virtues of knowledge and experience 
which they may require ten or twenty yeass after 
leaving the university. That was the point: they 
were expected to leave the university with all the 
qualities which could come to them only ten or 
twenty years later. When they had gained ten to 
twenty years’ experience, they might be able to 
carry out the author’s injunctions. 

Sir A. Stanley Angwin considered that the author 
had made out an excellent case for the requisite 
knowledge of economics on the part of an engineer, 
but that was only one part of the paper; the other 
part dealt with the point at which that knowledge 
should be acquired. To the examples which the 
author quoted, he might have added one with which 
he (Sir Stanley Angwin) was very familiar, namely, 
the problem of converting a manual telephone 
exchange into an automatic one. If ever there was 
a problem calling for a knowledge of economics, it 
was that; but, before it was possible to apply any 
principles of economics to such a problem as auto- 
matic telephony, it was essential not merely that the 
fundamental principles of automatic telephony 
should be known, but that a great deal should be 
known of their application. When a young engineer 
entered the telecommunication industry, he was not 
expected to have a full knowledge of all the details 
of such a branch of electrical engineering, but rather 
a knowledge of the absolute fundamentals of elec- 
trical engineering. 


a much more detailed knowledge of the system to 
which he was addressing himself. He did not wish 
to minimise the need of getting into the young engi- 
neer at an early stage an understanding of general 
accountancy principles. Even in designing the 
simplest piece of apparatus, there recurred the 


fundamental problem of engineering, namely, to| 


obtain, with a minimum amount of materials, a 
mechanism which would perform the desired func- 
tions. That in itself was economics, but it was 


tied up, not only with the use of the minimum | 


amount of material, but with a knowledge of the 
workshop processes, used in producing the article 
and it involved a much wider experience than could 
be gained in a school or university. He asked the 
author, however, whether the principles of econo- 
mics should not be applied also to the subjects which 
they endeavoured to inculcate in the engineering 


student while he was still at his school or university. 


As Professor Lea remarked, they were faced with an 
ever-lengthening list of subjects which, it was sug- 





The economics of such a pro- | 
desire to emphasise the importance of engineering | blem could not be dealt with until the engineer had 





gested, should be taught to students in colleges and 
universities; he deprecated adding yet another 
subject, requiring one more examination, and, stil! 
more, that it should be made a compulsory su) ject 
for entrance to any Institution. It was easy to 
overdo the minuti# in examinations ; they should 
resist the temptation to deal with more and more 
| specific items, and should rather concentrate on a 
broad and general education, with a minimum 
|number of examinations to test the acquisition of 
| that fundamental knowledge. Sooner or later, t\vat 
knowledge must be acquired, but the young student 
|who has just qualified was not a fully-fledved 
|engineer ; he had still a great deal to learn, and a 
|great deal that was better learnt by practical 
| experience than in the early stages of his caree1 

| Mr. A. T. Best endorsed the opinion, expressed })y 
| Professor Lea, that the title of the paper was rat he: 
| too wide ; almost all the examples were drawn from 
the one line of cable-laying. His second point was 
that the paper was highly mathematical, and, to 
quote from one of the books mentioned in the 
author’s bibliography, Grant’s Principles of E 
neering Economy, ‘‘ A highly mathematical discus 
| sion of problems of economy has two equally bad 
effects : it makes the mathematics of economy seem 
|too hard, and it makes the reaching of corn 
decisions seem too easy.”” On the other hand, the 
| mathematical treatment did, in another sense, make 
the subject seem too easy, suggesting that one had 
|only to select the right formula and work it out, 
| or turn to the right table or read a figure off a graph. 
}and there was the answer. The problems that wer 
| met in engineering, and even in engineering econo 
mics, were far too varied to fall within a singk 
| framework. Road improvements, for example, could 
| not be assessed purely in pounds, shillings and pence : 
| there were the factors of increased traffic facility and 
of greater immunity from accident—a measurement 
| in human lives. 

In nearly all cases, the first cost was converted 
into the equivalent annual charge, and then that 
}annual charge was brought back again to present 
| value; so that we come back to where we started 
| and might as well recognise, as the author did, in 
his Table ILI, that, when the first cost was 10,000/., 
the present value of that first cost was likewis« 
| 10,0001. He was afraid that the author was all too 
| serious in saying, in section 1, that * plans 
must at least show minimum cost’; in section 3, 
that ** the cost is to be as low as possible” ; and, in 
section 5-7, that “selection ought to be related 
closely to the most economical design.” He (M: 

Best) attacked that principle most vigorously and 
| fiercely. He believed that it is a false principle. 
| which had done incalculable harm to the profession 
| of engineering. He did not know, until he read the 
paper, who coined the phrase about the engineet 
being the man who could do for one dollar what 
| anyone else could do for two; but it was spurious 
coin, and it was high time that somebody nailed it 
'to the counter; it was a half-truth, which was 
|** ever the blackest of lies.” That was a dangerous 
| statement to make, and one liable to misinterpre 
|tation, for appropriateness also came into the 
question. If minimum expenditure was the predomi 
nant criterion, how wrong it was of Sir Joseph Bazal- 
gette to put those ornamental lampstands along the 
| parapet of the Victoria Embankment, and to have 
| the parapet itself formed of moulded granite, when it 
| would have been much cheaper in brickwork with 
'a plain brick-on-edge coping. One of the examples 
in the paper showed that the most profitable height 

















of a skyscraper was 63 storeys. Was not one 
important factor omitted from the reckoning. 
|namely, the effect on the surroundings? Such a 


| building would discharge into the streets the popula 
| tion of a small town, and some allowance should be 
made in the balance sheet for the trouble and cost 
which that would involve ; there should be some 
thought given to community interest. Major pro- 
blems of improvement should always be regarded in 
their relationship to other proposals and to the 
national interest. If this were the true view, w« 
ought to see about the improvement of the road 
system of the country in conjunction with, and not 
in competition with, the railways, and to develop 
air travel without making sea travel obsolete. 


(To be continued.) 











ENGINEERING. 











APRIL 2, 1943. 





between the creep machine shown in Fig. 10 of my 
Lecture and that shown in Fig. 7. In the former 
case, if the whole mechanism of the gear-cutting 
machine is perfect, with the exception of the teeth 
of the work table, then all the errors in this gear 
will reappear on the work, these errors being in 
the same axial plane. In the latter case, if the whole 
mechanism is perfect with the exception of the teeth 

srr,—In_ his letter published in your issue of | of the big conical master wheel of the upper table, 
March 12, on page 216, Mr. Meldahl has endeavoured | then all the errors in this conical wheel will have been 
to trace the history of the use of the “creep” registered on the work after about 100 revolutions 
process in cutting gears for turbine drives, by refer- | of the work with approximately 1 per cent. creep. 
ence to the Parsons’ patent specifications relating | It is possible to arrange the actual value of the creep 
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thereto. As this, although perhaps the only one 
readily available, is not a very accurate method of 
dealing with the subject, and as in this case it 
suffers still further from the omission of reference 
to British Patent Specification No. 203,803, it 
seems desirable, in order to bring the matter into 


| ratio so that both the errors in the conical master 
wheel and the worm error, when the machine is not 
perfect, are displaced and do not lie in the same plane 
| containing the axis of the gear. Mr. Meldahl cor- 
| rectly points out that the same principle involved 
|in the mechanism of Fig. 7 could be obtained if an 
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OBITUARY. 


MR. R. W. PAUL. 


Mr. Ropert WiLiiaM PavL, the distinguished 
inventor and designer of electrical measuring instru- 
ments and a pioneer in the early development of 
cinematography, died in a nursing home in London 
on Sunday, March 28. He was the son of Mr. 
George Butler Paul, a London shipowner, and was 
born at Highbury on October 3, 1869. After 
receiving his general education at the City of London 
School he entered the City and Guilds Technical 
College, Finsbury, in 1885, and attended courses in 
physics, electrical science and instrument making. 
In 1887 he was awarded the certificate and honours 
medal of the College for electrical-instrument making 
and afterwards worked in the shops of Messrs. 
Elliott Brothers, London, and in the Bell Telephone 





true perspective, to give a brief résumé of the | additional movement be given to the driving element | Company’s factory in Antwerp. While on the staff 


development of the creep process. The first creep 
was made in accordance with Fig. 1 of British 


Patent Specification No. 29380/12, that is, it was | 


what Mr. Meldahl describes as a real creep. It 
proved quite unsatisfactory in practice largely, as 
Mr. Meldahl predicts for such constructions, because 
of the flexibility of the creep gear train. 
described in British Patent No. 9483/13 was then 
evolved. Admittedly it is not a perfect creep, but, 
from a practical point of view, it has many ad- 


vantages. At that time the worm and worm wheel 


drive was, and probably still is, by far the most | 
serious source of periodic errors in indexing gear and | 


this type of creep distributes those errors to destroy 


this objectionable periodicity and, at the same time, 


provides a robust and practical mechanism. 

The 1914 war prevented any further develop- 
ments of importance until after that war, but in 
1921 another “ real” creep was made in accordance 
with British 
The feature of the latter patent, embodied in this 


construction, was a dual balanced drive, the object | 
of which was to obviate the eccentricity which would | 
undoubtedly have been introduced, as Mr. Meldahl | 
This | 


points out, by a single drive of this type. 
mechanism, although very carefully designed and 


constructed to avoid flexibility, etc., also proved | 


quite unsatisfactory in practice and, for reasons 
which so far have defied all logical explanation, it 
did not produce accurate gears. 

Attention was then redirected to the further 
development of the 9483/13 design which had given 
much satisfactory performance. The main 
features of this development are described in your 
issues of January 17 and 31, 1941, where it is 
shown that, without incurring the mechanical dis- 
advantages of the real creep, thoroughly satis- 
factory results can obtained with this more 
serviceable design. Perhaps this brief review of 
the development of creep mechanisms in this 
ountry will help to indicate the reason for the 
adoption, and retention, of the type indicated in 
Fig. 10a of Dr. Dorey’s paper. The description 
by Mr. Meldahl of one of his photographs as having 
been cut by a real creep machine is interesting, as 
the writer was not aware of any such machine in 
practical use, until the publication of Mr. Meldahl’s 
letter. The description seems to imply that the 
severity of the creep marks is due to the type of 
creep mechanism, but this is not so. It is due to 
the magnitude of the errors in the members of the 


sO 


be 


creep mechanism which the latter has to distribute | 


and to the frequency of the phase changes of these 
members. 
Yours faithfully, 
Louis M. Dove.as. 
The Parsons Marine Steam Turbine Co., Ltd., 
Turbinia Works, 
Wallsend-on-Tyne. 
March 26, 1943. 


To THE Epitor oF ENGINEERING. 


Srr,—I have read with great interest Mr. Meldahl’s 
letter of January 11, 1943, published in your issue 
of March 12, on page 216, and I would venture the 
following comments which may be of interest to 
your readers. 

It is agreed that there is a fundamental difference 


The design | 


Patents Nos. 8229/14 and 203,803. | 


of the table, which wou!d correspond to the worm in 
|a solid table machine. This can easily be seen when 
it is considered that the position of the hob is fixed 
relative to the moving worm which it is suggested 
might be given a creep movement. 

| Mr. Meldahl’s statement that the machines shown 
in Fig. 10 of the Lecture are not true creep machines 
is not correct from a practical point of view, because 
Sir Charles Parsons’ aim in introducing creep must 
be borne in mind, namely, to disperse the worm 
error spirally round the wheel. At that time the 
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worm error, due to the nondescript ratios between 
worm and wheel, presented a real difficulty and 
Parsons himself mentioned an error from this cause 
having a double amplitude of 0-004 in. Either of 
the machines shown in Fig. 10 would disperse this 
error spirally round the work. This is of vita 
| importance in large marine gears, because, otherwise, 
the gear noise would have a predominant frequency 
equal to the number of teeth in the master whee 
multiplied by the r.p.m. of the main wheel. This 
troublesome frequency in the gear noise was found 
to be so objectionable as to form the raison d’étre, 


so far as the writer is aware, for the creep machine. | 


So far as the errors in the master wheel are con- 
cerned the creep mechanisms in Fig. 10 effect no 
spiral dispersal round the work, but this is not 


important since this wheel can be worked on during | 
the production stage in order to leave only a simple | 


cumulative error as shown by the curve in the 
accompanying diagram. In this diagram OA is 
the pitch-circle circumference of the master wheel 
and the ordinates to the curve represent the cumula- 
tive pitch error. 
no effect in producing noise because of the very low 
frequency, and the axial length of thé undulation 
along the tooth space would be equal to the axial 
length of the complete helix of the helical gear. In 
actual practice it appears as a small helix angle error. 
It is true, as pointed out by Mr. Meldahl, that the 
original design of creep gear-cutting machine was 
too flexible, and no doubt Parsons changed to the 
type shown in Fig. 10 as presenting the best practical 
method of distributing the worm error. 
Yours faithfully, 
8S. F. Dorey. 
| Lloyd’s Register of Shipping, 
| 71, Fenchurch-street, 
| _ London, E.C.3. 
March 24, 1943. 





NIGHT TRUNK AND TOLL TELEPHONE SERVICE.—The 
Postmaster General announces that after April 1, cheap 
night trunk and toll calls will be restricted to the period 
from 6.30 p.m. to 9.30 p.m., for subscribers, and from 
5.30 p.m. to 9.30 p.m., for call-office users. The hope is 
expressed that the public will assist the Post Office by 
reducing as much as possible both the number and the 
duration of such calls. 








This cumulative error can have | 


of the Bell Company he equipped a testing laboratory 
for electrical conductors. In 1890, he obtained the 
| London University B.Sc. degree. In 1891, soon 
|after his return from Belgium, Mr. Paul started in 
business for himself as an instrument maker in 
| Hatton Garden, London, and with the collaboration 
| of several well-known engineers produced a wide 
| variety of instruments which were subsequently 
exported to many parts of the world, These in- 
cluded the Ayrton-Mather galvanometer and volt- 
meter, and the inductometer and other instruments 
|invented by Mr. Albert Campbell, which enabled 
| high-frequency currents to be measured with an 
| accuracy previously unobtainable. 

| In 1903, Mr. Paul invented the well-known Uni- 
| pivot galvanometer, the simplicity, robustness and 
|high sensitivity of which still render it popular. 
| He was also the originator of the Paul intermittent 
| recorder, and during the war of 1914-18 was re- 
|sponsible for the development of anti-aircraft 
|height finders and anti-submarine devices, some 
of which were protected by secret patents. In 
| 1919, Mr. Paul’s business was incorporated with 
'that of the Cambridge Scientific Instrument Com- 
|pany, Limited, now the Cambridge Instrument 
| Company, Limited, of which he remained a director 
| for the remainder of his life. Some years ago Mr. 
| Paul was successful in developing equipment for 
inducing respiration by mechanical means. In this 
apparatus, which had first been suggested by the 
| late Sir William Bragg, F.R.S., rhythmical pressure 
| is exerted on the chest of the patient by pneumatic 
means. The mechanism is electrically driven and is 
in extensive use as the Bragg-Paul Pulsator. In 
September, 1931, Mr. Paul was largely responsible 
for the exhibit showing the historical development 
of electrical instruments at the conversazione and 
exhibition held jointly by the Royal Institution and 
the Institution of Electrical Engineers in the Royal 
| Albert Hall, London, in connection with the Faraday 
Centenary. 

Mr. Paul’s interest in cinematography dated back 
to the spring of 1895, and he first showed a projector 
in operation at the Finsbury Technical College in 
February, 1896, and again at Olympia in March, 

| 1897. His connection with the cinematograph was 

described by him as a “ sideline * ; nevertheless the 
|intermittent motion for feeding the film forward, 
|employed in his original projector, is still used in 
modern equipment. Mr. Paul was elected an asso- 
ciate of the Institution of Electrical Engineers in 
1890, was transferred to the class of member in 1896 
}and served on the Council of the Institution from 
|1925 to 1928. He was a founder Fellow of the 
Institute of Physics, became a member of the 
Board in 1923, and served as a vice-president from 
1927 until 1931. He was one of the Managers of 
the Royal Institution, for a number of years, and 
a member of the Physical Society, receiving the 
16th Duddell Medal of the Society on March 24, 
1939. A scholarship awarded by the Institution of 
Electrical Engineers, the object of which is to 
encourage suitable candidates to enter the electrical- 
instrument making industry and to fit them eventu- 
ally to hold executive positions, was founded by 
Mr. Paulin 1919. It was on his initiative also that 
the section for apprentices and learners was intro- 
duced into the annual exhibition of the Physical 
Society. 
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CAPTAIN F. E. DYKE ACLAND. 


We have learned with regret of the death, on 
March 14, at his home in Banstead, Surrey, of 
Captain Francis Edward Dyke Acland, late of the 
Royal Regiment of Artillery, and one of the pioneers 
of modern scientific gunnery. Captain Acland, who 
was in his 86th year, practised for many years 
as a consulting engineer, prior to his retirement in 
1920, and was prominently associated with a number 
of well-known engineering developments, including 
that of the Still engine for ship propulsion, which 
was fitted in the Blue Funnel liner Dolius in 1924. 

Captain Acland, who was born on May 12, 1857, 
was the sixth son of Sir Henry W. Acland, Bt., 
Regius Professor of Medicine in the University of 
Oxford. He was educated at Harrow and, in 1874, 
entered the Royal Military Academy, Woolwich. 
In 1877, he received a commission as lieutenant in 
the Royal Artillery and, three years later, saw active 
service in the South African war of 1880-1, sub- 
sequently taking part in the operations in Zululand 
for the restoration of King Cetewayo. In these 
campaigns, he was engaged in a considerable amount 
of military engineering work, including the con- 
struction of roads and bridges, and the maintenance 
of heliographic and telegraphic communications 
between the columns. Returning to England in 
1885, he was promoted captain and appointed 
gunnery experimental officer at Shoeburyness, 
where he was concerned with trials of armour plate, 
guns, projectiles, and new forms of high explosives. 

In 1888, Captain Acland retired from the Royal 
Artillery to become technical adviser to the Norden- 
felt Gun Company, and, on the formation of the 
Maxim-Nordenfelt Company, was appointed mana- 
ger in charge of all experimental work on explosives 
and other war material, the construction of ranges, 
and the electrical equipment for ballistic tests. He 
was also actively concerned witb the erection of the 
Company’s works at Erith. In 1891 he was made 
managing director. During his association with 


the Maxim-Nordenfelt Company, he had a great | 


deal to do with the development of breech-loading 
guns and the introduction of smokeless powder. 


This brought him into contact with Nobel and Sir | positions, the following castings were made : 


| of the charges. 
| and from mixtures of them providing 14 different com- 


TELLURIUM, AND BISMUTH.* 


By G. L. Battey, M.Se., and A. P. C. HaLLowes, 
B.Sc. 


Certain blister coppers containing selenium 


conjunction with bismuth, on the properties of copper. 
This paper describes a portion of an investigation, in 
progress in the laboratories of the British Non-Ferrous 
Metals Research Association, on the effects of selenium 
and tellurium on the manufacturing and working pro- 
perties of copper. The most important source of 
selenium- and tellurium-bearing copper is blister from 
the Ookiep mine (Namaqualand, South Africa), which 
contains approximately 0-06 per cent. of each of these 
elements, and bismuth of the order of 0-001 per cent. 
Its possible use to dilute Rhokana copper, having a 


therefore important, and the immediate possibility of 
using Ookiep copper for this purpose has been con- 
sidered. The investigation has been carried out on 
a practical scale with the co-operation of the Non- 
Ferrous Metals Control of the Ministry of Supply, 
Messrs. British Copper Refiners, Limited, and Messrs. 
I.C.I. Metals, Limited. 

The immediate aims of the Association’s work were : 
(a) to examine the practicability of using mixtures of 
fire-refined Ookiep and Rhokana coppers for purposes 
demanding coppers of high quality ; (6) to estimate as 
far as possible the individual and combined influences 
of selenium, tellurium, and bismuth on the mechanical 
and working properties of copper, and (c) to correlate 
the results of laboratory mechanical tests with be- 
haviour in working operations. The investigation 
covers the behaviour in hot-piercing, tube-drawing, 
and hot- and cold-rolling of the two coppers mixed in 
varying proportions; in addition the mechanical 
properties of the tubes and strips have been examined. 

The basis materials were ingots taken from three fire- 
refined charges of blister copper, consisting respectively 
of: (1) 100 per cent. Ookiep, (2) 100 per cent. Rhokana, 








Mufulira copper, which has relatively low selenium, 
tellurium, and bismuth contents, was introduced to 
reduce the amounts of these elements present in some 
From each of these 


(a2) an 


Frederick Abel, and led to his retention as one of | oXygen-bearing non-arsenical cake, (6) a phosphorus- 


the leading expert witnesses in the famous law suit 
over the patent rights in cordite. In 1893, how- 
ever, he resigned his position with the company 
and, as previously mentioned, set up in practice 
as a consultant. 
with the introduction into this country of a Swiss 
type of tape loom and of the Harmet process for the 
fluid compression of steel ingots, and with the deve- 
lopment of the Synchronome electric clock, as well 
as with the application of the Still engine to ship 
propulsion and to locomotives. 
consulting engineer to the Bethlehem Iron Company 
of Pennsylvania and as adviser on War Material 
to the Government of Siam. 

Captain Acland had been a member of the Institu- 
tion of Mechanical Engineers since 1892 and of the 
Institution of Civil Engineers since 1897. He was 
a founder member of the Royal Automobile Club 
and had served continuously from its foundation on 
the Technical Committee and on the International 
Racing Committee, officiating as a steward at all 
the Gordon Bennett races in Ireland and at the 
opening of the Brooklands track. 








RUBBER INDUSTRY IN TANGANYIKA.—The rubber 
estates of Tanganyika are now prepared for full produc- 
tion and the training of African labour is well under way. 
The Territory is also making some of its own rubber- 
production equipment, including tapping knives, hoses, 
spouts and buckets. 


THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
results of examinations held by the Institution of 
Structural Engineers in January, in London, Birming- 
ham, Bristol, Edinburgh, Glasgow, Middlesbrough, Nor- 
wich and Salford, and at Belfast and Gibraltar, have now 
been announced. The total number of candidates sitting 
was 111, of whom 30 took the graduateship examination 
and 81 the associate-membership examination. Eighteen 
candidates passed the graduateship examination and 49 
the associate-membership examination, making a total 
of 67 successful candidates. 





He acted also as | 


deoxidised non-arsenical cake and tube billet (approxi- 
| mately 0-04 per cent. phosphorus), (c) a phosphorus- 
deoxidised arsenical cake and tube billet (approxi- 


| mately 0-03 per cent. phosphorus), and (d) a phos- 


| 


| billets were poured. The billets were hot-pierced and 


cold-drawn to tubes and the cakes were rolled to strips | 


0-4 in. thick. The laboratory tests included flattening 


and doubling over and drifting of the tubes, and tensile | 


and notched-bar tests on the strips. Certain properties 
of the cast billets were also examined. The annealing 
atmosphere in manufacturing operations and in labora- 
tory tests was in all cases air. 

Reviewing the results obtained, the following con- 
clusions can be drawn relating to phosphorus-deoxidised 
coppers. None of the Rhokana-Ookiep mixtures made 
gave material of first quality. Although only one of 
the non-arsenical coppers failed in hot-piercing, the 
arsenical mixtures of 0-02 per cent. to 0-03 per cent. 
phosphorus were all difficult to hot-pierce, in which 
operation 50 per cent. of the charges failed completely 
and only 20 per cent. were uncracked. With high 
phosphorus (0-06 per cent. to 0-1 per cent.) only one 
arsenical billet pierced satisfactorily. On hot-rolling, 
33 per cent. of the non-arsenical, and all the low- 
phosphorus arsenical coppers, showed edge cracking to 
some extent; the high-phosphorus arsenical ingots 
were not so bad in this respect. Cold-rolling gave no 
trouble, but all the mixtures tested cracked in the 
** tagging ’’. operation in tube manufacture, and some 
tubes broke in drawing. In general, therefore, it is 
clear that Rhokana copper containing 0-006 per cent. 
bismuth, Ookiep copper with 0-06 per cent. selenium 
and 0-06 per cent. tellurium, and any mixture of the 
two, while perfectly suitable for many purposes, cannot 
| be satisfactorily fabricated by the most severe hot- and 
| cold-working operations which purer coppers survive. 
| In the cold-worked condition, none of the mixtures 
gave such good results, as coppers of the highest purity, 
|in flattening and bending and drifting of tubes, or in 
notched-bar, tensile, and reverse bend tests on rolled 
| strip. In arsenical and non-arsenical mixtures, low in 
| 
} * Paper entitled ‘“‘The Properties of Commercial 








and 
tellurium are now available in this country, and their 
most efficient use is difficult without fuller knowledge of 
the effects of selenium and teilurium, particularly in 


bismuth content of approximately 0-006 per cent., is | 


and (3) a 50:50 mixture of Ookiep and Mufulira. | 


basis materials | 


- . | phorus-deoxidised arsenical cake and tube billet (0-06 | 
In this capacity, he was concerned | per cent to 0-1 per cent. phosphorus). No tough-pitch | tentative conclusions. 


phosphorus, elongation and reduction of area vaiues 
on the strip were all relatively poor, and the addition 
of high-phosphorus (0-06 per cent. to 0-1 per cent.) 
to the arsenical mixtures did not appear to have 
improved the properties of the few tubes which oould 
be drawn. In the annealed condition (600 deg. ( ir 
1 hour in air and air cooled) the mechanical proper‘ 
appeared to be largely governed by the bismuth 
content. Tubes of higher bismuth content cracked on 
flattening and bending, and poor results were obtained 
from impact and tensile tests on the strips. Below 
about 0-003 per cent. bismuth, properties improy ed 
irrespective of selenium and tellurium contents, bu 
no case reached the high values of the high-p 
| copper. 

Notched-bar tests on annealed material, at room 
temperature, showed embrittlement with more than 
0-0025 per cent. bismuth in non-arsenical coppers, and 
|} at some point between 0-0013 per cent. and 0-0025 per 
| cent. in low-phosphorus arsenical coppers. An import 
ant fact which does not seem to have been report 
before is that phosphorus of the order of 0-075 per cent 
| to 0-1 per cent. appears to neutralise the embrittling 
effect of bismuth on the room-temperature propert iv 
of annealed arsenical coppers (annealed at 600 deg. ( 
and air-cooled) containing bismuth up to at least 
0-006 per cent. The notched-bar values at 450 deg. 
and 600 deg. C. were poor in arsenical coppers with 
0-0025 per cent. bismuth and over, and in non-arsenical 
coppers with more than this bismuth content. The 
non-arsenical Ookiep copper, however, with the highest 
selenium and tellurium contents of the series, gave 
high-temperature notched-bar values almost identical! 
with those of Roan copper. Bismuth embrittlement 
reached a maximum at about 600 deg. C., was accen 
tuated by the presence of arsenic, and did not appear 
to be affected by selenium or tellurium. 

The individual effects of selenium and tellurium are 
largely masked in this work by the greater effects of 
bismuth and, to a lesser extent, arsenic and phosphorus. 
It can be said, however, that selenium and tellurium, 
in amounts up to 0-05 per cent. each, have no effect 
on the high-temperature notched-bar tests, but reduce 
the ductility of copper, particularly in the cold-worked 
condition. The presence of moderate amounts of these 
elements may prevent copper from passing working 
| operations which approach the limit of endurance of 
high-purity metal, but they do not appear to have any 
| disastrous embrittling effect. The permissible limits 
| for these elements will depend on the severity of the 
| working operations involved, but no detailed specifica 
tions can be drawn up on the evidence so far available. 

From the point of view of further work on the effects 
of individual impurities in copper, considerable atten 
| tion has been paid to the possibility of deducing 
| behaviour in manufacture from laboratory tests. 
Detailed comparison of the results permits the following 
No completely satisfactory 
| correlation between the results of laboratory tests and 
the behaviour of billets in hot-piercing, has been ob 
| tained. There is an indication that the tendency to 
break of notched-bar specimens, tested at 900 deg. C., 
and the results of hot bend tests on specimens cut from 
| cast billets, provided some guide to hot-working pro- 
| perties. Further work is necessary, however, before 
}any definite conclusions on this point can be drawn. 
| The poor behaviour in cold “ tagging ”’ of all the tubes 
made, accompanied reduced ductility of the cold- 
worked strips, particularly shown by reduction of area 
measurements on transverse test-pieces and by reverse 
bend tests on thin strip. Similar lack of ductility is 
shown by drifting and by flattening and bending tests 
on the cold-drawn tubes, in which tests all the mixtures 
were inferior to the higher-purity tubes. Tests on 
annealed materials again show close correlation between 
drifting and flattening and bending of tubes, on the one 
hand, and reduction of area in tensile tests on strip, on 
the other. In annealed materials with about 0-001 
per cent. bismuth, and selenium and tellurium 0-025 
per cent. to 0-05 per cent. each, however, reductions 
of area are below those for Roan copper. 

General Conclusions on the Effects of Selenium and 
Tellurium.—While effects of selenium and _ tellurium 
on copper and permissible limits for these impurities 
cannot be closely gauged from this work, owing to the 
greater effects of other elements present, it is clear 
that in amounts of the order of 0-02 per cent. to 
0-03 per cent. and more, these elements reduce the 
ductility of copper in operations at atmospheric tem- 
perature. It should be emphasised that the effects are 
not so great as to make copper unsuitable for less severe 
operations, and the presence of these elements does not 
render copper unsatisfactory for all applications. At 
the same time, small amounts of these elements may 
determine the suitability of an otherwise pure copper 
for drastic treatment. The effects of selenium and 
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| Coppers containing Selenium, Tellurium, and Bismuth,” 
before the Institute of Metals on Wednesday, 


| read 
| March 3, 1943. Abridged. 


tellurium on hot-working properties appear to be slight 
in high-temperature notched-bar tests, but their 
influence on the hot-piercing behaviour of billets may 
be considerable. 
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LABOUR NOTES. 


{ strate of West Riding operative engineers 
ayvainst the application of part of the National Arbitra- 
tion Tribunal’s wages award, which began on Thursday 
last week, ended on Monday this week when the men, 
or the majority of them, returned to work. About 
3.000 men were originally involved. At a meeting on 
Sunday, attended by 2,000 of them, it was decided, it 
is said, to “accept the employers’ offer to pay the 6s. 
awarded by the Tribunal to men working on other than 
piecework systems on the basic rate and overtime 
computed on the new rates.” The question of the 
effect of the advance on bonus systems is to be dis- 
cussed with the employers. 


APRIL 2, 1943. 





Mr. Bevin, the Minister of Labour and National 
Service, stated in the House of Commons last week 
that he had never rested his case for the Catering Bill 
m the case of a sweated industry. He rested it on 
the entitlement of every worker to have the basic 
conditions of his work protected. He stood by that. 
There were good and bad in all industries. Good 
wages in one generation were bad wages in another. 
The great thing was to have organisation capable of 
adaptation to the changes. He was anxious to get a 
really workable measure with a great deal of common- 
sense behind it and with the view that, in the end, he 
would produce a scheme under which well over a 
million people would have security and confidence in 
their employment. eames 

Writing in the latest Trade Report of the United 
Patternmakers’ Association, Mr. Beard, the general 
secretary of the organisation, expresses the opinion that 
the question of apprenticeship is the most important 
problem confronting the industry and should have 
precedence over every other. ‘ Those of us,”’ he says, 
“who are old enough to draw upon the experience 
of time will know of the excess of apprentices in certain 
shops and the dearth of apprentices in others. They 
will know of the lack of training and selection in many 
firms. It is a sorry fact that in the past it has been the 
practice of many firms—too many, it is to be feared— 
to introduce boys willy-nilly into the trade without any 
regard as to their suitability or to the provision of 
employment for them when their apprenticeship has 
been completed. It is true that some firms have 
taken care to see that the round pegs are fitted into 
round holes, but there are others . . . in considerable 
numbers, who are apparently only concerned with 
cheapening certain types of patternmaking. The whole 
question should be placed upon a planned basis both in 
the employers’ interests and in ours.” 


When the Amalgamated Engineering Union invited 
the United Patternmakers’ Association to send a repre- 
sentative to a conference on the question of amalgama- 
tion, the executive of the latter body agreed to the 
request, but, at the same time, indicated that they were 
not in favour of the idea. A Manchester member, in 
a letter which is printed in the Association’s 7rade 
Report expresses gratification that the executive has 
not quite closed the door to the overture. “In this 
age of vested interests,” he writes, “ it cannot be denied 
that the imperfections of the smaller craft unions are 
challenged by the all-embracing industrial amalgama- 
tions, and especially in the sphere of negotiations with 
employers who are themselves federated on a national 
scale. The pros and cons of amalgamation are many, 
but we do not require, for a doubtful efficiency in 
administration costs, that we should throw all our 
projected charters, without reservations into the 
maelstrom of contentions inherent in a conglomeration 
of trades as constituted by the A.E.U.” 





““The fundamental issue is,” the writer continues, 
‘ whether patternmakers can best attain our aims and 
aspirations by an independent society or, within the 
powerful ranks of the A.E.U., by some form of unifica- 
tion. The task of maintaining self-determination for 
patternmakers in the role of splendid isolation, in the 
face of snowball-like amalgamations as formed by the 
A.E.U., will call for the eradication of status quo 
attitudes of the past and the very highest order of 
leadership. I hope the terms of the proposals will be 
available to the rank and file and not turned down 
peremptorily by the E.C. For no one can doubt 
the efficacy of unification of patternmakers already in 
the A.E.U. with patternmakers forming the U.P.A., 
so that we no longer stand in the character of a divided 
trade but as an equal in power and authority with any 
combination of employers.” 





The wage policies of Great Britain and Germany are 
compared very greatly to the advantage of the former 
in a circular issued by the International Federation of 
The mendacity of the Nazi Labour 
‘* shameless.” 


Trade Unions. 


Dictator, Sauckel, is described as He 








is said to be making out the steadily-falling standard 
of living of the German worker to be one of the 
praiseworthy achievements of the Nazi New Order and 
“a pattern for the world.” Recently, under the so- 
called “output wage” operating there, a cut of 
between 15 per cent. and 20 per cent. has been made 
in piece rates. Wage cuts in Germany, with a view to 
controlling purchasing power, and increase in output by 
increases of wages, are declared to be social principles 
which are poles apart and characteristic of their respec- 
tive systems. The trend under the totalitarian Powers, 
it is claimed, is towards an intolerable aggravation of 
the material situation whereas under the democratic 
powers, it is towards greater social equality. There 
should be no doubt, even in Germany, as to the outcome 
of the struggle between the two. 





Under an award of the Industrial Court, which was 
given effect last week, workers in the electricity supply 
industry in Great Britain and Northern Ireland, receive 
a wage advance of $d. an hour. The trade union side 
of the Joint Industrial Council for the industry claimed 
a higher advance. The award raises the war bonus to 
18s. a week for shift workers and 17s. 74d. a week of 
47 hours for day workers. 





The National Arbitration Tribunal for Northern 
Ireland has decided that the wages and conditions in 
Belfast flour mills are to be raised to the level of those 
in Grade ““A” mills in England, Scotland and Eire. 
This will give the workers a minimum wage increase of 
6s. a week. The case for the Transport and General 
Workers’ Union, the General and Municipal Workers’ 
Union and the Irish Transport Workers’ Union was 
presented by Mr. Hodgson of the flour-milling section 
of the Transport and General Workers’ Union. 





Practically all the trade unions which have officially 
commented on the Beveridge proposals have called for 
the adoption by the Government of “the complete 
scheme.” In view of that fact, Mr. Bevin’s reference 
to the subject at Bristol on Saturday is interesting. 
He said that the Beveridge Report was a combination 
of social services which would be carried out, “* though 
not exactly in the way Sir William has framed it.” 
The Government was striving to bring together all 
these great changes. “We want,” the Minister 
declared, “‘to build a better Britain. We want to 
re-house our people and re-build our cities. Holidays 
with pay must become a social service.” 





When all these thing would come, Mr. Bevin con- 
tinued, he could not tell. How they would come, he 
did not know, but it would take a Government of 
mighty will to see the matter through. He wanted the 
British people to put into office a Government for 
that post-war job, and he wanted them, when they had 
got it, to show the same measure of restraint that they 
had shown during the war. If we repeated all the 
silly things we did in 1923 and 1924, we should sow 
the seeds of another world war. 





Referring recently to the emergency legislation 
restricting the right to strike and the movement of 
labour, Mr. B. R. Ambedkar, the Member for Labour in 
the Viceroy of India’s executive council, stated that 
it had introduced two new principles. One was that 
of compulsory arbitration and Government enforce- 
ment of the arbitrator’s award, and the other that the 
Government could make statutory provision for fair 
wages and conditions of service. Both these principles, 
he hoped, had come to stay. 





Regulations issued by the Governor-General give 
effect to a decision reached at a conference of repre- 
sentatives of the Australian Wheatgrowers’ Federation 
and representatives of the Australian Workers’ Union. 
A Wheat Harvest Employment Commission has been 
formed consisting of an independent chairman and two 
representatives each of the Australian Wheatgrowers’ 
Federation and the Australian Workers’ Union. Its 
functions are, firstly, to determine the rates of remunera- 
tion and the conditions of work of persons engaged on 
manual work in connection with the harvesting of the 
wheat crop, and, secondly, to co-operate with the man- 
power authorities in matters relating to the obtaining, 
directing, and allocating of man-power for harvesting 


purposes. 


The Commission may recommend, to the Minister of 
Labour and National Service, the appointment of 
local wheat-harvest employment committees consti- 
tuted in a mannersimilar to that of the Commission, and 
to exercise such powers and functions of the Commission 
as may be delegated to them. The local committees 
are to work in close co-operation with local man-power 
officers and with the War Agricultural Committee of 
the State concerned. The functions of the Commission 
have now been extended to include other grain crops. 








| 





COAL-FIRED AIR-HEATERS FOR 
WORKSHOPS. 


Srxce its introduction some ten years ago, by Messrs. 
Dravo Corporation, Machinery Division, Pittsburgh, 
Pennsylvania, U.S.A., the direct-fired steel-plate air- 
heater with a corrugated radiating surface has been 
modified in detail from time to time, but a recent 
major change may be referred to here since it was, in 
the main, dictated by war conditions in the United 
States. Previously, the heater, which is widely used 
for heating workshops, hangars, and similar buildings, 
was usually fired by oil or natural gas as the supply 
of either fuel by means of pipes presented no diffi- 
culty even when the building to be heated contained 
a number of widely-separated units. Lately, however, 
restrictions on the use of both these fuels have directed 
attention to use of coal; although coal had been used 
to some extent earlier, the coal-fired heater bad not 
been studied with the same care as had the oil-fired or 
gas-fired heater. This has now been done and the 
results are embodied in an interesting paper entitled 
“ Development and Performance of a Coal-Fired Unit 
Heater,” presented, in December, 1942, to the American 
Society of Mechanical Engineers by Mr. R. M. Rush 
of the Dravo Corporation. This paper is briefly sum- 
marised below, the sum being intended to deal 
with the construction of the heater rather than with its 
history. 

Mr. Rush commenced his paper by pointing out that 
direct-fired unit heaters had an advantage over a 
comparable steam-heating system in that the amount 
of metal required to construct them was, in many cases, 
less than half that needed for steam heating. The 
corrugated casing t. of heater was able to transfer 
heat from the wall of a combustion chamber to a mov- 
ing air stream at about the same rate per square foot of 
heating surface as that at which the surface of a heating 
boiler transmits heat to water. Although. coal-firing, 
with more intense radiation from the fuel bed, transmits 
more heat per square foot to some parts of the com- 
bustion chamber shel] than does oil-firing or gas-firing, 
no overheating or burning has been found to take place, 
the velocity of the air over the heating surface, if kept 
between 35 ft. and 45 ft. per second, being sufficient to 
prevent such overheating. A coal-fired unit having an 
output of 4,000,000 B.Th.U. per hour was constructed 
for testing, the results of very complete tests indi- 
cating that the coal-fired unit gave about the same 
heat-transfer rate per square foot of surface as the 
oil-fired heater, and that comparable efficiencies were 
easily maintained. This experimental unit, while 
thermally efficient, proved to be somewhat bulky for 
commercial use, having been laid out, in the main, for 
convenience in testing; the design was therefore 
modified for service to be more compact without loss 
of thermal efficiency. 

The modified design, having an output of 1,000,000 
B.Th.U. per hour, is shown in Figs. 1 to 6, on page 278. 
The combustion chamber, indicated at a in Figs. 1, 
2 and 3, is of corrugated steel and is housed in an 
outer casing 6, the air to be heated being caused to 
flow through the space between the two. It will be 
observed from Figs. 2 and 3, and particularly from the 
latter, that the spaces at the sides of the combustion 
chamber contain a series of curved plates. These are 
a distinctive feature of the design of all forms of 
the heater and are shown in detail in Figs. 4 to 6. In 
conjunction with the corrugations they enable the 
surfaces of the combustion chamber itself to transmit 
heat at a rate of the same order of magnitude as that 
attained in low-pressure steam-heating boilers, namely, 
about 6,000 B.Th.U. per square foot per hour; -the 
other parts of the heater have a somewhat lower rate. 
Referring to Fig. 4 it will be seen that the ridge of each 
corrugation has welded to it a piece resembling an 
angle iron in cross-section. These pieces are not, 
however, continuous, but have the outer webs bent 
outwards for part of their length as shown in Fig. 5, 
and are, moreover, discontinuous and staggered, as 
shown in Fig. 6, though their disposal in uniform rows 
is also sometimes adcpted. 

The main function of the fins, which are arranged 
with their upturned edges facing the air stream, is to 
force the stream into the hollows of the corrugations 
and hold it in contact with the hot surface generally, 
especially at the rounded corners at the top of the 
chamber (see Fig. 3), at which points there would 
otherwise be a tendency for the air to follow the line 
of the outer casing. Obviously, the fins, since they 
are welded to the heated surface, also increase the 
air-heating surface, both by conduction and by inter- 
cepting radiation from the main surface,.and so ensure 
more complete heating of the air stream. It is esti- 
mated that the fin surface is about 55 per cent. to 
60 per cent. as effective per unit of area as the cor- 
rugated surface. The upper, or partially bent, web 
of the fins also shields the outer casing from radiation 
from the corrugated surface, so that there is a very 
low percentage of heat loss from the casing. Since 
the function of the heater is to warm air distributed 
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COAL-FIRED AIR-HEATING APPARATUS FOR FACTORIES. 
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through the shop, the heat radiated from the casing | Any ash pushed out of the tubes at the rear end during (8003.8.) “ENGINEERING” 


cannot be accounted as loss, but it will be clear that | sweeping falls to the bottom of the combustion chamber | . : nnd - * 
such radiated heat is local and is therefore not utilised | from which it can be removed through the door 2, deg. F., and on leaving the tubes 619 deg. F. The 
in the most effective manner. Experiments have been |seen on the right in Fig. 1. The over-fire draught is | Static air pressure in the heater was 3 in. of water. 
made on a gas-fired heater in which the upper webs | normally about 0-1 in. of water, so that there is little The next section of the paper dealt with the siz: 
of the fins had been removed and the outer casing tendency for the ash to be drawn into the tubes, the | #24 methods of installing the heaters. They " 
arranged more closely to the combustion chamber. | effectiveness of which as air-heaters can be gauged by | manufactured J yy standard = SS 
Although the air velocity with this arrangement was|the fact that the average waste-gas temperature in | Tanging from 750,000 B.Th.U. to yong ae ey h.l 
as high, or even higher, than with the webs in place, | them throughout the variable load of a heating season per hour. Two larger sizes of ae tapanery I T . ‘ - 
local overheating of the corrugated surface persistently | does not exceed 500 deg. F. The draught is regulated | 10,000,000 B.Th.l . are available to suit spe is condi 
occurred, particularly in the curved parts at the top.| by a damper. The stoker forced-draught fan and the | tions, but it is stated to be usually more he prensa al 
The upper webs have therefore been retained. stoker mechanism are provided with a safety switch | install several smaller units to make up the required 
The circulation of the air over the combustion | actuated by the air-flow. Should the flow be inter- | ©@P@ ity than to use one large one. The possibk 
chamber is effected by fans. In the arrangement shown | rupted, combustion is stopped, and, as the exhausting | V@™4tions in methods of installation were then — 
in Figs. 1 to 3, there are three fans indicated at c,! fan for the waste gases automatically stops with the | cussed and it was stated that the saving of fuel, as 
arranged in parallel on a common shaft shich is con-| air fans, no overheating of the combustion chamber |©ompared with a steam-heating plant, may amount 
tinued outside the casing to drive an exhausting|can occur. There is, in addition, a control which | *t@ 25 per cent. or more. The author — dealt with 
fan d for removing the waste gases. The shaft is, of | automatically starts up the stoker every few hours | Objections to the coal-fired heater on the score 
course, motor driven. The air fans in the heater/in order to keep the fire lighted in mild weather. | Possible difficulties in transporting coal to them in a 
illustrated draw the cold air in at the bottom of the | Hand-firing, instead of stoker firing can be arranged, | busy shop, of removing clinker, and, generally, from 
heater, over the corrugated and finned surfaces, and | but is not usually desirable on account of the difficulty | @ust. ete., but considerations of space prevent us from 
finally over two banks of tubes through which the waste | of control and the possibility of smoke emission, | Commenting on this section of the paper. Rageeding 
gases pass. The fans discharge the heated air through | though an undergrate forced-draught blower is pro- the savings of metal effected by their adoption, tw: 
the louvred outlets seen on the right in Fig. 3. In the| vided to synchronise automatically with the heat | ¢x@mples were given. A certain plant needed 
smaller heaters, with outputs of from 750,000 B.Th.U.| demand. Coke cannot be fired satisfactorily with an | 83,000,000 B.Th.U. per hour, and if high-pressur 
to 2,500,000 B.Th.U. per hour, the air can be dis- | underfeed stoker. . steam boilers had been installed, 880 tons of atec! 
charged from the outlets at a velocity of 2,000 ft.| A section of the paper is occupied by a detailed would have been required, of which total the — 
per minute and thus the heated air can be effectively | account of the tests carried out on the experimental of the steam and return piping amounted to more t en 
distributed at distances ranging from 100 ft. to 200 ft., | 4,000,000 B.Th.U. heater referred to earlier. Some that of the boilers. The complete unit-heater installa 
replacing the cold air drawn from near the floor.| data obtained from these tests may be given. The | “0? required a total of 530 tons of steel, the resulting 
Experience has shown that with this method of dis- | heater was fired by an under-feed stoker, having a grate | 84Ving being about 40 per cent. In another instance, 
tribution the rise in temperature of the air should be | area of 26-25 sq. ft., with small coal, the ultimate analy- naval supply depots required an output of 40,000,000 
about 80 deg. F. in order to provide adequate comfort | sis of which, as received, was as follows: moisture, 3-33 B.1 h.U. per hour. rhe steel-plate heaters installed, 
for the occupants of the building. The air passed | per cent.; carbon, 75-65 per cent.; hydrogen, 5-4 per | including stokers, fans and motors, required lens .* 
through the heater to ensure this rise is about 11,600 |cent.; oxygen, 7-07 per cent.; nitrogen, 1-32 per 250,000 Ib. of materials in short supply, whereas the 
cub. ft. per minute for each 1,000,000 B.Th.U. of out- | cent. ; sulphur, 2-2 per cent.; and ash, 5-03 per cent. | steam plants considered, using ey oy ‘ _ po 
put per hour. Its gross calorific value was 13,799 B.Th.U. per pound, | oilers, would have required over 600,000 Ib. of ste 
The grate in the coal-fired heater is indicated at e| and it was fired at the rate of 425-37 Ib. per hour. | 4nd cast =— , 
in Fig. | and consists of an under-feed stoker with air- | The heat input of the coal, as fired, was as just stated, | The paper concluded with an account of an attempt 
cooled tuyeres and a forced-draught fan. The coal| and the heat imparted to the air and radiated was | ‘© cut down the requirements of steel and other metals 
supply tube to the stoker is seen at f in Fig. 3, and its | calculated at 11,232 B.Th.U. per pound. The efficiency still further by designing a heater of which the heat 
air supply duct at g. The stoker lies at the bottom | was, therefore, 81-4 per cent., this figure being based | ttansferring elements were made of refractory materials 
of a rectangular furnace of refractory material, in which | on the heat balance by. difference. The total output The technical difficulties were eventually surmounted, 
a door A, Fig. 1, is provided for clinker removal, etc. | of 4,777,000 B.Th.U. per hour was about 20 per cent. but an all-refractory heater would be considerably 
The back wall of the furnace contains an air duct i, | above the rated capacity of the heater. | more expensive than one of the usual design, as well as 
the flow through which keeps it cool and, at the| The calculated efficiency was not, however, accepted | More bulky. Probably also maintenance costs would 
same time provides additional air-heating surface. | without criticism. It was considered, for example, be heavier. It should be mentioned, moreover, that 
This cooling by the air stream is still further extended | that the combustible content of the ash, viz., 0-72 per | the structural steel required for such parts as tie 
in the baffle j, which deflects the hot gases from the | cent., was somewhat too low a figure and that the CO | Tds, etc., amounts to 35 per cent. or 40 per cent 
furnace downwards and forms a passage to the outlet, | percentage of the flue gases, viz., 0-08 per cent., also | of the entire weight of steel in a comparable steel-plate 
which consists of the two banks of tubes already men- | appeared low in view of the high CO, percentage of | unit heater. The paper states, in this connection, that 
tioned, and indicated at & in Fig. 2. These tubes are | 14-22, and the low oxygen content of the gases, i.e., * this smal] saving in steel does not offset the other 
bent at a right angle to enter the combustion chamber, | 4-32 per cent., the gas analysis being made by the | ‘tisadvantages of a refractory heater, and would seem 
as seen on the right in Fig. 1. The air-cooled baffle | ordinary Orsat apparatus. Making a tentative reduc- | *° indicate its use for this application as not being 
is formed of three sheets of metal divided by means | tion for what would seem to be errors in the waste justified. At the same time, however, an extremely 
of welded fins into the passages shown in Fig. 2. It/| gas analysis, it still appears that the efficiency of the | high air temperature can be obtained from an all- 
is of interest to note that, when the coal-fired heater | heater can fairly be rated at about 80 per cent. The refractory heater, and this characteristic may be of 
was being developed, it was considered necessary to| temperature figures were as follows :—Air outside the value for certain processes in which heat-resisting alloy 
protect the baffle by a covering of refractory material, | building, 38 deg. F.; air entering the fans, 55 deg. F. ; | Stee! or even silicon-carbide tubes were thought to be 
but this was subsequently found to be unnecessary. | air after passing over tube nests, 78 deg. F.; arith- essential. 
The front wall of the combustion surface is kept cool | metical average of air leaving the heater, 143-5 deg. F. 
by the air-flow over it, its surface being provided with | It must be observed that in this particular heater the TRACTOR PRODUCTION AT DAGENHAM.—The 150,000th 
fins welded on. fans were situated outside the heater on the floor and | tractor to be built at the Ford works, Dagenham, since 
The waste gases are drawn through the tubes by the| the air was discharged over the tube nests before | production was commenced, was completed on March 29. 
exhausting fan d, the suction of which is coupled to a| passing round the combustion chamber. The average | The tractor, it is stated, will in all probability be in service 
smoke-box provided with a door for tube sweeping. | temperature of the gases entering the tubes was 1,117 | on the land before the end of the present week. 
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(Concluded from page 260.) 


AppenpDix A.—Patching Process for Sesci Furnace 
Linings. 


By T. FLetcuer. 


Tue technique of fritting or fettling the Sesci furnaces 
at Crewe has needed considerable care and patience 
overa number of years. From a very humble beginning | 
of 29 heats to our present record of 226 heats per lining | 
is a very good step forward. At the beginning those | 
who installed the furnaces taught us to repair the lining | 
each night with the same French pisé as was used for | 
ramming the barrel. This method was continued for 
1 considerable time without giving very good results. | 
The repair was usually lost during the working next | 
day. In addition we found considerable difficulty in 
sampling the molten steel, owing to the working slag | 
with partly dissolved lining being very hard and difficult 
to penetrate with the sampling spoon. 

At an early stage it was decided to experiment with 
a mixture of 25 per cent. of Belgian silica sand and 
75 per cent. of used pisé (or new pisé to make up), 
together with some residual slag, whereupon it was 
found that the repair stood up much better to work 
during the following day. We continued along these 
lines until eventually the patching mixture had become 
75 per cent. of silica sand and 25 per cent. of used pisé 
introduced by means of a furnace charging box with 
a movement of the charging arm through about 20 deg. 
when applying the material. Full heat was then 
applied and partial fusion resulted. It was possible 
by this time to maintain each applied frit until the 
whole lining had been repaired in sections. We do 
not attempt to make a complete concentric ring; we 
are quite content to cover a sixth part of the lining, 
and the following day we usually put a patch on the 
opposite side. This is done to keep the barrel fairly 
evenly weighted and to avoid undue strain on the 
driving chain. This process is continued until at the 
end of a week the whole barrel is covered with this 
mixture. 

The slags are much’better with this method than with 
the original one, and we rarely have trouble unless one 
of the frits is lost. In this case the addition of lime- 
stone usually gives us a reasonably fluid slag, though 
it may perhaps prolong the time taken to obtain the 
heat. Prior to the outbreak of the war we had a 
plentiful supply of Belgian silica sand. This was, and 
is still, in the author's opinion, the best that we have 
tried. Since the war, however, we have had to use 
other sands of English origin. The best we have found, 
and which we are now using, is Chelford sand. We 
use this in the same amount as the Belgian sand, and 
regularly obtain 125 heats per barrel from the mixture. 
Particulars of the silica sands employed are given in 
Table V, on this page. 

As the original pisé was a Continental product, a 
British lining material was sought for and is now used 








* Paper submitted to the Iron and Steel Institute for 
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instead for the repair. After each day’s work a frit 
made up of Chelford sand and either new or old lining 


TABLE V.—Particulars of Silica Sands. 


Belgian Chelford 
Silica Sand. Sand. 
Moisture, per cent. we 0-13 6-3 
Sample dried at 105 deg. C. :— 
Loss on ignition, per cent. Nil 0°5 
Silica, per cent ... 99-88 93-8 
Clay, per cent. ... 0-22 1-76 
Fineness Tests :— 
On 16 B.S. sieve ° Nil 0-1 
-” « om owe on 0-4 2-0 
60 43-2 32-3 
eo ae « 99 55-8 58-1 
Through 150 B.S. sieve 0-6 7-5 
100-0 100-0 





material with a small addition of slag is put into the 
furnace and full heat is applied. 


AppENDIXx B.—Tests on Refractory Lining Materials. 
By J. N. Braptey, A.R.S.M., B.Sc. 

Simultaneously with the development of a working 
technique for the Sesci steel plant, laboratory tests 
were made on lining materials. In the early stages, 
linings of Continental origin (materials B and C, 
Table IV, page 259, ante) showed superiority over British 
materials, and this persisted until the frit method of 
patching had been evolved. Thus, the refractories 
problem must be considered from two points of view : 
(a) the physical properties of the actual lining material ; 
and (5) the ability of the lining to unite with and hold a 
frit as its working face. The early superiority of Continen- 
tal linings was at first thought to be due to a more 
refractory composition and a small after-expansion or 
contraction on firing. After developing in the labora- 
tory a lining made from British ingredients which was 
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equal or superior in refractoriness and volume stability 
to those hitherto employed in practice, service trials 
showed that the ability to hold a frit was by far the 
most important factor, and the one upon which success- 
ful economic working of the Sesci plant largely 
depended. 

In the course of a systematic examination of lining 
materials submitted for trial the following tests were 
usually made: (a) chemical analysis; (6) grading ; 
(c) after-expansion or -contraction at 1,350 deg. and 
1,600 deg. C; and (d) physical properties of test-pieces 
rammed and subsequently fired at 1,350 deg. C. In 
a few cases where the material was complex the separate 
mineral components were isolated and a complete view 
of the composition was obtained. It was found that 
two of the Continental manufacturers had introduced 
calcined china clay to minimise the permanent expan- 
sion of the quartz on firing, and one of these performed 
well in service. The cutting off of foreign supplies led 
to the utilisation of British materials. Both clay- and 
lime-bonded quartz were tried, but, although a lime 
bond is known to be giving good results in some foreign 
rotary furnaces, in our experiments the material proved 
to be very friable. One particular synthetic British 
proprietary mixture (material A, Table IV), consisting 
of clay-bonded silica, in which the high permanent 
expansion of the quartz had been minimised by the 
incorporation of pre-fired siliceous material, behaved 
well in service, and has now come into regular use. 

The patching process evolved at Crewe Works is 
described in Appendix A. Essentially this method 
enables a very high-silica frit to be used as the working 
face of the furnace, and by a careful and systematic 
procedure, the frit-refractory junction is removed from 
the zone of reaction. This technique bears some 
resemblance in principle to the Clarkdale hot-patching 
of furnaces.* It is an interesting problem why 
some lining materials are not easily patched in this 
way. Specific gravity determinations on specimens 
taken from old Sesci linings showed that at a depth of 
1 in. behind the working face the temperature had 
not exceeded 1,350 deg. to 1,400 deg. C. This indicated 
that the refractoriness of the material was not of first 
importance when the above method of patching was 
used—a view borne out by the behaviour of various 
ini in service trials. It also suggested that the 
thermal insulation of Sesci furnaces would be undesir- 
able while the frit repair method is in use. What did 
appear to be of great importance, however, was the 
nature of the bond between the frit layer and the 
refractory itself, as upon this depended the adhesion of 
the former when subjected to the rough usage which 
occurs in a rotary furnace. 

Petrological and physical examination of a number of 
specimens taken from old linings which have success- 
fully carried patches suggests the generalisation that 
materials which have formed a fairly strong ceramic 
bond at the working temperature of the furnace, and 
which have a low apparent porosity, do best in service. 
Figs. 5, 6 and 7, on this page, show the junction of frit 
repairs with three different linings, the first two of which 
were satisfactory and the other poor in service. In all 
three gases the lining occupies the lower portion and the 
frit thé upper portion of the illustration. The micro- 
photographs were taken by ordinary transmitted light. 





* See C. R. Kuzell, Metals Technology, vol. 6 (Febru- 
ary, 1939). 
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In the poor material, a cracked layer of slag separates|_ « ENGINEERING ’’ ILLUSTRATED 
the frit from the refractory. In the good materials no PATENT RECORD 


slag film is present and there is penetration and bonding 
of the matrix across the junction. The structure of! aRSTRACTS OF SPECIFIOATIONS RECENTLY 
the fired frit can be seen in Fig. 8, page 279; it con-| PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 
sists of grains and needles of cristobalite. It is well | , . , ' , , 
known that quartz undergoes a sudden and reversible 4 pa ~ Ap A ay Ses See eT "he 
expansion at about 575 deg. C. This necessitates| Specification is not illustrated. 
great care during the initial firing of the lining and on all | where i tions are c icated from abroad, the 
subsequent occasions when the lining has dropped Names, etc., of the Communicators are given in italics. 

} ifications may be obtained at the Patent 


below this temperature, as may sometimes occur at Copies of S Pa 
week-end stoppages. Patching frits are much more | office —. 2 Branch, te le oe 


liable to be lost on starting up after such occasions than | one oe at no ’ 
i ; ; | date o, wertisement of acceptance of a 

at any other time. This points to the zone of weakness Cumpite Gnatiedion @ aives air tha domed t 
each case, unless the Patent has been sealed, when the 
word “* Sealed "* is appended. 

Any person may, at any time within two mene pom the 
date of the advertisement of the acceptance of a Complete 
S. 7 ion, give notice at the Patent Office of 

opposition to the grant of a Patent on any of the 

grounds mentioned in the Acts. 





being at the frit-refractory junction. 

A tenacious slag layer which is not absorbed owing 
to the nature of the base refractory may explain the 
non-adherence of some frits. Differences in coefficients | 
of expansion probably cause cracks in the interfacial | 
layer, and failure follows. Satisfactory adherence of | 
the frit is favoured by a low apparent porosity and good | 
mechanical strength in the base refractory. No/| 
separating slag film should form or be present, and | AGRICULTURAL APPLIANCES. 
recrystallisation of the quartz to form interlocking; 548,540. Agricultural Elevators. Blackstone and 
erystals at the junction of the two is desirable. The | company, Limited, of Stamford, and A. E. Smith, of 
section of frit illustrated in Fig. 8 had the following | stamford. (1 Fig.) April 10, 1941.—The construction is 
chemical analysis :— designed to give increased rigidity and strength to the 


Per cent. pole supports. The carriage side frames are triangular, 


Silica ... 78:3 the upper and lower longitudinals 1 and 2 being attached 
Alumina * eee ove eee 2°6 to end uprights 5 which also form the pole supports. At 
Iron (calculated to ferrous oxide) ... 8- 
Manganese (as manganous oxide) ... 4-2 
Lime 2-6 

Total 96-3 


In general it has been found that the FeO figure | 
should not exceed 5 per cent. This shows that ap- | 
proaching 30 per cent. of steelmaking slag was present 
in this frit, but such a figure may not be truly repre- 
sentative. Thus, the slag content of the frit shown in 
Fig. 6, which did very well in service, is certainly lower. 
Measurements of refractive index show the frit in| 
Fig. 8 to consist of partially dissolved pieces of quartzite, 
converted to cristobalite, with cristobalite dendrites in | this end, the lower longitudinal is at axle level and the 
a complex silicate glass. The latter has a refractive upper one as high as is convenient having regard to the 
index of 1-52. The testing of new supplies of lining | folded position of the trough and poles. A cross brace 3 
has now been altered so that less importance is attached | is extended to brace the upper end of the uprights 5 near 
to refractoriness, provided that this is adequate. 7. The poles are of metal tube, 








Test | the pivot of the pole 7. 
pieces are rammed to the same degree as that prevailing | braced, and converging to the top and to the end of a 
in the Sesci barrels themselves, and, after firing at | short extension 7a on the farther side of the pivot. 
1,350 deg. C., apparent-porosity and compression- | When the pole is erected it can be locked in position by a 
strength measurements are made. The permanent | pin passed through the end of the pole extension 7a and 
after-expansion of the lining is carefully watched, | into the vertical member 5 of the frame. The pole is 
because if this is unduly large the furnace shell bolts | then pinned directly to the frame upright. (Accepted 
may be broken and cause the collapse of the structure. | October 14, 1942.) 

The essential characteristics required in refractories em- 

ployed in this way are still not clearly understood, but 
as further service data are obtained it is hoped to 
confirm the view put forward above. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 
| 


548,366. Heading Machine. R. L. Wilcox, of Water- 
bury, and The Waterbury Farrel Foundry and Machine 
Company, of Waterbury, U.S.A. (5 Figs.) April 29, 
1941.—The machine is designed to have a higher output 
or to take work requiring a number of successive heading 
operations. The gate which carries the punches is 





FELT-CORED RUBBER MOULDINGS.—The saving of 
rubber achieved by moulding rubber round a felt core, a 
process described in the previous volume of ENGINEERING, 
on page 276, has been increased by a development in 
manufacturing technique. In this, the felt core is now | 
preformed to follow closely the contour of the finished part 
instead of only roughly approximating to it. The rubber 
covering, moreover, is uniform in thickness throughout, 
which gives a more consistent degree of resiliency to the 
part as a whole. Another development is the production 
of sheeting consisting of two layers of felt and three 
layers of rubber. The combination of felt and rubber, 
which is known as “ Relt,” has been developed by 
Messrs. The Empire Rubber Company, Dunstable, and 
Messrs. The Bury Felt Manufacturing Company, Limited, 
bury. 











NAVAL CADETSHIPS AT THE ROYAL NAVAL COLLEGE.— 
The Admiralty announce that completed application 
forms to attend the June, 1943, examination for Naval 
Cadetships at the Royal Naval College, must be received 
by the Secretary of the Admiralty (C.W. Branch), | 
Admiralty, 8.W.1, not later than May 10, 1943. Applica- 
tions can only be considered from candidates born on, | 
or between, December 1, 1929, and March 31, 1930. The 
educational test to be undertaken by candidates is the | 
Common Examination for entrance to public schools. In 
addition to the ordinary entry, ten scholarships are 
offered for competition to boys from grant-aided second- 
ary schools, and up to ten to boys from other schools. 
Generous financial assistance towards the fees and ex- 
penses at the R.N. College is given to the parents of boys 
appointed to scholarships if their income is below a eertain 
limit. In cases of small incomes, the assistance includes 
the remission of all fees and expenses. Application forms 





_ (648,366) 


reciprocated by a crank in the usual way. In a recess 
| of the working face of the gate is a backing plate having 
a central rib to which a liner is screwed. On the face of 
| the backing plate between the rib and the gibs 17 are 
| the two punch slides 18 and 19, into grooves in which 
and the full regulations for entry and training at the | the liner projects. The punch holders 22 are adjustable 
College and afloat may be obtained from the Secretary | on their respective slides both vertically and laterally. 


APRIL 2, 1943. 


shaft 27 on which is fixed a cradle 28. The shaft and 
the cradle are oscillated by cams driven from the driving 
crank of the machine. The motion of the cam follower 
is transmitted to the cradle through a link 31, bell-crank 
34 and turnbuckle 37. The timing of this mechanism 
is set so that the cradle 28 is oscillated when the gate js 
approaching its retracted position and remains in the 
displaced position until the gate again returns to its with- 
drawn position. Two rockers 42, free on the shaft 27, 
are connected respectively to the slides 18 and 19. Each 
end of each rocker is engaged by a pressure pad and as 
the cradle 28 oscillates clockwise the slide 19 is raised 
by the pressure of a pad acting through the respective 
rocker 42. The slide is raised until it meets a stop screw. 
A locking bolt then holds the slide positively in its raised 
position. When the cradle rotates anti-clockwise the 
slide 19 moves down until arrested by another limit stop 
and the locking bolt holds the slide positively in its lower 
position. The slide 18 moves oppositely to the slide 19. 
The mechanism enables two independent wire feeds to 
be used and two blanks to be produced simultaneously, 
thus doubling the output of the machine. The machine 
can also produce blanks with heads other than cylindrica! 
and which require trimming to make them polygonal. 
The cylindrical head is then made while the blank is in 
the first die by two blows of the punches of one slide ; 
then the blank is transferred to the second die where one 
tool in the second slide pushes the blank into the die, 
and another tool trims the cylindrical head to shape. 
(Accepted October 9, 1942.) 


MOTOR VEHICLES. 


548,070. Road-Roller Steering Gear. Aveling-Barford, 
Limited, of Grantham, and W. H. Bramble, of Grantham. 
(5 Figs.) February 16, 1942.—The steering gear is 
designed to give a simple change-over from power to hand 
operation or vice versa. To turn the front roller by power 
to the left through an angle of, say, 20 deg., the steering 
wheel is turned to the left by a corresponding amount, 
thus rotating the cam barrel 24, through the pin 235A 
being engaged with a groove in the barrel by drawing the 
spindle 23 to the left. This rotation of the cam barrel 24 
causes the levers 67 which embrace the cam to pivot 
to the right about the axis of the vertical rod 72 to which 
they are articulated. Each lever 67 engages trunnions 
on a thrust fork springing from the threaded boss 62 and 
straddling the grooved thrust ring 60 of the outer clutch 
cone 56. The thrust fork is thus also moved to the right 
and brings the outer clutch cone 56 into engagement with 
its inner cone, simultaneously moving the sliding rod 65 
to the right. The outer clutch cone is splined on the 
shaft 42 which is driven from the engine by the sprocket 
and chain 50 and the sprocket 44 drives the sprocket 39 
and rotates the worm spindle 16 through the sleeve 2/ 











and coupling 18. A worm on the spindle 16 rotates the 
gearing associated with the pivot pin of the front roller. 
When the latter has moved through the angle determined 
by the amount of rotation of the cam barrel 24, further 
movement is arrested through a follow-up mechanism 
coupling the pivot pin with a link to which the levers 67 
are articulated. This mechanism consists of a tie rod 
pinned to an arm on the lower end of a vertical spindle 91, 
at the top of which is a horizontal arm connected to 4 
crosshead. This compresses a spring against a sliding 
abutment plate 85 which then draws the link to the left. 
The levers 67 are turned about the pins 69 and disengage 
the clutch 56, thus disconnecting the power drive to the 
steering roller pivot pin and cancelling the motion of the 
handwheel. The driver then moves the handwheel back 
to the straight-ahead position, and the consequent reverse 
rotation of the cam barrel 24 constra!us the levers 67 to 
swing to the left about the vertical rod 72 and thus move 
the thrust fork, so moving to the left the rod 65. This 
brings the outer clutch cone into engagement with its 
inner cone so that the rotation of the shaft 42 is trans- 
mitted through the pinion 40 and gear wheel 38 to turn 
the worm spindle 16 in the opposite direction and return 
the steering roller to the straight-ahead position. Direct 
hand steering is effected by moving the spindle 23 to the 
right by pushing the steering wheel inwards. The pin 
23A then engages a groove in the sleeve 20 so that rotation 
of the steering wheel is transmitted directly to the pivot 








of the Admiralty (C.W. Branch). | On the underside of the gate is a bracket carrying a 





pin of the front roller. (A ted September 24, 1942.) 
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| that that hypothesis must be true.” Actually the 


as supporting it, but without adequate reason. He 


THE PROBLEM OF COMBINED | points lie far more closely to the ellipse corresponding | gives as the result of his tri-axial research that “* for 


STRESS. 


By James J. GuEst. 
(Continued from page 222.) 


‘THe scientists who have recently carried out 
research using static loading are opposed to the 
Guest criterion and maintain that the proposition 
that shearing stress alone is effective in producing 
elastic failure is undoubtedly true and rely upon 
it as a guide in research. 

In “* The Plastic Distortion of Metals,’’* Professor 
G. I. Taylor and Mr. H. H. Quinney described a 
research undertaken to decide between the von 
Mises and the Mohr (clearly intending thereby 
Coulomb’s shear stress hypothesis) theories, one of 
which they hold must be the truth by virtue of 
the above proposition. They claimed to have 
devised a new method of investigation which con- 
sisted n subjecting tubes (0-2487 in. external and 
0-1054 in. internal diameter) to combinations of 


Fig.6. 


to the Beltrami theory indicating that a volumetric 
stress effect exists on an energy hypothesis. These 
results are plotted in Fig. 4, page 102, ante, and lie 
along the chain-dotted line there, and show good 
agreement with the Guest criterion. 

Experiments of the same type, on solid speci- 
mens, 0-282 in. in diameter, were carried out by 
Dr. J. W. M. Morrison, who obtained results in 
excellent agreement with the Mises-Hencky hypo- 
thesis. On subsidiary experiments in simple torsion 
revealing the size effects previously mentioned, Dr. 
Morrison concluded that these were due to surface 
effects, and that their effects were such as to render 
his results on the combined-stress experiments 
misleading. These torsion experiments indicated 


the value of “° for the mild steel used to be 0-525, 


0 
one-third of the range from the shear stress theory 
value 0-500 to the 0-577 of the Mises-Hencky 
hypothesis. Dr. Morrison, relying on the truth 
of the proposition that shearing stress alone is 
effective in producing failure, then drew the con- 


Fig.7. 
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clusion that the simple shear stress 
was the true criterion—and not 
merely for the particular mild steel 
he used, but generally. 

Although the combined - stress 
experiments in these two researches 
are of interest, I fail to understand 
the attitude of the investigators. 
To decide between the two criteria 
in question, if one must be the true 
law of failure, all that is necessary 
is a comparison of two tests, such 
as those of simple torsion and 





A x % and f,: combination tests are 

superfluous. As however, for the 

ENCRERNS” steel, the value of the y, ratio, 
0 


according to Taylor and Quinney 
came out about 0-62 and according 


30 ©simple tension, giving the values of | 


” 


| the same kind of stress distribution” the simple 
| shear stress criterion is true. These qualifying words, 
however, are an admittance that it is not generally 
|true. Professor Nadai, in particular, disagrees from 
Cook’s conclusion, pointing out the curious distri- 
| bution of the points in Fig. 7, and finally maintains 
| that this research actually supports the claims of 
|the Mises-Hencky hypothesis, the curves corre- 
| sponding to which are shown in the diagram by 
| dotted lines. Professor Nadai, however, does not 
| support his statements by any reasoned argument. 

The matter is clarified if Cook’s results are plotted 
on diagrams corresponding to Fig. 2, page 21, ante, 
|i which the principal stresses are plotted as co- 
ordinates. The plotting is shown in Fig. 8, repro- 
duced from the Proc.J.A.E£., December, 1940, 
| page 54, where it will be seen that all the results, 
| indicated by full circles, lie closely upon the two 
planes PS U A Band P B Q D, which are the planes 
| corresponding to the Guest law. The planes corre- 
| sponding to the simple shear stress criterion are 
shown by the dotted lines EF A B and EBQD. 






Symmetry makes it permissible to transfer the points 

| on the upper plane P B Q D to the plane PSO BD, 
where they are indicated by circles and show how 
definite the evidence for the existence of the plane as 
part of the yield surface is. All the results agree with 
the Guest criterion within +2} per cent. ; there is 
no disagreement of 10 per cent. as Cook found to 
exist with the simple shear stress hypothesis. 
Elsewhere,* I have discussed this research more 
fully and shown that the other steel used has slight 
anisotropy of a definite kind, allowing for which 
| the results are also in complete agreement with the 
Guest law. 

The researches above mentioned are concerned 
with ductile metals; those on cast iron under 
combined stress have been few. The investigators 
| have all stated that their results are in favour of the 
| Rankine hypothesis, but as the limiting stress in 
| compression is always found to be several times that 

in tension for brittle metals, this hypothesis is con- 





tension and torsion and ascertaining the yields. | to Dr. Morrison to about 0-525—which values agree | tradicted by experiment, and cannot be true. None 
Plotting the axial and torsional stresses at yield as | with neither hypothesis considered—difficulty arises. | of the experimental results, however, contravenes 
co-ordinates and drawing the ellipses corresponding | The conflicting experimental results obtained by 


to the shear and Mises-Hincky criteria on the | these scientists indicate that there is something | 


diagrams, they state that for copper and aluminium 
their research “‘ provides a striking confirmation ” 
of the truth of the von Mises hypothesis, and attri- 
bute the appreciable departure of their observations 
for steel—as shown in their figure 12c (page 350), 
reproduced in Fig. 6 above—from the von Mises 
ellipse to anisotropy, but without analysis of the type 
of anisotropy. 


inherently wrong in the proposition upon which 
they rely. 

By experimenting on thick hollow cylinders 
under axial load and internal pressure, Professor 
Cook determined the yield points of two types of 
steel under three principal stresses comparable in 
magnitude, obtaining the results given in his paper* 


Professor Nadai (Gottingen) regards | on “‘ The Elastic Limit of Metals Exposed to Tri- 


| the Guest criterion. 

The researches which have been carried out on 
the effect of repetition stresses have all been limited 
| surprisingly to experiments involving bending and 
torsion only, so that the range of results is limited 
| to the part A O F in Fig. 3, page 21, ante. Also, in 
| all except one of these, “‘ waisted ” specimens have 
been used, which prevents a definite calculation of 
the actual stress in the specimen. Mr. L. B. Turner 
(1911), comparing the limits in alternating torsion 


the discrepancies as excessive, but, accepting the | axial Stress ” and shown in his diagram reproduced | and in alternating bending with the statically deter- 
plotted points, states} that “‘ as they lie nearer to the | here as Fig. 7. Again, he expresses reliance on this | mined values for several varieties of steel, found that 


von Mises ellipse than to any other, they prove 





* Trans, Roy. Soc., 1931, A., vol. 30, page 323. 
t Trans. Am. Soc. Mech.E., 1933, vol. 55. 


page 111. 


proposition and elsewheret describes further experi- 


the limiting stresses were in the same ratio. The 


|ments which he carried out and which he regards | earliest complete experiments in which bending 


A.P.M., | 





* Proe. Roy. Soc., 1932, vol. 137, page 539. 
t Inst. C.E. Selected Paper, No. 170. 


moments and torques combined in various ratios were 





* Phil. Mag., Ser. 7, vol. 30, pages 364-367. 
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applied to the specimens are those of Dr. Stanton and |The radial lines from O correspond to the angular set- research specially schemed to elicit the data neves. 


R. G. Batson, who devised simple ingenious appa- 
ratus for the purpose. In this, the specimen was also 
subject to axial and shear forces, and the cycle not 
simple, but the greater part of the range A O F was 


definitely covered. The conclusion* reached was | 


“that as a first approximation Mr. Guest’s hypo- 


thesis that failure is due to a particular value of the | 


maximum shear stress may be applied to this parti- 
cular steel.” Fuller analysis, however, shows that 
all their results and the criterion of equation (1), 
page 23, ante, are in complete agreement. 

In the machine designedt by Professor Mason con- 
siderable advance was made, the bending moment 
applied being uniform, so that specimens having a 
parallel central portion could be used, and arrange- 
ments were provided so that combinations of bending 
moment and torque in any phase could be employed. 
Research in which bending moments and torques 
in various ratios in the same phase and also in 
phases 90 deg. apart, was carried out by Professor 
Mason, yielding results in favour of the shear stress 
criterion for the mild steel used. It is not correct, 
therefore, as stated by Dr. Gough and Mr. Pollard, 
that “until recently no means were available for 
obtaining data relating to fatigue under combined 
stresses,’ or that “‘ No experiments have yet been 
carried out under the conditions ”. of various phase 
differences between the different types of cyclic 
stress. Reference to Mason’s description (with 
drawings) of his machine and to the B.A. Reprint, 
No. 4, 1921, giving the experimental results obtained, 
makes it clear that the statements referred to are 
inaccurate 

The testing machine used at the N.P.L. by Gough 
and Pollayd was specially developed for the re- 
search, but suffers from the defect that it neces- 
sitates th¢ use of “ waisted ’’ specimens, the stress 
in which @annot be calculated with accuracy, and 
in addition to the bending moment and torque 
considered, the specimens were also subjected to 


shear force, the stress arising directly from which | 


was overidoked, although of appreciable amount. 
The importance of the researches at the N.P.L. lies 
in the diversity of the materials subjected to test, and 


in the fact that the results proved that the value of | 


qo . ° . : 
the > ratio! varied over a considerable range, which 


0 

demonstratsd that no criterion containing a single 
variable cor’stant could be true. The Gough-Pollard 
relation was arrived at in the same manner as that 
whereby Professor Hancock arrived at the same 
criterion, the experiments being carried out on solid 
specimens. Further experiments in which hollow 
specimens Were used in the machine revealed, as I 
predicted, discrepancies, the variation being as much 
as 10 per cent. in torsion. 

The General Conic Relation was arrived at by 
plotting the experimental results from several cast 


irons having widely different % ratios and determin- 


0 
ing the equation to the curve which was in closest 
agreement with them. The observations are re- 
plotted in Hig. 4, page 102, ante, where it will be 
observed (1) chat those for each material lie approxi- 
mately along a straight line, and (2) that their incli- 
nations cover a wide range, which with those of their 
earlier researches and of the statical research by 


Middleton Smith, cover the complete range of the fe 
0 


ratio or of a | the variable constant of equation (1). | 
Plotted thus on a synoptical diagram the results do | 
not appear a | consistent as in the diagrams in which 
they were orisinally presented, but the co-ordinates 
used are thy principal stresses as given by the 
investigators.) For cast materials the results are | 
reasonably consistent and certainly indicate a linear 
law. 

It may be aoticed that the points outside the 
diagram imply that the superposition of a perpen- 
dicular compressive stress increases the resistance 
of the materfal to a tensile stress, which is so im- 
probable tha) such results can only be attributed 
to variationad in the material or to small experi- 
mental error® In discussing this material, Gough 
and Pollard stated it to be the ideal brittle material, 
but did not apserve the nature of their test results. 


ee Reprint, 1916, page 288. 
oc. I. Mech.E., 1917. 


i 
i 
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tings of the N.P.L. machine, which Gough and Pol- 
| lard selected to use in their research. The diagram 
makes it evident that the selection should have been 


a 
made to give equal increments of (tan 3) and 


| not of the setting @ itself so as to obtain more equal 
steps in the second principal stress. The fan of lines 
radiating from the point X, including both static 
and alternating test results, constitutes emphatic 
evidence in favour of the Guest law—at least over 
the range of stress covered. 

These researches are on combined alternating 
stresses, but the general case of repetition stress is 
more complex. Experiments on simple repetition 
axial stress with various mean stresses have pro- 
vided information regarding the relation of the 
failure stress under such conditions to that under 
static loading, and thus a basis for the design of 
parts, such as a tension member in a bridge, has 
been provided although the design formule proposed 
differ somewhat. So far one attempt only has been 
made to check the correspondence with combined 
stress, that by Professor F. C. Lea and Dr. P. H. 
Budgen. Unfortunately the scheme of this research 
failed to separate the variables, so that their results, 
which indicate anisotropy, can only be used to 
check a selected criterion ; they agree closely with 
equation (1) when the evident anisotropy of their 
material is allowed for. 

The general case consists of a constant static 
stress system upon which is superposed an alter- 
nating stress system, the components of which may 
have any phase differences. There is thus scope 
for adequately directed research. For simpliciiy in 
discussion, suppose that the Guest criterion be 
accepted as being true. The yield surface as deter- 
mined by static experiments will have a definite 
|shape, and as determined by alternating tests a 


|similar shape but smaller, and the stress systems | 


will be divided into shear and volumetric, and the 
| latter, being directionless, is simple. The simplest 
| cases are those in which the static and alternating 
systems are of the same type and the alternating in 


one phase, and as the axial stress case mentioned | 


above is a particular instance and the single rela- 
tionship will cover the more complex cases, it will 
be that holding throughout. Thus all such cases 
can be dealt with in practical design by using the 
same stress reduction as in the simple axial loading 
case. 

To deal with further cases, however, research is 
needed. Thus the static and alternating systems 
may be different, as would be the case if, in the 
axial stress case discussed, there were an additional 
perpendicular static compressive stress, or as in 
some of Mason’s experiments the components of the 
alternating system may be out of phase. At present 
all that can be done in design is to take the most 


dangerous stress as indicated by the accepted | 
criterion and compare it with the yield surface as | 
reduced from the static yield surface to meet the | 


nearest static-alternating stress ratio. When the 
most dangerous stress is reached on different planes, 
for example, as in Mason’s case of equal alternating 
bending moment and torque at 90 deg. phase, the 
material is subjected to a more searching stress and 
further research is desirable here. 

Where an initial research, such as I carried out, | 
results in a definite solution of the physical problem | 
attacked, it is usual for this solution to be accepted 
unless it be later proved to be incorrect. Although | 
my criterion has never been refuted, either by 
logical argument or by experiment, yet many other 
criteria of failure have been proposed. The above 
discussion indicates where the defects of the more 
important of these counter-proposals lie, that some | 
are even self-contradictory, that others are derived 
from misleading experimental results, that none of 
them has true experimental support, but that the 
facts are entirely confirmatory of the criterion | 
which I proposed. Accordingly, I shall now treat 
it as accepted and discuss some suggestions and | 
specific criticisms concerning it. 

The Guest criterion has often been referred to as a 
hypothesis, which is a statement that it is a mere 
guess without experimental foundation. If it had | 
been thus proposed it, would undoubtedly have been 
of trivial importance ; it is its derivation from a 


|sary to form a reliable basis which renders it of 
value. Other scientists make the opposite accusa- 
| tion, namely, that it is empiric, i.e., that it does 
possess an experimental basis, but that the inference 
| is erroneous owing to illogical reasoning. Sufficient 
jhas been given above to disprove both these 
| accusations. 

Objections have been raised to equation (1) as 
being inadequate owing to the omission of certain 
factors. Thus Professor Cook criticises it as based 

| on the assumption that the law of failure of materia! 
| can be expressed in terms of principal stresses and 
constants of the material only and states that size 
effects ought to be included and that “ stress. 
gradients appear clearly to be involved.” Suppose 
that a stress-gradient effect actually existed and 
that a symbol representing stress-gradient were by 
some means included in equation (1). All the terms 
of a physical equation must necessarily be of the sam 
dimensions, here of stress (MT“L™). The symbol 
representing stress-gradient would have the dimen- 
sions past i.e., (MT™“L™) and hence must be multi- 
plied by some length in order to enter into equation 
(1), and thus would introduce a scale effect into the 
equation. As explained earlier, material is to be 
viewed in such volume that the scale of its structure 
can be regarded as indefinitely fine, so that there is no 
length dimension physically connected with the 
material; no property of the material can then 
contain any specific reference to a length dimension 
or, therefore, to a scale effect. Therefore, no scale 
effect, or stress-gradient effect can be included in the 
fundamental law of failure. 

The phenomenon of surface effect has been dis- 
cussed earlier, and for like reasons, no term taking 
account of it can enter into equation (1). Surface 
effects are subsidiary and to be dealt with in- 
dependently. It is also claimed that the effect 
produced by notches in the specimen is taken into 
account in the General Conic relation. As, how- 
|ever, a notch is of definite size and shape its effect 
cannot possibly be included in any general law of 
failure as is proved above. Any such assumption 
would certainly lead to inconsistencies and errors. 
It is in terms of principal stresses and constants 
of the material only—or some equivalent—that the 
law of failure is to be expressed. 

The St. Venant and Beltrami theories were based 
upon assumptions as to the nature of material and it 
will be convenient here to consider such procedure. 
As some calculations similarly based suggest that 
the strength actually realised in manufactured 
material is very far less than is possible, any investi- 
gation as to the basis of strength is of interest. 
Although Professor G. I. Taylor arrived at the firm 
conclusion, from the research considered above, 
that the Mises-Hencky criterion was the truth, he, 
apparently realising that it was impossible that all 
the numerous researches in which some material was 
found to behave according to the shear stress simple 
law were in error, proffered an explanation of the 
discrepancy in a later paper.* In this he discussed 
the behaviour of a material having basically 
certain properties, but containing innumerable 
minute ellipsoidal flaws orientated at random so 
that the material is isotropic when considered on 
an adequate scale, and came to the conclusion that it 
explained failure according to both these theories. 

Actually, under an increasing loading, the limiting 
stress will first be reached at the surface of the ends 
of those flaws which have particular orientations 
and as these flaws will be comparatively very few, 
the effect will be a slight partial yield appreciable 
on a stress-strain curve as a slight deviation from 
the Hooke straight line, and there would be no 
immediate failure of the material as a whole. In 
my paper on the Failure of Ductile Materials under 
Combined Stress, I discussed the effects of small 
flaws of irregular shape and showed that they 


‘would lead to this phenomenon and thus decided 


that the elastic limit effect was not sui generis and 
so not to be considered in my research. Thus 
Professor Taylor’s reasoning and conclusions cannot 
be accepted. 

(To be continued.) 





* Proc. Royal Soc., vol. 145, page 1. 
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eering training was liberal in comparison with that 
of, say, a physicist. It was also, in most subjects, 
not very profound. There was no time in the 
| syllabus to squeeze in anything extra, as students 
were already worked to capacity ; nor, he thought, 
| could they afford to omit anything that was taught 
We conclude below the report of the discussion | at present. He urged, therefore, that those who 
the paper on “ Engineering Economics,” which | suggested that this or that subject should be taught, 
Sir Frank Gill, K.C.M.G., O.B.E., presented on | as being necessary for an engineer, should be pre- 
March 25 at a joint meeting of the Institutions of | pared to say also what must be left out to make 
Civil, Mechanical and Electrical Engineers. The|room for it. He did not think that anything in 
ting was held in the lecture theatre of the last- | the syllabus could really be left out. It was neces- 
ned institution, under the chairmanship of Sir|sary for any engineer to have some physics and 
John E. Thornycroft, K.B.E., President of the | just a little chemistry, to know the small amount 
Institution of Civil Engineers. The discussion was |of mathematics required for a university degree, 
opened by Professor F. C. Lea, D.Sc., President of | and to know something about electrical technology 
the Institution of Mechanical Engineers, who was|and the theory of structures, a little thermo- 
followed by Sir A. Stanley Angwin, chief engineer 
of the General Post Office, and Mr. A. T. Best, 
M.Inst.C.E. 
Sir Holberry Mensforth, continuing the discussion, 
said that he had read the paper with interest but felt 
ery critical of it. took 
the form of criticism of the examples given by the 
iuthor, but he suggested that that had nothing to 
lo with the object of the paper, which was con- 
cerned with whether and how some knowledge of 
weounts should be given to budding engineers. 
He regretted that an attack should have been made 
on the universities, on the ground that they were 
not turning out to industry a finished product. In 
some 57 years of engineering, he had had a good 
deal to do with the product of the universities, and 
he said without hesitation that the majority of 
men who had come to him from the universities 
had had several very good qualities. One was that 
they had orderly, analytical minds; another, that 


THE INSTITUTION OF | 
ELECTRICAL ENGINEERS. 


(Concluded from page 274.) 


He must also know a few additional subjects in the 
|line in which he intended to specialise, whether 
| civil, mechanical or electrical engineering. Students 
got no more than that at present, and they did not 
get it to a very high standard, so that they must be 
rather inapt at whatever they were put to when 
starting their first jobs. 
He did think, however, that 


Some of the discussion 


engineering eco- 


out a cogent case with great ability ; but the argu- 
ment in favour of teaching engineering economics was 
really an argument in favour of anextra year be- 
tween matriculation and graduation. Many papers 
might be read, making out equally cogent cases for 
the inclusion of other subjects, but, if there were an 
extra year, the inclusion of engineering economics 
would receive a good deal of backing. Some engin- 
eering economics was already taught at most 
colleges. His own practice was to link engineering 
they were very fully seized of the fundamentals ;| economics with technical points all the way, so 
and if, in addition to that, they had energy, he | that the lectures on engineering economics become 
thought that was all that could be asked; he did|also an extension and a reinforcement of the 
not think that to these qualifications could be 
added a really useful knowledge of accounts. That 
knowledge must be gathered by the young men in 
their passage through industry. They came from 
the universities with a kit of tools; but, it might 
be, not all the tools that were necessary, and they 
had to be taught how to use them. He agreed with 
the author that a knowledge of accounts in some 


Actually, engineering and economic considerations 
were linked in practice very closely, and his aim 
was to open the students’ minds to the sort of 
world that they were going to enter ; in engineering, 
many of them, sooner or later, would reach problems 
in which technical and financial considerations were 
|so linked. If students were taught about deprecia- 
form or other was necessary to the engineer; but | tion, sinking-fund tables, etc., merely putting in 
in all big industries to-day, competent accountants | for objects A, B and C, it seemed mere economics ; 
were employed, and accounting was an entirely| but if A, B, and © were translated into cable, 
different thing from engineering ; though, in certain | alternator, and telephone relay, which amounted 
forms of his activity, the engineer had to be some- | to the same thing, that looked more like engineering. 
thing of an accountant, just as the accountant at | It was not—it was still engineering economics ; but 
times had to be something of an engineer. What | the student’s mind worked in such a way that, if 
seemed to be missing from the paper was a full| that were not done, he would not realise that this 
realisation of the fact that the engineer must get | had anything to do with his engineering. Examples 
his facts from the cost accountant in the first place. | of the pattern given by the author could not be 
When the engineer had to decide on the acquisition | used because they did not embody sufficient variety 
or otherwise of a certain piece of plant, the cost of | of principle, and required too much purely mech- 
the components making up that plant had to bo | antenl plodding work. The type of example and illus- 
provided by the works’ costs accountants. It had | tration which must be given in colleges was prefer- 
been pointed out that only two types of example | ably one which could be solved within an hour. 
were given in the paper, and one type related to| Giving just over a dozen hours to the subject, he 
cable-laying. No young man straight from a | had tried to devise such exercises as comparing 
university or school would ever be called upon to | the effect of a change in the price of coal with the 
decide what was the best and cheapest method, | effect of a change in the load factor in the power 
and what size of copper, for example, to use in a| station from a cost point of view, or considering 
cable five miles long. The other example given | whether it would pay, in certain circumstances, to 
was the erection of a building costing about 40 mil- | install static condensers for power-factor correction. 
lion dollars, and there again the same argument | The example would be so worded that the student 
applied. It was entirely unnecessary to deal with | had not only to consider the interest tables, but 
such things, and the paper would have been much also to draw some condensers and consider their 
stronger if more practical suggestions had been | dielectric loss or to compare, from the point of 
given of how to get these young men seized with | view of cost, a second-hand transformer, too big 
an appetite for accounts. He thought that the for the job, with a new transformer of exactly the 
paper contributed very little to that problem. |right size. There the student had to consider 
Professor R. O. Kapp said that the number of | Costs, and also to consider the losses of the trans- 
subjects which were important in engineering was former which was too big for the job. He might 
almost unlimited. An engineer went on learning | think that it was a bargain, but its iron loss had to 
all his life, and, if students were to be taught every- | be taken into account. He had to consider that 
thing that an engineer ought to know, they would | Copper losses were proportional to the square of the 
die of old age before they could get their degrees. | load ; the load factor of losses came in. That was 
In engineering, as taught at present, there were | the type of question which linked the two things. 
some twelve distinct subjects, or rather more, | 
between matriculation and graduation. Some of 
these were spread over more than one session, but, 
with the majority, students were given only as 
much as was possible in one session; thus engin- 


divided his study of the subject into eleven sections, 
they could be coalesced into three divisions, namely, 
the data, the calculations, and the interpretation. 
The calculations were the easiest element, and 





dynamics, the principles of machine design, ete. | 


nomics was important, and that the author had made | 


technical instruction which the students received. | 


Mr. D. J. Bolton observed that, while the author | 


| contained nothing beyond the engineering student’s 
|capacity; what he needed was practice in appli- 
cation. Regarding the interpretation, however, 
why was there so great a gap between the answer 
| to the economic calculation and the recommenda- 
|tion? Having listed five sizes of cable, and found 
| that the 0-15-sq. in. size was the cheapest, he pro- 
|ceeded to choose one two sizes bigger. Why? 
| Was it due to the estimate of load growth? Did 
he not trust that estimate ? Did he suggest that 
it was to give greater reserve capacity ? That was 
| surely included in the rating of the cable; what- 
lever size was given should include the necessary 
|over-capacity. The interpretation was not neces- 
sarily incorrect, because cable sizes had often proved 
| too small, but he would like to know the reasons for 
| disregarding the result of the calculation. 

| The most difficult problem was the data. He 
would mention only three points: life, running 
costs, and rate of interest. In theory, the life ought 
|to be an exact estimate, capable of being given 
with precision, but, in practice, the life estimated 
would be different for the same plant in different 
| undertakings. The municipal ~electricity under- 
| taking, owing to the exigencies of loan repayment, 
had to estimate a certain life for its plant, while 
a company would take a different view. He was 
|sorry to see that the author had perpetuated the 
unfortunate distinction between physical life and 
| economic life ; there was only one life that mattered, 
|namely, the economic life, the life of the plant in 
its original capacity, or what the author called the 
economic life. Other lives are quite irrelevant. The 
physical life of a radio receiving set might be 200 
years, but the economic life was, possibly, ten years ; 
and that was the only life that mattered. Another 
variable was running costs. The data were much 
less simple than the author suggested ; for instance, 
he took cable over 25 years, but there was little 
chance that the price of electricity would remain 
| constant during those 25 years, and changes must 
| be considered. Finally, interest was an essential 
element in any engineering project, because the 
|function of interest was to determine priorities. 
The interest rate was the chief guide to the relative 
| urgency of present needs and future needs, and any 
| calculation which neglected it was incorrect; but 
| interest was a variable element, and he suggested 
that it was becoming increasingly an instrument 
| of social policy. The choice between thermal and 
| hydro-electric electricity generation, for example; 
was a choice between putting large numbers of 
men to work for ten or fifteen years, or putting fewer 
| men to work in perpetuity. It might be found, 
| when competing in the open market for interest, 
that the thermal plant was cheaper; but, if the 
community decided that the other was in the social 
interest, they would give a Treasury guarantee and 
enable a lower rate of interest to be paid. 

Dr. H. L. Guy, F.R.S., expressed sympathy with 
many of the author’s propositions, and noted that, 
in his opening remarks, the author quoted from a 
paper which he (Dr. Guy) had given on the economic 
value of increased steam pressures. The experience 
which he had at that time showed that knowledge 
| of the simple background of some of the economic 
rules or laws was sadly lacking among engineers 
generally ; and he was sorry to say that it was 
the man who had reached the managerial chair who 
seemed to need that knowledge. With electrical 
plant, one of the most important decisions to be 
made was to prophesy at what load factor the plant 
could be expected to operate. The general practice 
was to nominate a load factor of perhaps 50 per 
cent., which was that expected for the first few 
years, and at the same time to use a depreciation 
allowance of, say, 3 per cent. annually, ignoring 
the fact that, at that rate, it would take 20 years to 
build up a depreciation fund, and that therefore 
the average load factor must necessarily be taken 
over 20 years; but the average load factor for the 
amortisation period was very much lower than that 
— was commonly assessed, and it made very 
little difference whether one took a 7 per cent. 
sinking fund and the appropriate life and load 
| factor, or a 3 per cent. sinking fund and the appro- 
| priate life and load factor. That difficulty made 














| him sympathetic towards the author’s proposition. 
| On the other hand, he suggested that the student 
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could get the elements of this subject, not in 20 
lectures or even in 12, but in a quarter of an hour 
at one leciure; because even if it were confined, 
to use the example given in the paper, to teaching 
the simple Kelvin law, any intelligent student later 
in life would know what the elements were and 
could study the subject and discover the applica- 
tion to his later practice. His reason for emphasis- 


ing the undesirability, at that stage, of longer | 


courses, ard his difficulty in accepting the proposal 
that the subject should be compulsory, arose from 
the fact that, in the short period of 12 months, he 
had noticed that some authority had suggested 
that the following subjects should be made com- 


pulsory for engineering students: esthetics ;| 
psychology; workshop technology and manage- 
ment; various foreign languages; economics ; 


commerce ; statistics; costings; and law. All 
these suggestions were backed by people of equal 
authority and eminence, with great enthusiasm and 
ability in argument and great crusading fervour ! 
Mr. A. McKinstry was of opinion that, in many 


cases, universities and similar institutions set their | 


standard far too high and did not give enough credit 
to the curriculum for pass degrees. They should, 
he thought, provide facilities for students of the 
highest class to get the very best mathematical and 
engineering knowledge ; but very few such students, 
apart from design and research engineers, found 
full scope for their specialised knowledge. It would 
be better for the majority not to push them to such 


a high standard, but to devote some of the time | 


to teaching the things to which many of them would 
have to devote their attention in actual practice, 
including the economics of engineering. Most manu- 
facturing concerns would prefer students who had 
had an elementary teaching in economics, and so 
institutions which gave such teaching would come 
to be preferred by students. 

Captain B. D. Delaney cordially endorsed Mr. 
McKinstry’s suggestion that time should be given at 
the university to teaching young engineers something 
about the world. When he left the university, he had 
a considerable knowledge of advanced mathematics 


and of various theories, but, having spent a year | 


or two in industry, and two or three years in the 
Army, he had not had to use 10 per cent. of it. 
An exception must be made, he agreed, for research 
and development engineers. Professor Kapp had 
said that, to teach economics and similar subjects 
it would be necessary to add another year to the 
curriculum. As a young man, he was much against 
that. He suggested that the present university 


courses were wrong in emphasising the higher tech- | 


nical aspect and that what were required were the 
basic principles and, in addition, a knowledge of 
the world of engineering, of how to deal with men, 
and with economics, so that students did not go 
out into that world with their heads full of theories, 
but with no practical experience. If the research 
and development engineer required additional ad- 
vanced theoretical material, he should be the man 
who had an extra year added to his curriculum, but 
not all engineers. He endorsed the suggestion, 
therefore, that engineering economics should be 
added to the course, and proposed that, to make 
room for it, some of the advanced technical matter 
should be taken out. 

Sir Frank Gill, replying to the discussion, said 
that, within the past 12 months, he had asked the 
students at four universities what instruction they 
received in economics. In the first case, the answer 
was “* Nothing at all.” He told them what he was 
after—alternative designs, and costs comparisons. 
In the second case, the answer was “ In electrical 
engineering, yes ; in civil and mechanical, no.”” He 
would discount any criticism from Professor Kapp, 
because he knew that he was teaching the subject. 
Professor Lea said, “* The students may not know 
your office routine ;"’ that was the trouble. If the 
student came to an office where the subject was 
being taught, he would learn ; but in another office, 
where it was not being taught, he would neither 
learn nor know that it was necessary to do so. Pro- 


fessor Lea spoke of examining young men who were 
just getting their experience ; but these examina- 
tions were examinations for corporate membership, 
and a corporate member was supposed to have some 
experience. 


He also discounted criticism from Sir 
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Stanley Angwin, because he had the satisfaction of 
knowing that the Post Office was an outstanding 
example of the use of economics in ordinary every- 
day engineering work. Mr. Best said that the paper 
started with first cost, converted it into the equi- 
valent annual charge, and then brought it back 
again to present value ; but, in the paper, present 
value was never brought in unless there was some 
difference in time. It was not possible to compare 
costs expended at different times without either 
coming to that end, the present value, or going to 
the other end, and taking the amount at the end of 
the time. Mr. Best talked about the false principle 
of lowest cost, and said that that was wrong; 
but if he had read the paper he would see that 
stress was laid on requirements. If the require- 
ments allowed the office building cited as an example, 
the question of community interest was already 
covered by the requirements. Sir Holberry Mens- 
forth seemed to think that the paper was about 
accounts, and laboured the question of accounts 
and accountants; but it had nothing to do with 
accounts; the accountant did not think in that 
way. Professor Kapp said that there were so many 
subjects, and that they could not all be taught. 
All he (Sir Frank Gill) suggested was: do not 
crowd everything else in, and leave that one very 
essential thing out. He agreed with Professor Kapp 
that the subject should not be taught as a separate 


course, but should be linked up with technical | 


examples and made part of the course; also that 


would occupy a long time. 

Mr. Bolton asked, “‘ Why the gap?” The gap 
was to give opportunity for the imponderables to 
be brought in. It was necessary to give weight to 
the things that could not be measured, but which 
must be brought into the judgment ; that was why, 


in the cable example, a bigger size was used than | 


might appear strictly necessary. Mr. Bolton also 
talked about life. Would he draw up a budget 
and say he had fixed it, and that it would never 
alter? Of course not; 
fixed, which could never be altered. Interest, of 
course, varied ; one owner could borrow at 4 per 
cent., and another at not less than 5 per cent. That 
was one of the dangers of thinking that it was 
possible to use really accurate prices in a school ; 
they depended on all sorts of conditions, and went 
up and down. At one time it was cheaper to do 
one thing, and, at another time, another. But the 
decision must be made immediately; it was not 
possible to say that, because of these factors, it 
would be sufficient to guess. He had quoted Dr. 
Guy as one man who had got economic theory at 
the bottom of his engineering. He was grateful 
too, to Mr. McKinstry ; what he said fitted in well 
with the remarks of Captain Delaney, who said 
that all the in the universities were not 
| going to be swans. Many of them were going to 
| be straightforward geese, so let more attention be 
|devoted to them and not concentrated on the 
| honours men and the specially gifted ones. 

Professor C. L. Fortescue, in proposing a vote of 
thanks to Sir Frank Gill for his paper, said that it 
| led them to think in terms of the future; to look 
ahead and to consider, for example, such questions 
as what would be the impact on industry in the 
future of an artificially-maintained low rate of 
| interest on capital. Would that low rate of interest 
mean that all public utilities would be able to borrow 
indefinite amounts of capital at a low rate, and that 
|the maintenance of a low rate was a political 
means of forcing development which might not 
| otherwise take place? That was a possibility. 
The paper also led them to think what would be 
the effect of the changing values of money. How 
many sinking funds would really replace the article 
or building for which they were intended to replace 
the capital? It was about such questions that the 
paper caused them to think, to be prepared for 
future events as far as possible, and to consider 
them in a broad and general manner. 
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INSTITUTE OF MARINE ENGINEERS.—The annual 
general meeting of the Institute of Marine Engineers 


Guild of Benevolence will be held in the Institute Library, | 


the Minories, London, E.C.3, at 2 p.m. on Wednesday, 
April 14. 





it was not possible to undertake anything which | 


life was not something | 


MAGNESIUM.* 
By C. H. Descu, D.Se., Ph.D., F.R.S. 
(Continued from page 266.) 
Tue formation of a gaseous product which can brin 


about a reverse reaction on cooling is avoided by u 2 
other reducing agents in place of carbon. Ths, 
calcium carbide, used in this country by Messrs. Murex, 
Limited, gives only a solid residue. The mixture of 
magnesia and carbide is heated in vertical gas-fired 


retorts of heat-resisting steel. A vacuum is maintaij.<, 
and the metal condenses in a compact form, and n 
dust. Calcined dolomite may be used in plac 
magnesia at the cost only of reducing the yield 
proportion to the lime content of the material. 
reaction is :-— 

MgO + CaC, = Mg + CaO + 2C. 

Another reducing agent having marked advanta 
| is silicon, which is actually used in the form of ferro 
}siheon. The temperature required is from 1,200 di 
| 1,400 deg. C., and the reaction is carried out, as bef«i 
|in retorts of heat-resisting steel in a good vacuum 
|The metal condenses in a compact form, ready 
| re-melting. Calcined dolomite may be used, and t 
reaction is then represented by the equation : 

2Mg0, 2CaO + Si > 2CaO, SiO, + 2Mg. 
| The retorts may be heated internally by resista: 
| elements, and the plant is then of a simple charact: 
|The process has been used in Germany and in | 
| country, and is now being developed on a large 
in the United States, where ferro-silicon can be p: 
duced in sufficient quantity in electric furnaces in 
| scattered plants in eastern industrial regions where th 
is a surplus of power. The setting up of plant of this 
kind makes a new demand on alloy steels, and thus 
competes with other industries. However, it has been 
| favoured in the United States by the National Academy 
}of Sciences, and plants are being erected by t/ 
| Dominion Magnesium Company, Union Carbide, For, 
| the National Lead Company, and the New England 
| Lime Company, aiming at a total annual productior 
| 50,000 short tons. 
| Retorts for use with either the calcium carbide or 
the ferro-silicon process, heated inductively by hig! 
frequency current, have been used to a limited extent 
| The packing of the charge has to be such that it has a 
sufficient conductivity to carry the eddy currents 
| which generate the necessary heat. 
The process used in this country by Messrs. Inter 
| national Alloys is an interesting application of labora 
tory experience gained in work with high vacua to 
| operations on a large scale. The magnesia, obtained 
from sea water and calcined, is finely ground and 
mixed with aluminium or an alloy containing alumi 
jnium, also finely ground. The mixture, with or 
| without a binding material, is formed into briquettes 
under pressure and charged into specially designed 
crucibles, in which it is preheated to about 400 deg. ( 
The crucibles have a downward central outlet which 
leads to a condenser supported beneath it. The self 
| contained and portable unit of crucible and condenser, 
|with its preheated charge, is raised mechanically 
through the open bottom of a vertical cylindrical 
furnace fitted with electrically-heated resistance units. 
The furnace is then sealed, the making of a vacuum 
| tight joint being one of the features of the plant. The 
mixture is heated to 1,100 deg. to 1,250 deg. C. under 
a pressure of less than 4 mm. of mercury. The crucible 
is designed to convey the heat as efficiently as possible 
to the briquettes, and the magnesium, as it is produced 
by the reduction of the oxide, distills over and is con 
densed in the water-cooled receiver below the crucible. 
The vapour condenses to form a mass of very beautiful 
crystals, and when the temperature has fallen suffi 
ciently the vacuum joint is broken and the condenser 
unit detached. The mass of metal, which is of high 
purity, is easily discharged, and only needs to be 
transferred to a melting furnace from which it is cast 
into ingots. Another crucible bas been heated in the 
meantime, and takes the place of the first in the 
vertical furnace. The plant is made up of a number 
of such cylindrical furnaces. 

A new furnace on the same principle has been 
designed to make the process a continuous one. The 
furnace is on the plan of the tunnel kilns used in the 
ceramic industries and in the making of malleable 
castings. Bogies containing the assemblages of crucible 
and condenser are propelled through a tunnel which is 
fitted with electrical resistance heaters at the crucible 
level, while the condensers are in a water-cooled zone 
at the lower level. The design of this furnace embodies 
integral loading and unloading chambers, which are 
separately evacuated, and are sealed by specially oper- 
ated doors. As aluminium swarf, and, if necessary, 
other reducing agents may be used in the process, it is 
capable of a good dei of elasticity, and the high vacuum 
ensures that a clean distillate is obtained, free from 
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* Peter Le Neve Foster Lecture, delivered before the 
| Royal Society of Arts, Adelphi, London, W.C.2, on 
| Wednesday, February 17, 1943. Abridged. 
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entangled oxide. That such a plant should be operated | absorbed into I.G. Farben, and were known as Elektron’ 
successfully is a tribute to the engineering skill of its | Another series was developed in America by the Dow 
designers. Electrical Company, and known as Dowmetal. Among 
sy far the greater part of the magnesium produced | later investigations, those of the National Physical 
is used in the form of alloys. The original use of the | Laboratory are conspicuous, and, in particular, Mr. 
‘tal in the form of ribbon as an illuminant is virtually |W. C. Devereux, of Messrs. High Duty Alloys, has 
.solete, and only a small quantity finds application | acknowledged his indebtedness to that work for 
as a deoxidising agent for some of the non-ferrous | important developments in the industry. Other pro- 
metals, It has been proposed as a de-oxidiser for steel, | ducing firms have carried out investigations as well as 
but its low boiling point rules it out for this purpose. | the aircraft industry, which is concerned to use the 
The present writer remembers being asked to try a | material to the best advantage. The alloying elements 
new deoxidiser which, unknown to him, was an alloy | are in the main those mentioned above. Sand-cast pure 
of magnesium and the experiment was made with a magnesium has a tensile strength of 7 tons per square 
charge of steel in a half-ton are furnace. Lumps of | inch, but with 6 per cent. of aluminium it may be as 
the alloy were thrown into the ladle during tapping, | high as 15 tons per square inch. Most castings are, 
with the result that its contents were sent up to the | however, heat-treated before use. 
roof, fortunately before any large part of the steel | Magnesium alloys when properly treated give good 
had been tapped. In the finely divided state it is | and clean castings, which are little subject to blow- 
mixed with substances containing oxygen in photo-/| holes, although a special form of micro-porosity is 
vraphie flashlight powders, in Very lights, and for other | Often present, which lowers the strength and becomes 
pyrotechnic purposes. | obvious when the casting has to retain a liquid, 
The two important groups of magnesium alloys are | especially under pressure. For some special purposes 
those in which the magnesium forms the principal | this has been overcome by the injection under pressure 
element, other metals being added to give the necessary | of an organic plastic capable of hardening. The main 
nechanical properties, and the alloys consisting chiefly difficulty which was formerly encountered arose from 
of aluminium, magnesium being present to the extent the ready combination of magnesium with both oxygen 
of 5 per cent. or more. These alloys are characterised and nitrogen and the entanglement of the oxide and 
by great resistance to corrosion, especially in sea water. | Ditride in the metal, giving unsound castings very 
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The “ultra-light” alloys of the first class are now | liable to corrosion. This was overcome by a proper 


taking place among structural materials on their 
merits, not only in aircraft, where lightness is so} 
essential, but even in many stationary machines. A | 
striking example is the use of a light magnesium alloy | 
in place of steel for making the large dies for the eold | 
pressing of motor-ear wings in a 1,000-ton press. | 
The weight of the dies being 178 kg., as against 780 kg. 
for steel, and the cost only 20 per cent. greater, the 
ease of machining and the saving of weight in handling 
have been considered to justify this unexpected | 
application. 

The principal object of alloying with other metals 
is to give increased mechanical strength so that the | 
metal may be used for engineering purposes. Alu. | 
minium and zine are the metals most commonly added, 
with smaller quantities of manganese, but cerium and 
calcium are also used, and cadmium may take the place 
of zine in exceptional cases. Copper and nickel are 
objectionable, but cobalt has been used in alloys for | 
use at high temperatures. Magnesium is a strongly | 
electro-negative metal (on the present convention, 
meaning a metal which readily parts with electrons), 
and it forms definite intermetallic compounds with 
many of the elements, these being marked by unusually 
sharp maxima on the freezing-point curves of the | 
binary systems. Such compounds are usually brittle, | 
so that the useful alloys are confined to comparatively | 
narrow regions at the magnesium end of the series. 
Ternary alloys are more usual] than binary, but complex 
mixtures do not present special advantages. Alu- | 
minium, when used alone, may be in any proportion | 
up to 10 per cent., but is more often added in smaller | 
quantity together with some zinc. Manganese, added 
in quantities from 0-4 per cent. to 2-0 per cent., does | 
not have so much strengthening effect, but increases 
the resistance to corrosion very greatly. Very small | 
additions of calcium assist in making good castings, 
while cerium has been added up to 6 per cent. 

Beryllium, a light metal closely allied to magnesium, 
with a specific gravity of only 1-85, is, like magnesium, 
hexagonal in structure, and might perhaps have been 
expected to form a useful series of very light alloys 
with it. In actual fact, it is not possible to make an | 
alloy of the two metals, at least under ordinary condi- 
tions of fusion under atmospheric pressure. This is 
partly because the melting point of beryllium, 1,278 
deg. C., is above the boiling point of magnesium, but 
such a discrepancy does not prevent the alloying of 
copper and zine, and a more complete explanation is 
provided by the difference in size of the atoms of the 
two metals, which is too great to allow of their close 
packing on a lattice. 

It is remarkable, however, that a very small addition 
of beryllium, 0-005 per cent. to 0-01 per cent., to 
magnesium or its alloys gives a marked degree of 
protection against oxidation of the molten metal in 
the crucible and during casting. This is most likely 
because it forms a thin but impermeable pellicle of 
oxide on the surface, although direct evidence of this 
has not apparently been published. On the other 
hand, the same small addition, which does not make 
itself evident in the analysis of the cast metal or alloy, 
coarsens the grain of the ingot or casting and is thus 
harmful, and for this there is no obvious explanation. 
It is perhaps possible to neutralise the effect by a 
small addition of some other element. The effects of 
minute quantities of foreign elements on the grain 
size of metals and alloys are remarkable, and offer a 
fertile field for investigation. 

Any discussion of individual alloys would be outside 
the scope of this paper. The alloys were first developed 
by the Chemische Fabrik Griesheim Elektron, later 
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|choice of fluxes. To protect the magnesium during 
casting it is dusted with sulphur, or a stream of sulphur 
dioxide is directed on to its surface. This suffices when | 


the metal is cast in a metal mould, but a special 
difficulty presents itself when casting in green sand. 
action with the moisture in the sand produces 


hydrogen, and the casting has a porous and very | 


unsatisfactory surface. This is prevented by mixing 
some protective material, which may be sulphur, a 
mixture of sulphur with boric acid, or ammonium 
fluoride, with the sand. Other substances have been 
used, but these are the most effective. 

Molten magnesium does not act on steel, so that 
steel crucibles are suitable for melting, but as ordinary 
steel is attacked by the fluxes, it is preferable to use 
either a large resistant cast-iron or a heat-resisting 
steel vessel. After the contents of the crucible have 


| been melted, the metal is transferred to a smaller 


crucible and raised to a higher temperature than that 
required for casting, and then allowed to cool. This 
superheating, to 850 deg. or even 950 deg. C., has the 
effect of refining the grain. The surface is kept covered 
by the flux while cooling, and the use of a pyrometer 
is essential. The actual casting temperature is mostly 
between 750 deg. and 780 deg. C., varying with the 
thickness of the wall. An atmosphere of sulphur 
dioxide is maintained around the stream during 
pouring. Subsequent annealing is usually necessary. 

The magnesium alloys lend themselves well to die- 
casting. Gravity die-casting, namely, pouring into 
a heated mould of iron or steel instead of one of sand, 
is used for a great variety of products, but perhaps the 
most striking objects are those made by pressure 
die-casting, the liquid metal being forced into a mould 
of complex pattern, either by means of a ram or by 
compressed air. The moulds are of tool steel, and have 
a long life. Such light and thin objects as typewriter 
frames, the chassis of wireless sets, and the bodies of 
binoculars, are successfully cast to finished dimensions 
by this method. On the other hand, sand castings of 
large size are now made successfully, and the largest 
component so far made of a sand-cast magnesium alloy 
is the Halifax undercarriage. 

Castings which have to withstand high stresses in 
service are subjected to heat treatment. This consists 
in heating for as much as 24 hours at 410 deg. C., 
which brings much of the material present as a second 
phase into solid solution. The heating must be carried 
out, to avoid burning, either in an inert atmosphere 
or in a salt bath, which is usually a mixture of sodium 
and potassium dichromates, melting at 266 deg. C., 
after which the castings are cooled in air. A small 
addition of calcium (0-1 per cent. to 0-2 per cent.) 
to the alloy lessens the risk of burning. Solution heat 
treatment followed by ageing at a lower temperature 
is applied to some of the alloys which are capable of 
age-hardening, the process being quite similar to the 
well known treatment of light aluminium alloys. Both 
cast and wrought alloys are increased in strength in 
this way. 

(To be continued.) 





EXAMINATIONS IN MUNICIPAL ENGINEERING.—The 
Institution of Municipal and County Engineers have 
announced that, as a result of theirexaminations for 1942, 
the Council has awarded the Testamur Gold Medal, for 
the final examination, to Mr. William Oliver Davies, 
now an officer in the Royal Engineers. The David 
Edwards Silver Medal has been awarded, for the ocean 


who is on the staff of Southampton Corporation. 





NOTES FROM NORTH AMERICA. 


DespIreE restrictions on materials, equipment, and 
labour during 1942, highway construction in the 
United States reached a total value of 530,504,000 dols., 
which is 11 per cent. below the figure for 1941, but 
4 per cent. higher than the average for the preceding 
17 years. Delays in receiving funds, shortages of 
material, and, in some sections, shortage of man-power 
also, caused difficulties to highway engineers. Other 
factors contributing to the decline by comparison with 
1941 were the reduced yield of the tax on motor spirit 
as a result of rationing, and the stoppage of schemes not 
regarded as essential to the war effort. Federal Gov- 
ernment work accounted for the expenditure of 
208,360,000 dols., or 39 per cent. of the total. Bridge 
construction, faced with similar difficulties due to 
shortage of materials, dropped to 50,158,000 dols., the 
lowest for many decades and 56 per cent. less than 
in the year before. In bridge-building, the Federal 
Government was responsible for 19 per cent. of the total 
amount expended. To meet the shortage of steel, un- 
reinforced concrete pavements were used extensively in 
highway construction, and timber and unreinforced 
concrete were employed for bridges. 

The United States Government reported in January 
that the production of guayule rubber had progressed 
to the point of being able to provide 600 tons this 
winter. This is the first natural rubber to be produced 
in the United States since that country entered the war. 
Guayule is a desert plant, indigenous to Mexico and 
parts of Texas, but it is now being cultivated in Cali- 
fornia and Arizona as well. The Department of 
Agriculture reported that it was expected to increase the 
output to 21,000 tons in 1944 and to 80,000 tons in the 
| following year. The programme has been accelerated 
| by a change in the method of cultivation: instead of 
| harvesting the shrub at the end of four years, the 
| Department has found that it can increase the number 
of plants per acre and harvest them at the end of the 
second growing season in the field, with a yield of about 
800 Ib. of rubber to the acre. Guayule rubber is 
especially valuable in the reclamation of old rubber, 
only a small amount of guayule crude being required 
to “liven up” a large amount of used rubber. The 
Department states that about 300 million seedlings, 
grown in nurseries from seed collected last spring, are 
now being transplanted on 20,000 acres. Seedlings 
from beds sown last autumn will be used to plant about 
31,000 additional acres during this spring. 

The United States supply departments, in co-opera- 
tion with South American and Central American coun- 
tries, have developed a programme to increase fibre 
production in the Western Hemisphere by many 
thousands of tons. This programme, largely the result 
of recommendations made at the Rio de Janeiro Con- 
ference of American Foreign Ministers rather more than 
@ year ago, embraces the cultivation in Panama, Hon- 
duras, Guatemala and Costa Rica of 40,000 acres of 
abaca, the source of Manila hemp ; doubling the produc- 
tion of sisal in Haiti; contracts for the purchase of the 








| exportable surplus of Mexican sisal, henequen, and ixtle, 











of Cuban fibres, and of Peruvian flax, and an agreement 
for the expansion of flax-growing in Peru; and the 
initiation of experiments in growing malva fibre in 
Cuba, cabuya fibre in Ecuador, and roselle fibre in 
Central America. In support of this campaign, the 
United States Board of Economic Warfare has set up 
a department to assist producers to obtain essential 
processing machinery, export licences, and shipping 
space. In collaboration with the Co-ordinator of 
Inter-American Affairs, the Board has sent technicians 
to various countries to aid in the development of fibre 
industries and to survey the possibilities of further 
fibre-growing. Investigations have been made in Cuba, 
Haiti, Venezuela, Panama, Costa Rica, Fl Salvador, 
Guatemala and Mexico, and others are proceeding. As 
a result, fibre-growing has become one of the largest 
industrial undertakings of the Americas for many years, 
comparing in scale with the scheme for increasing 
rubber production, and is expected to be more firmly 
established in the future, especially as it offers to the 
tropical American countries a new source of dollar 


| exchange. 


Scrap metal from Central and South America is 
now being shipped to the United States in large quan- 
tities. The South American nations usually import 
some 1,500,000 tons of steel a year, and now those 
countries have become the greatest outside source of 


|scrap metal for the United States. The Board of 


Economic Warfare is contracting to purchase the 


| scrap as part of its world-wide effort to procure metal 


supplies, and has signed contracts with more than a 
score of countries through the agency of the com- 
mercial scrap firms. The oil companies are con- 
tributing large amounts of scrap metal, and the 
Central and South American Governments are co- 
operating by allowing the scrap to leave their respective 
countries when local requirements have been met. 


| mediate examination, to Mr. Nathan Leon Lichman,| Heavy items in the scrap-metal recovery campaign 


include dismantled railways and bridges, abandoned 
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mining and oil equipment, and wrecked ships, many of 
which have been sunk by enemy crews. In one case, 
» barge loaded with 2,000 tons of railroad scrap had 
been sunk in a Caribbean port; it has now been 
raised and the cargo recovered. This drive for scrap has 
materially aided the United States steel industry in its 


plan to produce during 1943 an output of the order | 


of 93 million tons of ingots, as it is estimated that this 


total will require about 15 million tons of purchased | 


scrap in addition to the 25 million tons of “ recircu- 
lated * scrap available in the mills. It may be noted 
that the production of steel plates in January of this 
year reached 1,135,413 net tons, as compared with 
only 754,522 tons in January, 1942, which gives some 
indication of the expansion that the industry has 
whieved. Continuous strip mills, turned over to plate 
production to meet the needs of the war programme, 
produced 565,893 net tons in January. The entire 
output is now being allocated to meet direct military 
needs, Lend-Lease, or other war requirements. Ship 
building claims a large percentage, but a considerable 
proportion is being used in the construction of plants 
for the production of synthetic rubber, high-octane 
petrol tor aviation purposes, aluminium, etc. 

Confident predictions of an immense output of 
merchant ships from United States shipyards during 
1943 are being made by officials who should be in a 
position to estimate the capacity of the industry fairly 
losely. President ‘target’ figure for 
this year was 16,000,000 deadweight tons, but Rear 
Admiral Howard L. Vickery, vice-chairman of the 
United States Maritime Commission, expects that this 
figure will be exceeded by at least 4,000,000 tons, 
provided that the necessary supplies of steel can be 
maintained. The output in January, however, was 
somewhat hampered by shortage of steel and delays in 


toosevelt’s 


the delivery of propelling machinery, as well as by| 


the severe weather conditions which are to be expected 
at this time of year in the Northern yards; _ but, 
even so, 106 vessels were delivered, making a total of 
more than a million tons deadweight. This compares 
with 121 ships in the previous month. Of the January 
total, 79 ships were of the 10,500-ton Liberty type, 
four were C-type cargo vessels, and five were large 
tankers. The Maritime Commission reported that the 
average time taken in constructing the Liberty ships, 
from the laying of the keel to delivery, was 56 days ; 
the December average was 55 days. 

With the last of ten new projects, announced in 
October, 1942, now coming into production, the chain 
of Canadian plants for the manufacture of chemicals 
and explosives constitutes one of the most important 
sections of war industry in the Dominion. It is stated 


that Canada now has 38 chemical, explosives, and | 


filling plants, 15 of which are of large size. Of these 15, 
three are producing explosives, three are filling shells, 
one produces fuses, and the remainder are chemical 
plants of various kinds. Practically all the units in 
the organisation are Government undertakinys, built 
at the national expense and operated by a Crown 
ompany, Allied War Supplies, Limited. They repre- 
sent a capital outlay of more than 125 million dollars. 
The products range from small-arms ammunition to 
large bombs and depth charges, and a considerable 
part of the output is now being used te supply the 
United States forces. By comparison with the position 
in the war of 1914-18, Canadian dependence upon 
imports for explosives has been materially reduced ; 
for example, nitrogen-fixation plants have taken the 
place of the nitrate then imported in large quantities, 


sulphur is being produced within the Dominion, 
glycerine from Canadian soap factories, and toluol 
from coking plants. Mr. C. D. Howe, the Canadian 


Minister for Munitions and Supply, is reported to have 
said recently that less than 10 per cent. of the new 
Canadian war factories would be unsuitable for con- 
version to peace-time production, and it is considered that 
the facilities now available for the manufacture of chemi- 
cals and explosives should provide a valuable addition 
to the permanent industrial equipment of the country. 





The 
1943, 


COMMERCE WITH FRENCH AFRICAN COLONIES. 
lsoard of Trade have issued two Orders (3.R. & O. 
Nos. 359 and 360, price 1d. each), authorising the 
sumption of trade with French Somaliland, Réunion and 
the Dependencies of Madagascar. \ similar Order has 
already been issued permitting trade with the mainland 
of Madagascar. 


Fuel Efficiency 
Power, under 


Fvce..-The 
of the Ministry of Fuel and 
the chairmanship of Dr. E. Grumell, has already 
covered a field the industrial of fuel, but 
in order to reduce, as far as possible, the consumption 
of imported oil, a special sub-committee has now been 
the chairmanship of Dr. A. E. Dunstan. 
This sub-committee will consider means whereby this 
end may be achieved. A bulletin on the efficient utilisa- 

m of liquid fuel is now being prepared and will shortly 
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Fie. 2. Durtex Pump 


THE **STEP-VALVE ’’ CHEMICAL 
AND PROPORTIONING PUMP. 


THE pumps shown in Figs. | to 4, on this and the 
opposite pages, are designed for the special conditions 
involved in the handling of chemicals, etc., and for the 
continuous delivery of liquid in exact quantities, such 
as are required for the dosage of boiler feed water. The 
capacity range of the series of pumps is from | gallon 


| per hour to 2,000 gallons per hour, the American gallon, 


which is only about 0-83 of the English gallon, being 
referred to. The pumps are manufactured by Messrs. 
Milton Roy Pumps, 1,300E, Mermaid-avenue, Chestnut 
Hill, Philadelphia, Pennsylvania, U.S.A., and one of 
their characteristic features has resulted in their being 
commonly known as the * Step-valve"’ pumps. The 


appositeness of this term will be recognised from Fig. 1, | 


in which it is evident that the suction and delivery 
valves, there being two of each, are all arranged one 
above the other. In the other illustrations this arrange- 
ment is somewhat masked by the shape of the pump 
body, but it obtains in all patterns of the pump. The 
pump illustrated in Fig. 2 is not, as might be supposed, 
arranged for demonstration purposes, but its body is 
constructed of a transparent plastic material to meet 
certain conditions. 


It will be noted that all the four pumps illustrated are | 


driven by electric motors with worm reducing gear 
and that the method ot transmission to the pump, 
which is of the reciprocating plunger type, differs in 
“ach case as regards the attachment of the connecting 
rod to the driving crank. Secondly, the pumps shown 
in Fig. 1] and Fig. 4 are of the simplex type, but those 
illustrated in Fig. 2 and Fig. 3 are duplex pumps. The 
two pumps shown are arranged side by side, one on each 
side of the driving motor, while in Fig. 3 they are 
arranged in line, or opposed. From Figs. 1 to 3, it will 
be seen that the pump body is attached to a casting 





WITH TRANSPARENT Bopy. 


consisting of two cylindrical portions separated by a 
gap, this arrangement being perhaps most clearly seen 
in Fig. 2. In this figure the right-hand portion of th: 
casting houses a cylindrical crosshead to which the con 
necting rod and plunger are attached. The left-hand 
portion is not the pump body, but houses a deep gland 
in which the plunger reciprocates. The actual pump 
chamber is situated in the valve body. The trans 
parent pump body is held against the casting by long 
bolts outside the body, but the cover bolts pass through 
it. In all four pumps the suction connection is at the 


| bottom of the body on the centre line and the delivery 


connection is at the side near the top. 

Ball valves are employed in all cases. Each 
accessible through covers which may be either screwed 
plugs as in Fig. 1; a single plate as in Figs. 2 and 3. 
or separate bolted plates, as in Fig. 4. No disconne« 
tion of any piping is needed for access. The employ 
ment of ball valves instead of those of the poppet 
type avoids air pockets under the valves and th 
valve chambers and passages are formed so as to avoid 
air being entrapped. The chamber of the second of the 
two suction valves, of course, communicates with the 
plunger chamber, at a point above the valve, the 
passage below the first delivery valve also leading 
from this chamber. The valves are provided with 
renewable seats. The reason for using two valves in 
series on both the suction and delivery sides is not only 
to provide additional safeguards against leakage, but 
also to prevent the passage of large particles. Should 
these hold the first valve open the second valve is not 
interfered with and continues to function, though the 
next stroke may carry the temporarily-arrested parti 
cles into the chamber between the two valves. Should 
the particles be numerous, this chamber will need 
periodical cleaning, but, in practice, this rarely 
necessary. 

The material of which the 


1s 


ball valves are made vai 
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Fie. 3. Opposep 
with the liquid being handled 
Fig. 2, for example, the balls are of glass ground to 
shape, this material, along with the transparent * Plexi- 
ylas ** body, being desirable for pumps handling weak 
wids, alum solutions and hypochlorites for the chlorina- 
tion of small water supplies, ete. The transparent body 
is also used when it is necessary to make frequent 
hservation of the colour or freedom from impurities of 
the liquid, as in some food processing plants. Norm- 
ally the ball valves are free, but in some cases they must 
be spring-loaded. An example is seen in Fig. 3, in 
which the cover is provided with domes holding springs 
for the two delivery valves. This pump is of particular 
interest, as it has proved effective in handling in pre- 
cisely-controlled volume a liquid previously considered 
not capable of being pumped, namely, the synthetic 
rubber latex known as butadiene-styrene. Incident- 
ally, the shape of the valve chambers and passages 
differs from normal practice when viscous liquids such 
*s Varnishes, paints, and chemical sludges have to be 
pumped. The pump illustrated in Fig. 4 shows the 
construction adopted for high-pressure work, the valve 
body in this case being machined from a solid forging. 
The smaller pumps, having plungers ranging from ¥ in. 
2 in. in diameter, have been made for pressures up 
to 20,000 Ib. per square inch, pressures of this order 
being used in hydrostatic testing, high-pressure cata- 
lysis, etc. The high-pressure pumps are also used fort 
handling boiler water treating solutions, which can be 
delivered directly into the circulating system at high 
pressures and temperatures. ; 

It will be understood that since, in most cases, the 
volume delivered is small, the pumps run at a relatively 
slow speed and the horse power required is small. The 
smallest pump, for instance, when of the simplex 
type, delivers 1 gallon per hour, has a plunger 4 in. 
in diameter, and a maximum stroke of 3 in. It makes 
24 strokes per minute and has a motor of } h.p. This 
pump is manufactured for pressures up to 750 Ib. per 
square inch only. At the other end of the range is 
a simplex pump which delivers a maximum of 1,000 
gallons per hour, the limiting pressure being 100 Ib. 
per square inch. The plunger is 34 in. in diameter by 
6 in. maximum stroke and makes 77 strokes per 
minute, the driving motor being 7} h.p. The capacities 
of the duplex pumps are double the above figures. 
It will be noticed that, in speaking of the stroke, the 
term “maximum ” has been used, the reason for this 
being that the stroke is variable between zero and the 
maximum ; this is an indispensable characteristic when 
proportioning service is required. 

‘Lhe pump shown in Fig. 1 employs a crank of fixed 
radius, which, through a connecting rod, drives a lever 
system, and this, in turn, reciprocates the plunger. 
It is claimed that with this micro-adjustment, as it is 
called, the pump can be re-set to reproduce a previously- 
employed rate of delivery to within one five-hundredth 
of a stroke length. Changes can be made while the 
pump is running by means of the handwheel shown, 
the dial indicating the change made. Manipulation of 
the handwheel alters the relative lengths of the arms 
of the lever system. The stroke-varying method seen 


In the pump shown in 


to 





DupLex Pump. 


Fic. 4. 


in Fig. 2 consists in adjusting the crank pin in a dia- 
metral slot in the crank disc so that the pin can be set 
to rotate at any desired radius up to the maximum.-: 
Setting is done by slacking back the nut on the crank- 
pin and moving the pin by hand into any desired 
position in the slot. The method employed in the pump 
shown in Fig. 4 is also an old one, the radius of the 
crankpin path being altered as required by turning a 
screw which traverses the crankpin block along a slot 
in the crank web. One or other ot these two methods | 
is used when very great accuracy of delivery is not 
required and when the pump may be stopped to make 
the change. The drive employed in the opposed duplex | 
pump illustrated in Fig. 3 is masked by the pump body. 
The connecting rod, however, oscillates the shaft seen 
towards the right and a lever on this shaft reciprocates 
the double plunger. 

The materials of construction for the valve 
and other parts in contact with the liquid pumped 
are cast iron, cast steel, forged steel, copper, acid bronze, 
Monel metal, stainless steel, Hastelloy and plastics. 
These are employed in such combinations as offer the | 
maximum resistance to the corrosive effects of the liquid | 
being pumped. It will be evident that the valve bodies 
may be either cast or machined from the solid, and in | 
some cases they have to be steam-jacketed to reduce | 
the viscosity of the liquid, or, in others, to be water- | 
jacketed for reducing its temperature. For outdoor | 
service the driving motors and reduction are 
made weatherproof, and, if so required, can be made | 
explosion proof. In any case, the gears run in an oil 
bath. The plunger packing varies with the liquid 
pumped and the pressure; usually the packing is held 
in lantern rings to facilitate renewal. Lubrication is 
effected by hand through standard fittings. As shown 
in all the illustrations, the pump and drive is mounted 
on a common base so that, with the exception of the 
suction and delivery pipes and the electric cables, the 
installation is self-contained. In the smaller sizes, the 
base of cast iron, well-ribbed underneath: the 
larger pumps are on bases of welded sheet steel. There 
are arrangements of pumps other than those _illus- 
trated ; for example, a special pump has two opposed- 


bodies 


gears 


is 








plunger units, with the driving motor between. All | 
the pumps, however, are of the * step-valve ” design. 
INTERNAL LIGHTING OF PUBLIC-SERVICE ROAD | 


VEHICLES.—Omunibuses and tramway and trolley vehicles 
operating mainly in areas in which the higher standard 
of lighting is permitted, may now be allowed, subject 
to security considerations, to retain the improved lighting | 
when crossing into a prohibited zone. The Ministry of 
War Transport state that arrangements for dealing with 
applications have been completed and operators of | 
public-service vehicles who wish to obtain the con- 
cession should apply to the Chief Constable for those | 
areas within the prohibited zone in which it is desired 
to use the higher standard of lighting. In considering | 
applications, the Chief Constable will consult the Regional | 
Transport Commissioner in any case in which he considers 
it necessary to do so. 


Hicu-PressurE SIMPLEX Pump. 


NOTES ON NEW BOOKS. 


Steam for Process and Industrial Heating. By ALEx- 
anpeER H. Hayes, F.C.S. Second edition. London : 
The Forum Publishing Company. [Price 8s. 6d.] 

Tuts is the second edition of an eminently practical 

little handbook written for those who use steam for 

industrial processes and who take an interest in the 
design and efficiency of their installations. It differs 
from the first edition mainly by the inclusion of a short 
section dealing with heating by the forced circulation 
of water at high pressure and temperature, with brief 
descriptions of certain boilers suitable for the purpose. 
Otherwise, boiler practice falls outside the scope of the 
book; such steam as is required is supposed to be 
already available, neither is there any discussion of the 
employment of pass-out turbines, which now play se 
important a part in factories where both power and 
prowess steam are necessary. With these limitations, 


| the book contains just the kind and quantity of infor- 


mation likely to be most useful to engineers concerned 
with the operation and maintenance of heating systems. 
Principles are explained in clear and simple language, 
and their application is illustrated by calculations within 
the power of anyone with a knowledge of ordinary 
arithmetic. Such topics as the flow of steam through 
pipes, heat transmission, insulation, the calculation of 
heating surface, etc., all receive treatment adequate 
for most practical needs, while de-superheating, steam - 
trap practice, multiple-effect evaporation and thermal 
storage likewise receive attention. As regards the 
latter subject, it is only fair to British engineers to 
point out that thermal storage by means of heated 
feedwater at boiler pressure was introduced by the 
late Druitt Halpin about 50 years ago and was employed 
on a large scale long before the same system was 
exploited by any Continental firm. This, however, is 
a comparatively trivial matter which in no way 
detracts from the real usefulness of the book, which 
might be placed with advantage in the hands of any 
man responsible for the practical operation of an 
industrial heating system, especially at the present 
time, when economy in fuel consumption has become 
so important. 


Workshop Practice in the Light Repair Shop. By A. F. 
Witsy. London: Edward Arnold and Company. 
[Price ls. 6d.] 

Ir is an unfortunate fact that many booklets on techni- 

cal subjects, purporting to instruct the beginner, be he 

student or apprentice, in the rudiments of workshop 
mechanics, fail in their object by being too ambitious 
in scope and either becoming very involved in their 
explanations or being insufficiently specific in their 
definitions. Mr. Wilby’s little book avoids these faults, 
and while it covers a wide range in the field chosen by 
its author, it is strictly limited to the practical points 
required by a beginner who is starting work as a 


| mechanic or fitter in the type of small repair shop which 


is so widespread in this country. The descriptions are 
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brief, but they are adequate, and the illustrations have 
not been spoiled by over-elaboration. Many tools, and 
the materials on which they are used, are dealt with in 
addition to a number of workshop processes, while a 








BRITISH STANDARD 
SPECIFICATIONS. 


short but useful appendix gives plain instruction in the | have been issued by the British Standards Institution. 


use of the micrometer and the vernier caliper. 
useful tables are included. The book can be recom- 
mended as being most suitable for the average entrant 
to a Government training centre or the engineering 
apprentice, as well as to the students in technical 
colleges, amateur mechanics, and trainees in Service 
training centres for whom it was written, especially in 
cases where the reader has no previous experience. 
Future editions would be improved by the inclusion of 
an illustration of the Morse taper sleeve for drills, 
centres, etc., as it is a common and frequently misused 
object in all engineering workshops. Stainless steel is 
no longer a rarity, but the successful working of it in 
some of its forms is likely to puzzle a beginner consider- 
ably, so that a section on this material, its characteris- 
tics, and the methods of machining it, would be an 
added attraction to this useful booklet. 





INSTITUTION ELECTIONS. 


INSTITUTE OF TRANSPORT. 


Member.—J. Atherton, Eastbourne; L. H. Balls, 
Darlington ; C. S. Blake, London; T. A. S. Fortune, 
Leith; J. B. Hastie, Divisional Road Haulage Officer, 
Seotland; A. J. Im Obersteg, London; C. S. McLeod, 
Glasgow; J. H. Mills, Northampton; the Hon. F. C. 
Sturrock, Minister of Railways and Harbours, South 
Africa ; E. L. Taylor, Beeston. 

Associate Member.—S. T. Brown, Wolverhampton ; 
J. B. Burnell, London; G. A. H. Cardwell; 
Houghton; H. S. Knott, Belfast; J. 
Leith ; A. S. Woodgate, Chesterfield. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

Graduate to Associate Member.—Richard Masters 
Balean, Market Rasen; Harry Bell, Abadan, [ran ; 
John Bell, South Shields ; John Bradshaw, Manchester ; 
Arthur Gerald Brassington, Daventry ; Ralph Crichton 
Brooke, London, S.W.15; Edward J. Butler, B.Sce.(Eng.), 
Upminster; John Clemett, B.Sc. (Eng.), Washington, 
U.S.A. ; George Elder Collier, Edinburgh ; Ewart John 
French, Clarkston, Renfrewshire; John Francis 
Goodger, Glasgow; Archibald Herriot, Glasgow ;| 
Brian Ryder M. Homersham, Harrow ; Charles Peter 
Hope, B.Sc. (Eng.), Cobham, Surrey ; Arthur Stephen 
Husbands, B.Sc. (Eng.), Manchester; James Trevor 
Jones, B.Sc., Ashton-under-Lyne; Edward Laredo, 
M.Eng., London, W.2; David Graham Lindsay, 
Bristol ; Richard Harris Lovegrove, Sydney, Australia ; 
Philip Kilgour Mackintosh, Charlwood, Surrey 3 | 
Maung Hla Maung, Burma; Terence William Mendis, 
Colombo, Ceylon; Perey Norman Parker, Sheerness ; 
Charles Eric Parkinson, B.Eng., Sheffield; Vidwan 
Kasthuri Parthasarathy, Malaya; Somers Leslie 
Payne, B.Sc., Worthing ; Arthur Perry, Wymondham, 
Norfolk ; Captain Cecil Charles Pickett, Royal Signals, 
East Africa; Charles Trevor Pugh, B.E., Auckland, 
N.Z.; Captain Leslie Joseph Ritson, R.A.O.C., Wey- 
bridge; John Thomas Rollo, Burwood, N.S.W., 
Australia; Walter Seddon, Manchester; Jack Sole, 
B.Se. (Eng.), Northrand, S. Africa; John Oliver 
Thompson, B.Se., Glasgow; Thomas Stanley V. 
Tillekeratne, Colombo, Ceylon ; Desmond John Tynan- 
Byrd, London, W.2; Bernard André Vuille, Watford ; 
William Abram Webster, Bedford; Sydney Douglas 
Whiddett, Newport, Mon.; Lieut. Arthur Edward F. 
Wickham, R.A.O.C., Harrogate; Samuel Robert 
Wood, Sydney, Australia. 








BRUSH 
engineering scholarships of an annual value of 751., and | 
tenable for four years, the first year of which is spent | 
in the Loughborough Works of The Brush Electrical 
Engineering Company, Limited, are available for award. 
Particulars of these have been given in our columns on | 
several occasions, but it may be stated that in addition 
to the university work leading to a degree, the scholarship 
course provides training in the various departments of the 
Company engaged in the production of steam turbines 
and turbo-alternator sets, electrical machines and switch- 
gear, internal-combustion engines, and coachwork for 
omnibus, tramway, rail and other vehicles. The Com- | 
pany’s policy in connection with the scholarships 
provide specialised training to fit candidates 


is 


to for | 


positions as operating engineers for power-supply com-| Pictorial Guide to Engineering Workshop Practice. 


panies, road transport undertakings, steelworks, and other | 
branches of the industry. Each holder of a scholarship 
undergoes training courses in two or more of the firm’s 
main departments. 

given in the Brush Company's publication Engin- | 
eering as a Coreer. Applications for scholarships should | 
reach the Company before May 31. 


is 


H. H. | 
B. Morton, | 


Some | 


Copies are obtainable from the Publications Depart- | 
ment of the Institution, 28, Victoria-street, London, | 
S.W.1, at the price quoted at the end of each paragraph. | 


War-Time Finish of Machinery and Plant.—On the | 


instructions of the Ministry of Production, the British 
Standards Institution has issued war-emergency recom- 
mendations for the finish of machinery and plant. The | 
object of these recommendations (B.S. No. 1114-1943) | 
is to eliminate unnecessary refinements and requirements 
as to finish in order to save man-hours and material 
and so facilitate production. The new specification 
states that a machine must satisfy four primary condi- 
tions, namely, satisfactory performance, reliability, 
reasonable life, and safety of the attendants. It then 
stipulates that wherever the finish of the machine does 
not affect the primary conditions but serves only for 
a decorative purpose or is a matter of individual taste, 
it should be reduced, during the war, in all cases in 
which labour and material can be saved. It has not 
been found possible to draw up detailed rules for the 
war-time finish of components of the innumerable 
classes of machinery now under construction, but guid- 
ing principles are given to serve as a general lead, 
together with examples of modifications to the finish of 
machinery to meet war-time conditions. [Price ls., 
postage included. ] 








Protection of Structures Against Lightning.—Very 
little authoritative guidance on the subject of lightning | 
protection for buildings is generally available and special 
interest therefore attaches to the “ Code of Practice of 
Protection of Structures against Lightning’ which | 
has just been issued by the British Standards Institu- 
tion (B.S. No. CP 1-1943). The Code was drafted by 
a committee set up at the request of the Society for the 
Protection of Ancient Buildings, but the representative 
nature of the committee is such as to indicate that | 
all types of structure, including explosives factories | 
and other buildings with dangerous contents, have been | 
provided for. The Code is written in concise language 
and is followed by an appendix containing useful | 
explanatory notes. The committee responsible for the | 





| Smithsonian Institution, Washington. 


ENGINEERING SCHOLARSHIPS.—A number of | Watch and Ward. 


| Basic Electricity and Magnetism. 


An outline of the courses available | United States National Bureau of Standards. 





new publication is entitled the Codes of Practice Com- | 
mittee for Civil Engineering, Public Works and Build- | 


| ing, and it has been constituted under the egis of the 


Ministry of Works. [Price 3s. 6d., postage included. ] 








BOOKS RECEIVED. 


| 
Publication No. | 
3656. Mathematics and the Sciences. By J. W. LASLEY, | 


Washington, D.C.: The Smithsonian Institu- | 


JUNR. 
tion. 
Forest Research Institute, 
Forest (Utilisation) Leaflet 


Dehra Dun, 
No. 24. 


India. Indian | 
Plywood Con- | 


tainers. By SULTAN MOHAMMAD. Dehra Dun, U.P.. 
India: The Utilisation Officer, Forest Research 
Institute. [Price 4 annas or 6d.) 


United States Geological Survey. Bulletin No. 916-D. | 
Transit Traverse in Missouri. Part 4. Northwestern 
Missouri, 1911-1937. By J. G. Sraack. Washington : | 
Superintendent of Documents. [Price 20 cents.] | 

Workshop Technology. Part I. An Introductory Course. | 
By Dr. W. A. J. Coapman. London: Edward Arnold | 
and Company. [Price 8s. 6d. net.) | 

The Institution of Heating and Ventilating Engineers. | 
Tables of Hygrometric Data for Air Conditioning Calcu- 

lations. As Embodied in the Guide to Current Practice | 

Issued to Ita Members. 1942 edition. London: Offices | 

of the Institution, 21, Tothill-street, Westminster, | 

S.W.1. [Price 2s. 9d. net.) 

A Plea for Rational Planning. By | 

Jean H. Tresron. The Empire Press, Norwich: | 

Jarrold and Sons, Limited. [Price 1s.] 


Ministry of Labour and National Service. Factory Depart- 


ment. Safety of Machine Tools. No. 1. Fencing of 
Drilling Machine Spindles. London: H.M. Sta- 
tionery Office. [Price 2d. net.) 
Department of Scientific and Industrial Research. Index 


to the Literature of Food Investigation. Volume 14. | 
No. 1. June, 1942. Compiled by AGNES E. GLENNIE. 
London: H.M. Stationery Office. [Price 4s. 6d. net.] 

Specially Prepared for 

With Worked Examples and 

Frip. London: Sir Isaac 
[Price 1s. 6d. net.) 


the Services and the A.T.C. 

Test Questions. By W. C. 
Pitman and Sons, Limited. 
By 
H. Grisprook and C. Puriirpson. London: George 
Routledge and Sons, Limited, 68/74, Carter-lane, E.C.4. 
{Price 5s. net.] 

Circular | 
No. C429. Photoelectric Tristimulus Colorimetry with 
Three Filters. By R. HUNTER. Washington : 

Superintendent of Documents. [Price 10 cents.] 
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PERSONAL. 


Tue Minister of Aircraft Production has announ 


Tue following specifications of engineering interest | 
| 


that Sim FREDERICK HEATON remains chairman 
Messrs. Short Brothers (Rochester and Bedford), Limit: 
and that LORD ASHFIELD, Mr. W. W. BRAMHAM, 
NIGEL L. CAMPBELL, Mr. P. G. STONE CLARK and M 
A. J. Romer have been appointed directors. Mr. Sto 
Clark, Mr. Bramham and Mr. Romer will be full-t 
officials of the company. Mr. H. O. SHORT remains |i/ 
president of the firm. 

Mr. C. J. BROCKBANK, Controller of Abrasives in t| 
Ministry of Supply, has now undertaken the contro! « 
graphite. 

COLONEL J. A. Sanger, C.B., V.D., D.L., M.Inst.c.} 
who has been connected with the Mid-Cheshire Electricity 
Supply Company, Limited, for over forty years and serve. 
as chairman from 1903 until 1942, is retiring from th 
board for reasons of health. 

Messrs. WALMSLEYS (BURY), LIMITED, papermake: 
engineers, Bury, have taken a controlling interest 
MeEssRS. ASHWORTH AND PARKER, LIMITED, Riversid 
Works, Bury. Mr. F. 0. L. Cnorutron, M.I.Mech.k 
and Mr. W. 8. PARKER have retired from the board «of 
Ashworth and Parker and have been succeeded by M: 
JouN WOLSTENHOLME as chairman, and by MR. R. } 
Trmpany. Mr. E. 8S. HARDMAN, chief engineer, anid 
Mr. H. SHELDON, commercial manager and secretary 
who have been with Ashworth and Parker for man, 
years, retain their seats on the board and will be respor 
sible for the management of the firm, which will continue 
as a separate concern. 

PROFESSOR FREDERICK WEBSTER, M.C., M.Eng.., 
M.Inst.C.E., Deputy Chief Engineer, Ministry of Hom« 
Security, has been elected an honorary member of the 
Engineering Institute of Canada. 

Mr. E. R. L. Frrzpayne, B.Sc., M.1.E.E., M.Inst.1 
is to be chairman of the Scottish Centre of the Institution 
Engineers for the forthcoming 


seasior 
(1943-1944). 

Mr. F. A. GREENE, M.I.Mech.E.,M.1.E.E.,M.1.Chem.F 
has been elected President of the Institution of Chemica! 
Engineers in succession to Mr. C. 8S. GARLAND, A.R.C.S 
B.Se., F.1.C., M.1.Chem.E. Mr. H. W. CREMER, M.S« 
F.LC., M.I.Chem.E., Mr. Greene as honorary, 
treasurer of the Institution. 

Dr. J. G. Kine, A.R.TC., 
the Fuel Research Station, has been appointed Directo: 


succeeds 


F.L.C., Superintendent of 


of the Gas Research Board. Dr. F. J. DENT is to ix 
Joint Assistant Director. The secretary of the Boaru 
is Dr. W. T. K. BRAUNHOLTZ, M.A., F.1.C 

Mr. A. A. A. CHALMERS, who has been Principal Sur- 


| veyor on the Chief Engineer Surveyor’s staff of Lloyd's 


Register of Shipping since 1932, has retired after com 
pleting 37 years’ service with the Society. Mr. G. © 
Common, Senior Engineer Surveyor at Glasgow sinc 
August, 1938, has retired tor health reasons and has been 
succeeded in that office by Mr. L. C. Davis, one of the 
Society's surveyors stationed at Glasgow. 

Mr. H. M. BARTON has been appointed authorised con 
troller of General Aircraft, Limited, in succession to Mr 
K. A. LAYTON-BENNETT, who has retired for reasons of 
health. 

Mr. E. A. Mercer, of Imperial Chemical Industrie- 
Limited, has been elected President of the Engineers’ 
Club, Manchester, in succession to Mr. A. B. MALLINSON 
M.1I.Mech.E., M.I.E.E., who has occupied the office for 
two years. Mr. E. Royie has been re-elected honorary 
treasurer and Mr. A. G. Livesay, honorary secretary, for 
the coming year. 

Mr. D. W. Low, B.Se., A.R.T.C., has been elected 
chairman, and Mr. R. B. MITCHELL, honorary secretary 
of the Scottish Centre of the Institution of Electrical 
Engineers for the session 1943-44. They will assume 
office on September 30, 1943. 

Mr. G. Parsior, B.A., has been appointed secretary 


| of the Institute of Welding. 





INDIAN STEEL RE-ROLLING MILLIS AssocIaATION.—The 
Government of India have decided to request all steel 
re-rolling mill firms in that country which commenced 
operations before September 1, 1941, to become members 
of a new trade association, the Steel Re-Rolling Mills 
Association. 

MoToR-VEHICLE Licguts.—The Ministry of War Trans- 
port state that many drivers and operators of motor 
vehicles are still not making full use of the lights per- 


mitted under the revised regulations. As a result 


| drivers are exposed to needless strain and the purpose 


of the concession, which is to promote road safety and 
facilitate transport operations in the blackout, has not 
yet been fully achieved. Users of motor vehicles are 


|asked, in particular, to use two headlamps wherever 


possible, to see that their masks are properly adjusted 
so as to avoid dazzle and reduce visibility from the air, 
to make sure that masks and lights are clean, and te 
use the larger rear light now allowed. 
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NOTES FROM THE NORTH. 


GLAasGow, Wednesday. 

Scottish Steel Trade.—The heavy demand for steel pro- 
ducts has been met satisfactorily in the past week by 

ceelmakers in the West of Scotland. Plates and sections 
ive required in very large quantities for the shipbuilding 

justry and the steel industry has been able to meet this 

:tisfactorily. In addition to mild-steel plates, there is 

heavy demand for armour plates. Billets, blooms and 

wet bars are being produced in satisfactory quantities, 
that the re-rolling mills are not hampered by shortage 
supplies. Moreover, American semies are helping 
to inerease stocks. In the production of certain small 
sngles, shell-discard steel is being utilised. There are 
wood supplies of light steel scrap and there is an excess 
of some inferior qualities. Prices remain unchanged and 
ire as follows :—Boiler plates, 171. 12s. 6d. per ton; 
ship plates, 161. 38. per ton; sections, 151. 8s. per ton; 
medium plates, 4 in. and thicker, rolled in sheet mills, 
211. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Valleable-Iron Trade.—In this trade the supply of raw 
materials is adequate and work is proceeding steadily. 
The current quotations are as follows :—Crown bars, 
151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel 
bars, 171. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Steelmaking is naturally 
absorbing the greater part of the pig-iron production ; 
basic and special iron is being put directly into use. 
Foundry grades are also in steady demand. The follow- 
ing are the current market quotations :—Hematite, 
6l. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks ; foundry iron, No. 1, 61. 5s. 6d. 
per ton; and No. 3, 61. 38. per ton, both on trucks at 
makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Complaints by steel and engineering 
firms regarding the large amount of time and labour 
involved in filling up a multiplicity of official forms, at 
a time when office staffs are heavily taxed, are supported 
hy the Sheffield Chamber of Commerce, whose annual 
report states that, during 1942, nearly 3,000 Statutory 
Rules and Orders affecting industry and trade were issued. 
Bearing on new and amended regulations, the 
Chamber itself, during the war years, has felt compelled 
to send over 1,000 foolscap sheets of information to 
each subscriber. Another important feature of the 
(hamber’s report refers to efforts to achieve the utmost 
fuel efficiency in this district. The report reveals that 
the amount of coal consumed annually by the firms so 
far visited is nearly 2,000,000 tons. There is no doubt, 
it is stated, that the work of the technical panel will 
raise the fuel efficiency of Sheffield and district firms to 
a higher average level, to the benefit not only of national 
fuel economy, but of the firms themselves. Costs in 
steel and engineering production generally are still 
ncreasing. An important development from the stand- 
point of the larger producers is the announcement of an 
increase of 0-4d. per therm (2d. per 1,000 cubic feet) in 
the price of gas supplied to factories for the June quarter, 
1943, and until further notice. The factories affected are 
those which took 150,000 cub. ft. or more during the 
year immediately preceding the June quarter. The 
position respecting both bulk steel and alloy steel pre- 
duction shows little change, except that the demand 
for the latter is even greater than has been the case for 
many months. There is a steady inflow of all kinds of 
steelmaking materials. Both at steel-using plants and 
distributing depots, greater care is being exercised in the 
segregation and grading of scrap—a development in 
which the Iron and Steel Control are taking special 
interest. Steelworks have been able to enlarge emergency 
reserves of basic iron; supplies of both furnace and 
foundry descriptions are adequate. Engineering firms 
are heavily booked for the production of castings for 
Service needs, and more finished steel is required by tank 
and locomotive builders. The lighter trades supplying 
engineering requisites are uniformly busy. 

South Yorkshire Coal Trade.—Distributors should be 
relieved rather than embarrassed by the announcement 
that larger supplies of coal are to be allowed to house- 
holders during April, May and June, since a position had 
been reached wherein a larger tonnage was coming 
forward than was required to meet commitments. There 
is also likely to be a heavier demand for coke and patent 
fuel for stocking purposes. Industrial fuel shows little 
change. Heavy deliveries inland of best hards, screened 
steams, and washed descriptions are being made, the 
export trade being very restricted. Smalls are being 
taken freely by electric power stations, and a steady 
business is being done in outcrop fuel. The coke market 
is a little easier, though the consumption of both hard 
and gas varieties is still at a high level. 


these 





| NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—It was announced last week 
that the National Arbitration Board had heard the claim 
for increased pay made by the South Wales Colliery 
Winding Enginemen and had decided against it. A few 
weeks ago, it will be remembered, the enginemen, after 
failing to secure a wage increase, had threatened to 
refrain from working on Sunday night shifts. Mr. 
William Jones, the Regional Controller, stepped in and 
the matter was referred to arbitration. Output difficul- 
ties severely impeded operations on the Welsh steam-coal 
market during the past week. There was a steady 
demand for the various classes from both home and 
foreign users, but supplies were not easy to secure for 
delivery over a considerable time ahead and the tone was 
firmly maintained. Current productions of the more 
favoured brands were barely sufficient to meet the needs 
of the priority customers. As a rule, order books for 
these kinds were well filled for the next few months and 
forward business was consequently held severely in check. 
Little coal was being released for export and, speaking 
generally, the only classes available were the low grades 
not wanted inland. The best large sorts continued firm, 
and were not easy to stem over the next few months. The 
sized classes were well sold forward and only sparingly 
available. Offers of bituminous smalls were extremely 
curtailed and the occasional lots that became available 
were quickly taken up. Best dry steam smalls were busy, 
but the inferiors were freely offering and were dull. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—-Although iron and steel producers 
have achieved a record make of one or two commodities, 
the aggregate output of the North-East Coast works has 
still to be supplemented, to some extent, by imports. 
The pressure for delivery is increasing in intensity but 
confidence is felt in the ability to meet the claims of the 
priority buyers. The works are concentrating exclusively 
on the production of categories of iron and steel required 
for war purposes. Fairly large contracts, uncompleted 
at the end of last month, demand early attention in the 
present delivery allocation quarter and the extensive 
new bookings have been carefully allotted so as to avoid 
exceeding the capacity of the various works. 

Cleveland Iron Trade.—Supplies of high-phosphorus 
iron continue to be ample for the increasing require- 
ments of the consumers, and satisfactory parcels of 
suitable brands are readily obtainable from other iron- 
producing districts. Merchants are in a position to 
provide adequate quantities of Midland brands at short 
notice. 

Basic Iron.—-While the output of basic iron keeps well 
abreast of the heavy requirements of the makers’ own 
consuming works the position does not yet justify the 
provision of parcels for the market. 

Hematite.—Stringency continues throughout the whole 
range of hematite, low and medium phosphorus descrip- 
tions of iron which are ali subject to careful allocation 
by the control of distribution authority. The limited 
make of these commodities renders it necessary to con- 
fine deliveries to small parcels for essential purposes only. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are sufficient for the current requirements 
of users, but makers of steel semies have some difficulty in 
meeting the demand, and to keep the mills fully employed, 
re-rollers are obliged to draw on their stocks. Manufactured 
iron producers have good orders for heavy descriptions of 
material. The total tonnage output of steel is passing 
promptly into use. Open-hearth furnaces are working 
at full capacity and the make of special and alloy steels 
bas been increased further. Ship, tank and boiler plates 
are needed in unprecedented quantities. Light and 
medium sections and sheets are extensively sold, and 
all available parcels of railway material, pit props and 
roofings are promptly taken up. 





CALENDAR.—Messrs. James Austin and Sons (Dews- 
bury), Limited, Thornhill Iron and Steel Works, Dews- 
bury, have issued a monthly tear-off wall calendar which 
extends from April, 1943, to March, 1945. Copies are 
obtainable on application to the firm and enclosing 6d., 
which charge is made in accordance with the Coptrol of 
Paper (No. 48) Order. 


Fvet LuNcHEON CLUB.—The next meeting of mem- 
bers of the Fuel Luncheon Club will take place at the 
Connaught Rooms, Great Queen-street, Kingsway, 
London, W.C.2, on Friday, April 16, at 12,40 for 1.10 p.m. 
The after-luncheon address, on “‘ Coal and Oil—a Survey 
of New Facts and Future Problems,” will be given 
| by Lieut.-Col. W. A. Bristow, M.I.E.E. The office of 
‘the Club is at 30, Bramham-gardens, London, 8.W.5. 











NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, April 10, 2.30 p.m., 
Griffin Hotel, Boar-lane, Leeds. “ Static Electricity,” by 
Mr. R. Oliver. North-Eastern Centre : Monday, April 12, 
6.15 p.m., Royal Station Hotel, Newcastle-upon-Tyne. 
Annual General Meeting and Conversazione. Transmis- 
sion Section: Wednesday, April 14, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘“‘ The High-Pres- 
sure Gas-Filled Cable,” by Messrs. CO. J. Beaver and E. L. 
Davey. Scottish Centre: Wednesday, April 14, 6 p.m., 
Heriot-Watt College, Edinburgh. Annual] General Meet- 
ing. “‘ Standardisation of Distribution in Densely Loaded 
Areas,” by Mr. J. W. Leach. South Midland Students’ 
Section: Thursday, April 15, 7 p.m., Association Hall, 
English Electric Company, Limited, Litchfield-road, 
Stafford. ‘‘ Construction of Overhead Lines in Rural 
England,” by Mr. W. E. Darby. Measurements Section : 
Friday, April 16, 3 p.m., Savoy-place, Victoria-embank- 
ment, W.0.2. “‘ The Control, Specialised Testing and 
Use of Some Modern Insulating Materials,’”” by Mr. A. R. 
Dunton. (To be preceded by luncheon at Connaught 
Rooms, Great Queen-street, W.C.2, at 12.30 p.m.) North- 
Western Centre : Saturday, April 17, 2.30 p.m., Engineers’ 
Club, Manchester. “ Air Blast Circuit Breakers,” by 
Mr. A. R. Blandford. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Saturday, April 10, 2.30 p.m., Engin- 
eers’ Club, Manchester. Discussion on “‘ Fuel Economy.” 
Midland Branch: Thursday, April 15, 5.30 p.m., James 
Watt Memorial Institute, Birmingham. Lecture : “ Some 
Aspects of Machine Design,’”’ by Mr. E. H. H. Hassler. 
Southern Branch: Saturday, April 17, 2 p.m., Polygon 
Hotel, Southampton. ‘‘ Marine Machinery Defects,” by 
Dr. S. F. Dorey. (To be preceded by a lunch at 1 p.m.) 
Yorkshire Branch: Saturday, April 17, 2.30 p.m., Tech- 
nical College, Huddersfield. ‘“‘ The Production of High- 
Speed Helical Gears, with Reference to the Elimination 
of Transmission Noises,”” by Mr. S. A. Couling. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
April 10, 2.30 p.m., 198, West-street, Sheffield. “ Steel 
Foundry Moulding Materials,”” by Dr. W. J. Rees. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
April 11, 2.30 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“* Principles and Organisation of Group Production,”’ by 
Mr. H. R. Carr. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sunday, April 11, 3 p.m., 12, Hobart- 
place, S.W.1. “* The Practical Application of Thermal 
Efficiency,” by Mr. L. Mantell. Institution: Tuesday, 
April 13, 6 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. Annual General Meeting. “‘ Re- 
pairs and the Repair Department,” by Mr. J. B. Osler. 
Luton Centre: Tuesday, April 13, 7 p.m., The George 
Hotel, Luton. “Does Racing Still Assist Normal 
Development,” by Mr. Joe Craig. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
District Section: Monday, April 12, 6.45 p.m., The 
Imperial Institute, South Kensington, 8S.W.7. Annual 
General Meeting. Film Display. 

ILLUMINATING ENGINEERING 
April 13, 5 p.m., 2, Savoy-hill, W.C.2. 
Photometers,’’ by Mr. J. S. Preston. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 13, 
5.30 p.m., The Minories, E.C.3. “* Fibrous Glass Elec- 
trical Insulation,” by Mr. A. M. Robertson. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, April 13, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘“‘ Two-Stage Drawing of Cylindrical 
Cups,” by Prof. H. W. Swift. 

RoyYAL SocreTry OF ARTS.—Wednesday, April 14, 1.45 
p.m., INSTITUTION OF ELECTRICAL ENGINEERS, Savoy- 
place, Victoria-embankment, W.C.2. Trueman Wood Lec- 
ture : “‘ Science in Soviet Russia,” by Mr. J. G. Crowther. 

Society oF CHEMICAL INDUSTRY.—Road and Building 
Materiale Group : Wednesday, April 14, 5 p.m., 1, Gros- 
venor-place, S.W.1. ‘“* Experience of the Behaviour of 
Building Materials in Fires,’’ by Mr. R. O. Bevan. 

INSTITUTION OF NAVAL ARCHITECTS.—Thursday, 
April 15, 2.30 p.m., Royal Society of Arts, John Adam- 
street, W.C.2. Annual General Meeting. For programme 
see page 248, ante. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, April 16, 6 p.m., Mining Insti- 
tute, Newcastle-upon-Tyne. ‘“‘ Hull Corrosion and Foul- 
ing,” by Dr. G. D. Bengough. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 16; 
6 p.m., 39, Victoria-street, S.W.1. ‘“‘ The Cold Rolling 
of Strip Sections for Aircraft,”” by Mr. N. 8. Aston. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
April 17, 2.30 p.m., St. Bride Institute, Bride-lane, Fleet- 
street, E.C.4. ‘‘ Economy in the Use of Steam.” 


Socrety.—Tuesday, 
“ Photoelectric 
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Parliamentary session (the 65th in the complete 
series) comes into this category. It deals with 
“Public Relations Branches of Service Depart- 
ments ”’ and contains, incidentally, some illuminat- 
ing sidelights on the different attitudes of those 
Departments to the question of whether or not the 
public should be taken into their confidence, and 
the cost of the organisations so engaged. The Ad- 
miralty, it appears, employs a staff of 90 in the Press 
Division, at an estimated annual cost of 53,000/. ; 
the War Office, however, has 791 persons in its 
Public Relations Directorate, the annual cost 
being estimated at 260,350/. The Air Ministry 
comes between the two older Departments, the 
corresponding figures being 285 and 147,050l., re- 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
from paper rationing, no copies 
can besupplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 
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The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 


is ls. per insertion, with the exception of advertisements | 


appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 


displayed advertisements on the wrapper and on the | 


inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Monday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 


Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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PUBLIC RELATIONS. 


THE Select Committee on National Expenditure 
casts its net very widely, as will have been evident 
even to those readers who have noted no more of 
their reports than have been discussed from time to 
time in these pages. To date, 66 reports have been 

| published, ranging in subjects from the activities 
lof the Service, Supply and other Government 
| Departments to questions of more psychological 
| significance ; but the general principle guiding the 
|investigations has been the same throughout— 
namely, to ensure as far as possible that, while no 
operation of the Government or industry which 
|can in any way promote the national interest under 


~ | war conditions,*shall be hampered by lack of funds 


| or superfluity of red tape and vested interest of any 
| kind, there shall be, at the same time, a genuine 
endeavour to achieve the desired-ends by the most 
economical and generally efficient means. That 
this should be done is to the interest of every one of 
the millions of individuals constituting that oft-cited 
| entity, “* the nation’ ; but human nature is fallible, 
and human comprehension of large and complex 
| issues is often inadequate ; and it is natural, there- 
| fore, that much of the work of the Committee should 
| have consisted of attempts to unravel complications 
that ought not to have arisen, and would not have 
arisen if those responsible for them had been gifted 
with greater prescience. The amount of patently 
culpable negligence, deliberate waste, or other 
levidence of obvious unfitness for the exercise of 
authority and control that they have unearthed is 
| comparatively small, considering the scope of their 
| surveys ; but the indications of error due to lack of 
| appreciation of the factors involved, and of wasteful 
expenditure resulting from clumsy attempts to 
| impose centralised controls without due considera- 
tion of the confusion that might arise, are all too 
| plentiful. Sometimes, too, there have been clear 
signs that the Committee themselves have not 
altogether appreciated the fundamentals of the 
subjects they have been investigating, and, in con- 
sequence, have made recommendations which are 
distinguished more for honesty of purpose than 
for practicability and informed judgment. In a few 
cases, their reputation for judicial competence might 
have stood higher if some of their recommendations 
had not been made. 

To judge by some reactions in the daily Press, the 
fourth report of the Committee during the present 








3 Minister of Information shall meet daily. 


spectively. These totals are not directly com- 
parable, of course, due to differences in the ruling 
conditions; the War Office, for example, has a 
large staff of officers and men engaged in conducting 
correspondents in overseas war areas. The War 
Office and the Air Ministry also maintain film 
units, which the Admiralty does not. The gist of 
| the matter is, however, that the staffs of the three 
| Public Relations Departments now amount to 
| 1,166, and cost some 460,0001. per annum in salaries. 
| The attitude of the three Services towards pub- 
| licity shows interesting points of divergence, due, 
|as the report observes, partly to inner necessities 
‘and partly to tradition. The Air Ministry’s policy 
| is to give as much information as possible, as quickly 
| as possible ; the Admiralty’s tendency is towards 
| reticence ; the War Office follows a course inter- 
| mediate between these two extremes. There is no 
| machinery for co-ordinating the work of the three 
| organisations, apart from the long-standing arrange- 
| ment that the naval, military and air advisers to 

The 
Select Committee considered some such co-ordina- 
| tion to be advisable and recommend, therefore, that 
| the Directors of Public Relations of the three Service 
| Departments and of the Combined Operations 
Command should meet at frequent intervals, under 
the chairmanship of a Minister who would be in 
close consultation with the Chiefs of Staff; that, 
at these meetings, a common programme of news 
presentation should be worked out and the Depart- 
ments instructed to “ allot the proportionate amount 
of news-stories and information,’ and that the 
respective Directors should then develop their own 
methods for presentation, within the limits of 
candour in matters of policy and detail prescribed 
by the Minister (presumably the Minister of Infor- 
mation) on the basis of his own information regard- 
ing the war situation, as expounded by the Chiefs 
of Staff. This proposal is the most fundamental 
of the several recommendations contained in the 
report, the remainder dealing with such matters 
as the issue of descriptive booklets—for example, 
The Battle of Britain, which has sold to the extent 
of some 5,000,000 copies—the distribution of these 
official publications to schools, and the possible 
pooling of cinematographic equipment. 

We do not propose to comment on the Com- 
mittee’s proposal, or upon the evidence on which 
it is based, save to observe that the present output 
of really fresh news, especially that of a quality 
likely to appeal to the more intelligent sections of 
the population, seems hardly to justify the employ- 
ment of over 1,100 persons, and a payroll within 
measurable distance of half a million pounds a 
year; and that, so far as our own contacts with the 
Public Relations Directorates of the Service Depart- 
ments are concerned, we have found their staffs 
very ready to assist us, to the full extent of their 
(apparently) somewhat limited powers. What does 
seem to invite our comment, however, is the com- 
plete absence from the report of any reference to the 
peculiar requirements and problems of the technical 
Press, and the tendency that exists among public 
relations staffs in general—with the exceptions, 
perhaps of the three Directorates above-mentioned, 
and of a very few others—to frame their policies, 
and to select and word their communications, 
solely with an eye to the supposed requirements of 
Fleet-street, and to the resources that a modern 
daily or weekly newspaper cancommand. Moreover, 
even in the more enlightened of the public relations 
officers, there is commonly an insufficient appre- 








ciation of the points of difference between technical 
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and trade publications, and of the fact that, although 
there may appear to be, in both categories, papers 
covering more or less the same ground, this similarity 


is more apparent than real, and that there is much | 


less actual duplication, in style and treatment than 
is to be found among the daily and weekly Press 
catering for the general public. It follows, there- 
fore, that technical matters cannot be dealt with 
effectually by the methods that are employed in 
dealing with the ephemeral items of topical news. 
For many years, this country has possessed the 
best-informed technical Press of any in the world ; 
a fact which has been freely admitted by foreign 
technicians on many occasions, and confirmed by 
the readiness with which they have granted excep- 
tional facilities to British technical journalists to 
publish particulars of their latest engineering and 
scientific developments. This status is not entirely 
unrecognised in this country; some of the heads 
of Government Departments might be surprised to 
know how often their subordinates, faced with a 
sudden demand for technical information, solve the 
problem of obtaining it by a letter or telephone call 
to one or another of the specialist journals. This 
recognition, however, is usually unofficial: indeed, 
it was only after direct representations had been 
made that the practice was developed, in certain 
cases, of arranging special Press conferences at which 
technical aspects of the war effort could be discussed 
with responsible heads of Departments, and data of 
other than merely popular interest made available. 





The difficulty of meeting the requirements of 
technical periodicals, it is only fair to state, does not 
originate with the public relations officers as a 
general rule, but with other and less accessible 


officials who seem either to fear the categorical pro- | that the phenomena involved in the rupturing of a 
hibitions and rather vague threats of the Official | circuit under oil are very complicated. Present 
Secrets Act or to be imbued with the idea that the progress owes much to testing facilities which were 
| not available in earlier years. 


less the public knows of official matters and proce- 
dure the better. To some extent, too, the veto 
exercised by higher officials, especially regarding 
the disclosure of military or production details, 
seems to result from their own insufficient knowledge | 
of the information already available to the enemy 
or, in the case of industrial matters, of the state of 
the particular art as practised in enemy countries. 
Obviously, it is better to be sure than sorry; but 
the nature of some of the deletions from descriptive 
articles, and the embargoes on the publication of, 
for example, special tools which happen to have been 
constructed for the purpose of machining war 
material, suggest that, had the responsible official 
himself been better informed, a more liberal policy 
might have been adopted. 

The practice of appointing some one official to| 
maintain liaison with the Press, technical or other- 
wise, though comparatively recent in departmental 
circles, had gained ground considerably in the 
industrial sphere before the war, and not always 
to the advantage of either the firm concerned or | 
the technical Press. There was a tendency to 
tie editorial information too closely to advertising 
publicity, for one thing; and, in some cases, the 
officials or agents concerned not only appeared to 
be ignorant of the differences in style and treatment 
characteristic of the various periodicals, and some- 
times of the limiting factors imposed by methods 
of reproduction, but seemed to fear accusations of 
favouritism, if they attempted to differentiate 
between journals. To guard themselves against 
any such charge, therefore, they insisted on “ treat- 
ing all alike’; which usually meant, in practice, 
that the information supplied, being framed to 
suit the less technical publications, was unsuitable 
for others of a higher technical standard. There 
is some reason to fear that, after the war, there 
may be an expansion of the practice of deputing 
Press liaison duties to some one official. If so, it 
is well that the executives responsible for such 
appointments should realise how much depends on 
the selection of the individual, and should take 
steps to ensure that he does, in fact, appreciate 
that his duty is to promote liaison and not to 
imhibit it ; that those whose business it is to produce 
technical journals probably know that business 
better than he can teach it to them; and that, 
to any journal of repute, the standard of its editorial 








matter is the prime consideration, to which all which the air system forms part, is probably simpler 
others are and must remain subservient. 
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AIR-BLAST CIRCUIT 
BREAKERS. 


THE invention of the oil circuit breaker repre- 
sented an important forward step in the history of 
power-station practice, and it would not be going 
too far to say that the widespread high-tension dis- 
tribution systems of to-day could hardly have 
developed had it not been introduced. For many 
years, as capacities and voltages rose, breakers 
became larger, with a corresponding increase in the 
amount of oil they contained. Development was by 
no means merely dimensional; great improve- 
ments were made in contact arrangements, speed of 
operation and other factors, but, in general terms, 
the high-capacity breakers were large-scale versions 
of the small. The over-all record of these large 
appliances is good, but nevertheless serious explo- 
sions and fires have occurred, and that these cannot 
be dismissed as exceptional events which may be 
ignored in general practice is shown by the elabo- 
rate fire-protection arrangements which are incor- 
porated in modern oil circuit-breaker installa- 
tions. Comparatively recent years have seen this 
question of the undesirability of arrangements 
involving the presence of large quantities of oil in 
relatively confined spaces dealt with from a different 
angle, and small oil-content breakers have been 
introduced. Designs of this class have been de- 
veloped by most important makers. The fact that 
the small oil-content breakers (for which no con- | 
venient short name appears to have been introduced) | 
appeared comparatively late in the history of circuit- 
breaker development may be explained by the fact 
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not a new item in switchgear layouts, and mi, 
installations of pneumatically-operated oil break ors 
are in service. Air compressors are well-tried ay,)}j 
ances, and their maintenance will probably prove 
simpler than that of the high-capacity batte: ‘cs 
sometimes used for operating large oil breakers. x 
compressed air is necessary for arc extinction in air. 
blast breakers, it is also applied for operating the:, 
the arrangement having the advantage that if the 
blast-air service fails so also does the operating 
service, and the breaker cannot be opened if no 
blast is available. 

Mr. Blandford described and illustrated a 5:«). 
MVA, 11-kV air-blast breaker, probably of Co: 
nental origin. The breaker is mounted above 
own air reservoir, and carried by tubular insulators. 
The main air valve on the reservoir is controlled }y 
a piston, to the cylinder of which pressure air is 
admitted by the electrical or manual operation of a 
relay valve. On the opening of the main valve, air 
passes up the hollow insulator and, through a 
restricted passage, to a cylinder which operates 
the moving element of the breaker contacts. The 
contact is fully exposed to the main compressed-air 
supply passing up the hollow insulator and a powerful 
blast is forced axially along the arcing zone between 
the fixed and moving contacts. Whien the piston 
operating the moving contact has made part of 
its travel, it opens ports connecting to a third air 
cylinder which controls the operation of an isolating 
switch. This switch does not move until the main 
contacts are fully open. 

In a reference to tests, presumably carried out 
by the English Electric Company, with which firm 
Mr. Blandford is connected, it is stated that the root 
of the arc drawn between the fixed and moving 
contacts must be in the zone of highest air velocity. 
This will not be attained if the moving contact 
has either too small or too large a travel, which 


ts 





The control of large-capacity, high-voltage cir- 
cuits is now being approached from new angles, and | 
the oil circuit-breaker is faced by rivals which pro- 
pose its elimination, and not its improvement. At 
least three entirely new types of circuit breaker haye | 
been devised, but only one of these appears to be 
making important progress at the moment ; this is 
the air-blast breaker. The other two are the water | 
breaker and the synthetic-resin breaker. The water 
breaker, at one time, attracted considerable atten- | 
tion of the Continent and has been developed on | 
a commercial basis. In it the arc formed is extin- | 
guished by steam generated by its own heat. The | 
use of water in many situations clearly introduces | 
the possibility of difficulty due to freezing, and | 
breakers of this type have been constructed in which | 
oil is used instead of water. The synthetic-resin 
breaker appears to be of more limited application, 
and is understood to have been made only in small 
sizes. In it, the arc is extinguished by gas given off 
from the synthetic resin, of which the arcing chamber 
is made. The consumption of the material is stated 
to be very small so that there is no question of the 
breaker failing owing to the volatilisation of its own 
structure. 

The air-blast breaker, which appears at present 
to be the main competitor of the oil breaker, has 
been developed both on the Continent and in 
America. That this country has lagged behind is 
probably largely due to the very high standard to 
which the oil breaker has been developed. Per- 
formance was so satisfactory and failure so infre- 
quent that power-station engineers felt no inclination 
to abandon a tried method for one possibly involving 
a new set of problems to be studied and overcome. 
In view of its mechanical simplicity and the elimina- 
tion of the fire danger, however, it seems probable 
that British makers will give this type of breaker 
more attention as soon as conditions permit, and the 
paper on “ Air-Blast Circuit Breakers,” read by Mr. 
A. R. Blandford before the Institution of Electrical 
Engineers on March 4, which is being repeated at 
Manchester on April 17, was definitely topical. 

The air-blast circuit breaker requires the provision 
of a compressed-air system. In plants of small 
capacity, in which an oil breaker may be operated 
mechanically, this represents an added complica- 
tion, but for large installations the ancillary plant, of 





an in the case of oil breakers. Air compressors are 





accentuates the importance of providing an isolating 
switch in the design. It is stated that the moving 
contact should move into the position for most 
effective interruption of the arc as quickly as possibk 
and remain there for a short time. Mr. Bland- 
ford goes on to say * with the type combining the 
interrupting contacts with the isolating device. 
this can only occur at one point in the travel and 
for too short a space of time, unless some mechanical 
means with its complications is provided to intro 
duce an equivalent pause at this critical point in 
the travel. Without such means, it is considered 
that this type of breaker would be very susceptibl: 
to varying rates of rise of recovery voltage.” 

The axial-blast type of breaker is characteristi 
of Continental practice ; in America a fundamentally 
different design, the cross-blast breaker, has bee: 
developed. This type has been claimed to be capable 
of dealing with higher values of short-circuit current. 
and higher rates of recovery voltage, than its rival 
As its name implies, in the cross-blast breaker the 
air stream impinges laterally on the are drawn 
between the fixed and moving contacts, whereas in 
the axial blast breaker its flow is in the same 
direction as the arc. The cross-blast breaker does 
not rely solely on the air stream for arc extinction 
and an arc chute with insulating arc barriers for 
dividing the arc into sections is incorporated in the 
design. The air blast passing across the break, 
carries the are into the chute. Mr. Blandford con- 
siders that this design should rightly be called 
partly an air-blast breaker and partly an arc-chute 
breaker. ‘‘ Much of the work of are interruption 
would be carried out by the are chute, and this 
would tend to increase the arc length and the noise 
in operation.”” He thinks that the main disadvan- 
tage of the design is the inclusion of destructible 
material which is in contact with the are and may be 
affected when it has been in service for some time, 
and considers that it is better to rely solely on the 
air as the extinguishing medium, especially for 
breakers which have to be operated frequently. This 
point is certainly of importance, but the fact that the 
cross-blast breaker may not be a pure air breaker 
cannot be employed to condemn it. Despite the 
progress made and the success achieved, the air-blast 
breaker is yet far from eliminating the oil breaker, 
and it is quite possible that practice may ultimately 
produce further types employing air extinction, not 
necessarily on present methods. 
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NOTES. 


THe Unirep States Arrcrart INpusTRY. 

sucH varied, if not actually conflicting, reports 
have reached this country from time to time regard- 
ing the progress of the American aircraft industry, 
that more than usual interest attaches to the outline 
given by Sir Roy Fedden, speaking in London on 
April 5, of the impressions gained by the British 
Mission, of which he was the head, that has recently 
returned from a three months’ tour of the aircraft 
and aero-engine factories now in being or nearing 
completion in the United States. The overriding 
impression, Sir Roy indicated, was one of admiration 
for the enthusiasm with which all concerned were 
bending every effort to bring into full production 
the immense facilities that were being created for 
the purpose of building up a decisive air strength. 
In 1939, he said, the aircraft industry in the United 
States employed about 50,000 persons. By the 
end of 1941, the total had risen to half a million, 
since when it had expanded threefold; and it was 
expected that the number would reach 2} millions in 
the present year. The basis of this rapid growth 
was the action of the British Government Resident 
Mission, which had initiated great programmes of 
expansion at some of the older factories; but the 
automobile firms had thrown themselves whole- 
heartedly into aircraft production and now had 
plants of great size, elaborately organised and 
lavishly equipped for both construction and research, 
which were rapidly coming into use. The complete- 
ness of the jigging and tooling, Sir Roy said, was 
remarkable, and was in advance of British practice 
so far as airframes were concerned, though British 
engine-building practice compared well enough with 
American in this respect. There was a tendency, 
he thought, to overdo the tooling and thus to 
increase greatly the difficulty of introducing modi- 
fications in the design of aircraft. Labour was 
responding well to the demands made upon it. 
There was practically no piece work. Women were 
being employed to the extent of some 25 to 30 per 
cent. on airframes, but not so freely on other work ; 
for instance, the proportion on propellers was only 
about 10 per cent. The general organisation was in 
the hands of two War Production Committees, one 
on the east coast and the other on the west coast. 
[hese committees were doing excellent work, though 
he thought that the allocation of material and the 
organisation of sub-contracting were more successful 
in the British aircraft industry; the American 
industry was experiencing some difficulties, too, 
because they had no such regulations as the Restric- 
tion of Engagements Order to prevent firms from 
competing for the services of skilled men. Technical 
stafis were much stronger numerically than in 
British factories, and designers seemed to work in 
closer collaboration with the production engineers. 
The United States industry as a whole was very 
well equipped on the research side—‘‘ We are tre- 
mendously and deeply moved by the research equip- 
ments,” Sir Roy declared—and the speed with which 
new machines and new designs of details were 
developed testified to the value of this policy. In 
the course of their tour, the Mission inspected a 
number of training centres for civilian personnel, as 
well as those of the Army and the Navy, and every- 
where they were impressed by the vast scale of the 
organisations, the keenness of the staffs and trainees, 
and the liberal equipment. In short, as Sir Roy 
expressed it, “‘the Americans are trying hard in 
aviation,” and the results will soon be seen in new 
types, showing considerable technical advances. 
These advances, he emphasised, were directly 
attributable to their generous provision for education 
in aeronautical subjects, and in research facilities, 
and he urged that the British industry and nation 
should press for similar facilities. 


WELDED FaBRICATION OF MERCHANT SHIPS. 


On page 231, ante, we referred to the development 
of a new method of welded bulkhead construction 
for tankers, evolved in conjunction with the Mer- 
chant Shipbuilding Department of the Admiralty | 
employing special sections as stiffeners, the use of 
which effects a considerable saving in the weight | 
of steel required. The method was described in | 





more detail in a paper delivered on Wednesday, 
March 31, at a special meeting of the Institute of 
Welding, held in the lecture theatre of the Institu- 
tion of Civil Engineers, London, 8.W.1. The paper, 
which was entitled “‘A Development in Welded 
Fabrication for Merchant Shipbuilding,” was pre- 
sented jointly by Mr. R. B. Shepheard, B.Sc., 
M.I.N.A., Mr. R. Boardman, M.I.N.A., and Mr. 
C. J. Jensen, B.Sc., A.M.I.N.A., and showed how, 
by the use of the new method, welding could be 
carried out downhand from one side only of the 
panel, thus avoiding the need to turn the assembly 
over; and the additional advantages were secured 
of reducing the amount of preliminary assembly, and 
of such incidental work as the fitting of temporary 
wedging, bridges, «trongbacks, etc. The new section 
of stiffener is that of a 10 in. by 5 in. rolled steel 
joist, with one flange reduced in width to about 
1} in. and a we!) thickness ranging from 0-36 in. 
to 0-42 in., according to requirements. The narrow 
flange is placed to cover the butting edges of two 
panel plates, and the weld which joins the plates 
secures them also to the flange of the stiffener. In 
the ensuing discussion, comment was generally 
favourable, especially on the ground that the new 
design eliminated fillet welds ; though the point was 
raised by Mr. J. L. Adam, chief ship surveyor of 
the British Corporation Register, that, while the 
attachment of the plates to the section was excellent, 
it might not be advisable in every case to have a 
flat bearing surface on the flange of the section. In 
responding to the discussion, Mr. Shepheard replied, 
however, that the authors had found no evidence of 
any “nip” occurring at the line of contact between 
the edge of the flange and the plate. 


Tue Rattway REVENUE. 


That the questions about the adequacy of the 
annual payment of 43,469,000/. made to the railways 
under the Governmeut control, which were raised 
at various of the recent general meetings, were not 
without substance is shown by the fact that the 
White Paper now issued gives the net revenue as 
89,126,000/. As we recorded in the leading article 
dealing with the meetings, on page 231, ante, the 
chairmen indicated that the boards were not pre- 
pared to reopen the question of the fixed annual 
payment. There was certainly considerable pressure 
from the Government side when the agreement was 
made, but there would be no possibility of modifying 
it now in the railway companies’ favour. Stock- 
holders may, nevertheless, feel that they have a 
grievance. The Government is now drawing more 
income from the railways than are their owners. 
The new net revenue is 24,001,000/. higher than that 
of 1941, which in turn was 22,362,000/. above that 
of 1940. These remarkable figures are an interesting 
indication of the potential earning power of the 
railways, but it is probable that the present very 
heavy traffics are being handled more cheaply than 
would be possible in peace time. Conditions are 
now accepted without serious comment which would 
have raised an agitation in 1939. The increase in 
gross revenue of 49,652,000/. was achieved with an 
increase in expenditure of only 25,079,000. Pro- 
gress was shown under all heads : passengers, freight 
and miscellaneous. The actual increases were 
31,438,0001. for passengers and 17,832,000/. for 
freight ; miscellaneous receipts rose by 382,0001. 
These at all times contribute a relatively small 
proportion of the total income. 


THE INSTITUTION OF CHEMICAL ENGINEERS. 


Speaking at the luncheon which followed the 
21st annual corporate meeting of the Institution of 
Chemical Engineers, Mr. Oliver Lyttelton, D.S.O., 
M.C., M.P., Minister of Production, stated that 
it was during the last war that the necessity for 
training chemical engineers as a special class of 
technician had first become apparent, and, as a 
result of that necessity, the Institution of Chemical 
Engineers had been founded. The abnormal de- 
mands of the present war had again called for the 
aid of many chemical engineers and this had been 
reflected in the rapidly growing membership of the 
Institution. The war had had a remarkable effect 
in quickening development and increasing pro- 
ductive capacity in all the industries producing 
munitions. By the fourth quarter of 1942, the 





rate of output of warlike stores produced for the 
Ministry of Supply had become double that of 
the average rate in 1941, and in the last quarter of 
1942 the structure weight of aircraft production 
had been about 75 per cent. higher than the average 
quarterly production of 1941; the increase was 
being continued into the present year. The output 
of munitions of all kinds, in February of this year, 
had been about 40 per cent. greater than that of 
February, 1942, and it still continued to expand. 
To quote only one example, we produced, in Febru- 
ary, 1943, four times the number of heavy bombers 
that we did in the corresponding month of the pre- 
vious year. When the war ended we should be con- 
fronted with the problem of turning over to peace- 
time uses all our vastly increased capacity to pro- 
duce. If the great potentialities of our chemical 
industry were to be fully realised we must have 
vigorous planning, both technical and economic, 
and its adaptation to the problems of peace must 
have an important place in our four-year plan. 
This planning must be on a national scale, but it 
must leave ample room for the development of the 
initiative of individual enterprise. Mr. Lyttelton’s 
speech was made in response to the toast of “ His 
Majesty’s Ministers,” proposed by Viscount Lever- 
hulme, D.L., J.P., president of the Institution in 
1932-34, who emphasised the importance of the 
work of chemical engineers in war-time, more 
especially in connection with the manufacture of 
synthetic rubber and other products. The luncheon 
was presided over by the President, Mr. C. S. 
Garland, A.R.C.S. 


FarM MECHANISATION. 


The publication, on Tuesday, April 6, of the 
First Report of the Agricultural Improvement 
Council for England and Wales, covering the period 
from June 12, 1941, to June 30, 1942, directs the 
attention of the engineer to the work done by the 
Council in connection with agricultural machinery. 
It is stated that the matter is considered to be of 
urgent war-time importance and action on the Coun- 
cil’s recommendations with regard to it was among 
the first to be taken by the Ministry of Agriculture 
and Fisheries, the Agricultural Machinery Develop- 
ment Board being set up in conjunction with the 
Secretary of State for Scotland, towards the end of 
January, 1942. This Board was charged with the 
arrangement of adequate testing facilities under 
varying conditions, and at different centres, of types 
of machinery and implements needing investigation ; 
with the consideration of possible standardisation ; 
with the investigation of the needs of agriculture for 
special types of machines not already available ; and 
with the provision of an educational and advisory 
service, including demonstrations. It appears that 
a considerable amount of progress has been made 
in these directions, but two handicapping factors 
seem to be operating to some extent. The first of 
these is the difficulty of getting all the types of men 
the Council would like, agricultural engineering 
forming only a relatively small part of the industry. 
Whether this shortage will obtain after the war is 
not known but, generally speaking, it may be as- 
sumed that more openings will then exist for the 
youths whose tastes incline towards that important 
branch of engineering practice, which, perhaps more 
than any other, is less specifically a matter of the 
factory and workshop. The other factor can only be 
inferred. The farmer is stated to be inherently 
sceptical in several ways: of a written account of 
what has been done on a farm he has not seen and 
under conditions very different from his own ; of the 
financial results of farms run from public funds ; of 
scientists as a class, because he thinks they do not 
understand the realities of commercial farming ; and 
other matters. These characteristics are referred to 
as applying to agriculture generally, but must also 
affect the farmer’s views on machinery for it. Ap- 
parently, the only completely convincing argument 
is the success of a progressive farmer employing the 
new methods in the locality, and from this it may be 
argued that the wider use of agricultural machinery 
will be only slowly achieved. The Development 
Board should be able to clarify the position of 
machinery on the farm by converting the naturally 
progressive farmer, who, in turn, will be able to con- 
vince his more sceptical neighbour. 







































































































294 


CORIOLIS THEOREM. 
To THE Eprror oF ENGINEERING. | 

Srr,—I have read with interest Dr. Bloch’s| 
lucid article on the Coriolis Theorem. With regard | 
to the second of the two special cases with which he 
deals, | should like to point out a defect in the 


familiar with the handling of vectors. 

The left-hand side of equation (11) should obvi- 
ously read ayo, instead of ay, by analogy with 
equation (4), which is correctly expressed. This 
error arises from the fact that at equation (7) he 
defines Av; and Av, as increments of velocity 
‘as seen from the main frame,’’ and subsequently 
contradicts this by using Av; in equation (9) to 
mean change of velocity normal to the guide, which 
is moving with respect to the main frame. The 
statement in the sentence following equation (9) 
applies to vu exactly as it applies to v,, so that 
equation (9) should read 

Au vy . At 


Equation (10) is correct, and on adding the two 
equations and dividing by A; we get, in place of 
equation (11), 


WwW vu w . \. 


Aain 26 Urel Ww Ur, 


in which the first term is the Coriolis acceleration 
(normal to the guide) and the second is the ordinary 
centripetal acceleration. 
Yours faithfully, 
C. E. Stratton. 
193, Vicarage-road, 
Sunbury-on-Thames, 
Middlesex. 
March 30, 1943. 








THE HEAT PUMP. 


To THe Eprror or ENGINEERING. 


Sirn,—When reading the interesting article by 
Dr. T. F. Wall on “The Heat Pump,” which 
appeared in your issue of March 19, on page 221, it 
occurred to me that possibly the author was unaware 
of a paper written by Mr. T. G. N. Haldane, which 
was submitted to the Institution of Electrical Engi- 
neers in October, 1928, and read in December, 
1929 (see the Journal of the Institutian of Electrical 
Engineers, vol. 68, No. 402). This paper described 
experimental and development work which he had 
carried out and which attracted a good deal of 
interest at the time, particularly in America, where, 
as a direct result of this paper, both the Westing- 
house Electric and Manufacturing Company and 
the General Electric Company of America carried 
out a prolonged series of tests. The paper also 
aroused interest on the Continent, where Escher 
Wyss, Brown Boveri and Sulzer Brothers have now 
done a considerable amount of development work. 
No doubt this was stimulated by the importance of 
fuel economy in Switzerland. 

As I am sure you will agree, it is desirable that 
British engineers should have the credit of having 
been first in the field in experimenting in the use of 
the heat pump, the theoretical principle of which is, 
as Dr. Wall points out in the article, due to one 
of the greatest of British scientists, Lord Kelvin. 

Yours faithfully, 
James R. Bearp. 

Milburn, 

Esher, Surrey. 

March 30, 1943. 








THe “ BristoL” HYDRAULIC SysTEM FOR AERO- 
PLANES: ERRATUM.—In the article on this subject on 
page 225, ante, it was stated, erroneously, that in the 
ordinary low-pressure gear-type pump the fluid passes 
between the meshing gears. In fact, the fluid drawn in is 
passed round inside the casing, in the tooth spaces, to 
the discharge side. Only a small quantity of fluid passes 
between the teeth, in the form of leakage, due to the 
difference in head between the discharge and suction | 
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SIR HORACE L. P. BOOT. 


THOSE who maintain that engineers should con- 
cern themselves more intimately with the direction 
of industrial enterprises could cite a strong case 
in point in the career of Sir Horace Boot, senior 
partner in the consulting firm of Sir Horace Boot 
and Partners, whose death, on March 31, we regret 


argument, which might confuse those readers less 


| Institute of Arbitrators, 


| to record ; for Sir Horace was quite as well known 
}in the City of London, of which he was a former 
| Sheriff, as in professional engineering circles. He 
was at one time a member of Lloyd’s, and for a 
number of years had been chairman of the East- 
wood group of brick and cement companies. 

Horace Louis Petit Boot was born on March 2, 
1873, and received his general education at the 
City of London School. At the age of 15, he com- 
menced a three years’ course of study at Finsbury 
Technical College, which was followed by a pupilage, 
of similar duration, with Messrs. Johnson and 
Phillips, Limited, Charlton. After a short perioc 


with Messrs. Laurence Scott and Company, Norwich, | 
the | 


he obtained a post assistant engineer at 
Battersea Foundry and, in the evenings, served as | 
senior demonstrator at Battersea Polytechnic. In | 
1895, though still only 22 years of age, he was 
|appointed electrical engineer at Tunbridge Wells, | 
charged with the responsible duty of designing, and 
supervising the construction of, the borough’s 
generating station. He continued in this position 
for 13 years, in the course of which the Tunbridge | 
Wells plant was considerably extended, and was | 
consulted by several other municipalities, including | 
the corporations of Maidstone, Horsham, Camber- 
well, and Leamington, in connection with the in- 
stallation of electric-generating plant. Having thus 
obtained considerable experience as a consultant, 
Boot decided in 1908 to set up in practice in West- | 
minster, where he rapidly acquired an extensive 
iclientele. Among contracts for which he was 
responsible in this capacity were power plants and 
machinery for Messrs. British Oil and Cake Mills, 
Limited, and the Distillers Company, and others for 
flour mills, paper mills, sugar mills, and a variety 
of other industrial undertakings in this country and 
overseas. He was retained by various mining 
companies in Central and South America and, in 
the course of these professional activities, travelled 
extensively in the United Sates, Mexico and the 
West Indies, as well as on the continent of Europe. 
Sir Horace Boot, who received his knighthood in 
1941, following his tenure of the office of Sheriff 
of the City of London, was Master of the Cutlers’ 
Company in 1936-7, and was also a liveryman of 
the Loriners’ Company. 
Institutions of Civil, Mechanical and Electrical 
Engineers, and had served as president of the 
Incorporated Municipal Electrical Association, the 
and the National Federa- 
and also as a governor of 
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tion of Clay Industries, 
Sheffield University. 








Swiss MERCHANT FLEET.—It is stated in Modern 
Transport that, with the purchase of a Finnish steam- 
ship of 2,800 tons, which has been named the Ziirich, the 
Swiss merchant fleet now has a tonnage of 70,000. 


CONTROL OF IRON AND STEEL.—The Minister of Supply 
has issued the Control of Lron and Steel (No. 31) Order, 
1943. This varies the No. 15 Order in four main 
respects. 
steelwork for whatever purpose it may be intended is 
substituted for the control of “ 
for inclusion on the structure of a building.” Secondly 
iron molybdate is included in the controlled materials. 
Thirdly, the small quantities of iron and steel products 
which may be purchased free of licence are reduced ; and, 
fourthly, some of the controlled maximum prices on the 
5th and related schedules are amended. In addition, 
the provisions in regard to the use of departmental 


authorisation (M forms) have been varied so as to allow 


the acquisition of steel for conversion into constructional 
steelwork. Hitherto constructional steelwork could be 
bought on the authority of M forms, but the steel for 
constructional steelwork required a 
of the Order may be obtained from 


conversion into 
licence. Copies 


H.M. Stationery Office, York House, Kingsway, London, | 


W.C.2. price 1d. 


i| 


| wall.” 


He was a member of the | 


In the first place, the control of constructional | 


constructional steelwork | 
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JAMES SIMS AND THE 
COMPOUND ENGINE. 


By T. R. Harris. 





1943 marks the centenary of the construct of 
the first of the large compound pumping envines 
built to drain the Haarlemmer-meer, in Holland 
As these engines were built in Cornwall and Cornish 
men contributed greatly to the development «! the 


steam engine, a brief notice of one of the less \ 
|known Cornish engineers may of int 
| together with some record of his experime: 
compounding ; especially as the advent «| 
engine determined the design of the Haarlem ei 
James Sims was born at Treskerby, Gwenna; 
on June 29, 1795, being the second son of Willia 
| Sims, a celebrated engineer of his day. The 

| Sims was born at Chacewater on December 
1762, and died at Whitehall Kenwyn on Octobe: 
1834. William Jory Henwood, in his presidential! 
address to the Royal Institution of Cornwal! 
1871 said that “‘to the courtesy of this intellig 
land excellent gentleman, I owe much informati 
which it might now be impossible to obtain, regard 
|ing the early application of steam-power in Cor 
The same authority records that, befor 
Richard Trevithick left England for Peru, in 1816, 
he either sold his patent non-condensing 
pressure engine or granted a licence for using it 
and Sims, whose practice exceeded that of any othe: 
engineer in Cornwall at that time, forthwith united 
it with the ordinary single-cylinder condensing 
engine. He admitted steam from the boiler beneath 
the pole of the high-pressure engine, and thenc 
expanded it above the piston in the larger and longer 
cylinder of the condensing engine, thus reversing 
he mode of application previously adopted in 
combined cylinders by Woolf and his predecessor, 
Hornblower. Although an engine on this 
struction at Treskerby sometimes took first place 
for efficiency among its contemporaries, scarcely 
half a dozen of the kind were erected. Sims, how 
ever, was always averse from the use of very high 
pressure steam, as was recorded by Dr. W. Pole, 
in his study of the Cornish pumping engine. 

Among the earlier activities of James Sims was 
the erection of pumping engines at Poldice in 1822, 
Wheal Vor in 1824 and Polgooth in 1825. John 
| Taylor, in a communication to the London and 
| Edinburgh Philosophical Magazine of October 12, 
| 1835, drew attention to a new rotative steam engine 
| erected at the Charlestown Mine for stamping. This 
engine also was from the designs of James Sims 
land embodied a number of features which were 
| new to this class of machinery. Similar engines 
were subsequently erected at Wheal Kitty in 1836 
land Carn Brea in 1837-8. In 1836, Sims designed 
land had constructed at the Hayle Foundry his 
| first compound engine.* In this engine a 25-in. 
cylinder was mounted on top of a 50-in. cylinder 
| and the length of the stroke was 7 ft. The valve 
| arrangements were the same as those of an ordinary 
| singie-cylinder Cornish engine. After working at 
ltwo Cornish mines, this engine was re-erected in 
| 1848 at the Lincoln Water Works where it remained 
until replaced by a triple-expansion Worthington 


be 
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hig) 


con 


| engine in 1903. a 

A description of Sims’s engine was given in The 
Mechanics’ Magazine of June 6, 1840. “It is, in 
fact,” says this account, ‘‘ merely an engine working 
| with a cvlinder of double the length generally used 
and with two pistons instead of one. The engine 
makes a double-power engine of single-power steam, 
works with greater regularity of motion, and by 
| means of the bottom piston having an available area 
of three times that of the top piston, gives a power 
below equal to the power above, and with steam 
which in other engines is thrown away. There is 
also another important feature in this engine, which 
is that, although the power is doubled by merely 
placing a large cylinder below the small cylinder 
| (the expense of which is trifling), there is no more 
‘boiler room or weight of boiler required and no 
| more steam than is used for a single-power engine. 
At the date of writing there was working one pump- 


| 
| 
| 








* Proc. I.Mech.E., 1887. 
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ing and one rotary engine on the above principle.” 
In 1840, a larger engine was erected at the Carn 
Brea Mine, with a 60-in. high-pressure cylinder and 
a 90-in. low-pressure cylinder. In that year, the 
average duty was 90,000,000 ft.-lb. per bushel of coal. 
The highest duty ever recorded for one month with 
the compound engine was 95,000,000 ft.-lb. By 
|843, however, the duty of this engine had fallen to 
$7,000,000 ft.-Ib. It was still working in 1873 and 
vas then stated to be ** probably the last specimen 

this class of engine still continuing at work in 
Cornwall and is about to be replaced shortly by a 
modern Cornish pumping engine.” The stroke 
ippears to have been 9 ft.* In 1844, an engine with 

60-in. high-pressure cylinder and a 100-in. low- 


pressure cylinder, and stroke of 9 ft. in the cylinder | 


ind 8 ft. in the shaft, was erected by Sims at the 
Perran St. George mine. This engine did badly 
vhen compared with that at Carn Brea, the highest 
luty recorded being only 64,000,000 ft.-lb. This 
engine was subsequently reconstructed, the LOO-in. 
vlinder being removed and the 60-in. retained as a 
single-acting engine to work in the usual manner. 
lhe Haarlem engine, to quote a translation from 


Jobard’s Bulletin du Musée de L’ Industrie, printed | 


n The Mechanics’ Magazine of August 31, 1844, 

is distinguished by having two cylinders one within 
the other, so that the steam after acting by expansion 
in the small cylinder during the ascent of the piston, 
shall be further expanded in the large one during 
the descent of the piston. The advantage of this 
method has been already demonstrated by the 
engine of Sims ; but, in the latter, the two cylinders 
are placed one above the other and require lofty 
engine-houses ; the placing of the one cylinder 
within the other offers all the advantages of the 
system without its inconveniences.” 

Shortly before his death, in 1862, James Sims 
presented a paper on the Cornish engine before the 
South Wales Institute of Engineers. This paper 
contains much interesting information and is printed 
in the T’ransactions, vol. 11 (1860-61). It is very 
evident that many experiments were conducted in 
Cornwall in the early years of the last century to 
construct engines that would give improved effici- 


ency and, although numerous systems of compound- | 
2 | 


ing were tried, they were all abandoned in favour 
of the single-cylinder engine. 
attempts to produce efficient compound engines was 
given by William Husband in a contribution to a 
discussion on “* The Duty of Cornish Pumping 
Engines,” printed in the Proceedings of the Institu- 
tion of Civil Engineers in 1863. 








CO-OPERATIVE RESEARCH IN THE 
METAL INDUSTRIES.+ 


F.Inst.Met. 


Continuous and increasing application of science 
by industry is contributing most significantly to the 
high standard of American living. Viewed in this light 
industrial research is a major national resource. The 
United States has become the acknowledged leader in 
industrial research. American industry employs over 
70,000 research workers in over 2,200 laboratories at an 
estimated annual cost, based on an average of figures 
reported, of the order of 300,000,000 dols. Industrial 
research has an ever-widening field, and shows no 
tendency to terminate or even to be restricted for lack 
of new opportunity.” These are the first three and 
the last of the sixteen “ findings " of the report of the 
United States National Resources Planning Board, 

Research —A National Resource, [1—Industrial Re- 
search,” a book of about 250,000 words. Published a 
few months before America entered the war, this book 
is a comprehensive and up-to-date review of industrial 
research in the United States in time of peace, and at 
least 30 authorities on the subject took part in its 
preparation. 

It is long since any defence of scientific research as 
essential to progressive industry was needed. The 
increasing emphasis now placed on the national and 
the social aspect is evident in the view that the ultimate 
justification for industrial research is its effect in raising 


By H. Moore, C.B.E., D.Sc., 





* Proc. I.Mech.E., 1873. 


+t Address delivered, in a shortened form, on the occa- 
sion of the presentation to Dr. Moore of the Institute of 
Metals Platinum Medal for 1943, at the annual general 
meeting of the Institute, held in London on Wednesday, 
Abridged. 


March 3, 1943. 
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the standard of living (not necessarily only in the 
country in which the work is done) and enabling man- 
kind to make better use of natural resources. The use 
of industrial research for restrictive purposes cannot 
be defended, but as a powerful aid in producing wealth 
it has its part to play in furthering the aims of the 
Atlantic Charter. In most countries of the world the 
immediate incentive is the profit motive, and wise 
expenditure on scientific research is recognised as 
yielding handsome dividends; this, however, is an 
aspect outside the scope of my paper. 

Industrial research may be carried on in many 
different ways, and it may be worth while to give a 
little more attention to the American report quoted 
before coming nearer home. Outside the Soviet Union 
the bulk of industrial research is undertaken by 
individual companies and corporations, for their own 
advantage, and this is particularly true in America. 
| During the last 20 years the number of industrial 
| research laboratories in the United States has increased 
|sevenfold. A large proportion of the 70,000 or so 
workers engaged are employed by the big concerns, but 
| progressive companies of medium and small size find it 
profitable to have their own research establishments. 
To what extent the work done can be classed as true 





research, defined as ‘‘ the systematic search for new | 


with great interest to the results of the detailed survey 
of British industrial research now being made by the 
Federation of British Industries. Post-war reconstruc- 
tion is very much in the air, as it was in 1914-18. One 
piece of reconstruction which survived the flood of 
reaction and the economy axes of the period after the 
first world war was the research-association movement. 
It is sometimes thought that this scheme arose at, or 
towards, the end of the war, but the early steps were 
taken in its first year, when the Advisory Council of 
the body which soon afterwards became the Depart- 
ment of Scientifie and Industrial Research was set up. 
In May, 1915, the Government had already decided to 
establish machinery empowered to promote scientific 
research for industrial purposes. The ‘‘ Imperial Trust 
for the Encouragement of Scientific and Industrial 
Research ” was set up in 1916, and by June, 1917, the 
co-operative research association scheme had been 
worked out in full detail and the famous million 
pounds provided for its operation. The authors of 
“The Government Scheme for Industrial Research ” 
(June, 1917) were far-seeing men and their plan has 
stood the test of time. The British Non-Ferrous Metals 
Research Association, since its foundation in 1919, has 
developed within the wide framework of the original 
Government scheme and has never found any of its 





knowledge,” is difficult to say, and the description, for | provisions in the least onerous or restrictive. The 


advertising even routine testing as 

* research ” 
| translation of research results into regular manufactur- 
}ing production often involves particularly heavy 
}expenditure, much of which should not properly be 
|charged as research costs. But after making large 
allowances under these heads it is evident that American 
| industrial organisations devote great expenditure and 
| effort to genuine research. 

Co-operative industrial research, although a com- 
| paratively small proportion of the American total, is 

important. Bodies such as the American Society for 
Testing Materials and the American Welding Society 
form committees which plan research programmes 
carried out in university, Government, or industrial 
laboratories, the results being published for the benefit 
of the world. A development more comparable with 
| the research associations of this country is the conduct 
|of research by American trade associations. Thirty- 
| five out of 113 of these associations reporting through 
|one channel are stated to conduct research activities, 
| but expenditure on these averages less than 10,0001. per 
| annum per association. There is no Government con- 
tribution. 
research results. A wider survey recorded 90 trade 
jassociations as carrying on technical research on 
materials, 36 maintaining their own laboratories, one 
of which employs more than 100 qualified scientific 
staff. A successful research organisation of this type 
is that maintained by the canning industry. One effect 
of this movement seems to be a pooling to some extent 
| of the research results of the individual members of a 
| trade association which maintains a common research 
| oxganieation. The financing of long-term research by 
| trade associations has been difficult, and the tendency 
|} has been to undertake investigations offering promise 
lof early application of results. There are other 
| significant forms of American co-operative industrial 
research, but the authors of this report considered 
Germany and Great Britain to be further advanced in 
co-operation. For example, “ research for the benefit 
of the entire industry,” is regarded as *‘ the weakest 
phase of ferrous metallurgical research in the United 
States,” although the industry is reported to spend at 
least 2,000,000/. per annum on research. 

I have mentioned only » few of the numerous aspects 
of American industrial research which are dealt with in 
this most comprehensive report. As one section is 
devoted to industrial research in other countries the 
report constitutes a world-wide survey. Naturally, 
the treatment is far more thorough for America than 
elsewhere, and the account of industrial research in 
Great Britain is so incomplete as to be out of balance. 
Germany, once a leader in beneficent applied research, 
co-operative and other, has in the past ten years not 
only demonstrated on the largest scale how easily 
industrial research can be perverted to the worst 
purposes, but has struck deeply at the intellectual 
foundations of science. No doubt this will recoil on 
Germany by withering the roots of scientific progress 
there, but only a long time after Germany’s vast 
scientific resources have been used with such terribly 
destructive effect. A most significant world factor is 
the great and growing scale of industrial research, 
largely if not wholly co-operative and having the 
general welfare as its driving force, in the Soviet Union. 
It is reported that a far greater proportion of the 
national wealth is spent on science than in any other 
country. Soviet industrial research appears to be 
comparable in volume with that of the United States. 
There are large numbers of research institutes, lavishly 
staffed and equipped. 


purposes, of 





Nothing comparable with this American review has 


been attempted in this country, but we look forward ' 


is known in America as elsewhere. The | 


Most of these associations publish their | 





| controlling body of the Research Association is the 
Council, consisting predominantly of leading indus- 
trialists and technical representatives elected by the 
members. The degree of Government control is so 
reasonable that the Association, through its Council, 
is almost completely autonomous. 

The original description of the Government scheme 
mentions, as essential activities of a research associa- 
tion in addition to its main function of conducting 
research, the provision of a regular service of sum- 
marised technical information to its members, and 
answering members’ inquiries. The guilding principle 
throughout is the utmost possible degree of voluntary 
co-operation, through the association, in scientific and 
technical knowledge and progress, between contributing 
members and with other bodies engaged in promoting 
scientific advance. A few weeks ago, Dr. P. Dunsheath 
gave a lecture on British industrial research,* which 
included some concise information on the present posi- 
tion of the twenty or so research associations of this 
country. Dunsheath gives a table comparing the 
annual turnover (1935) of each industry with the 
| annual expenditure (1937) of its research association, 
comments on the small fraction of the annual turnover 
allocated to co-operative research, and points out that 
the greatest contribution in industrial research in this 
country is made at present by industry through its 
own laboratories. His rough estimate of the research 
expenditure of the British electrical industry is 
1,000,0001. per annum, while that of the Electrical 
Research Association was 80,0001. in 1937. 

The metal industries, ferrous and non-ferrous, support 
four research associations. The British Cast Iron 
Research Association now has 400 to 500 members. 
Some concerns produce iron castings on a large scale, 
but numerous relatively small units are included in the 
industry, and many of these are part of engineering or 
other companies. Cast iron is an important engineering 
material, relatively cheap but also highly complex, 
and provides a well-defined field for research. The 
Association has been largely concerned with melting, 
casting, and moulding problems and has facilities for 
production on a semi-manufacturing scale. Consider- 
able improvement in properties of iron castings has 
been effected by the addition of alloy elements, the 
control of composition in other respects, or changes in 
foundry practice. Methods of examination and testing 
of cast iron constitute one of several other directions of 
research. The Association is now raising, in addition 
to its normal subscription income (now about 22,000/. 
per annum), a substantial capital sum to provide for the 
expenditure incurred on land, buildings, and equipment 
for its new laboratories near Birmingham. In organisa- 
tion and method of working it is very similar to the 
British Non-Ferrous Metals Research Association 
described below. It has active information and 
development departments, and in these and other ways 
the British Cast Iron Research Association functions as 
a scientific and educational focus for the industry. 

The Iron and Steel Industrial Research Council 
differs from the usual type of research association 
although it receives similarly a substantial Government 
grant. The iron and steel industry (excluding iron 
founding) is particularly adapted for co-operative 
research because of its clearly defined structure, 
although it is one of the largest industries of this 
country. It is represented by a single federation of 
trade associations, the British Iron and Steel Federa- 
tion, of which the Research Council functions as one 
section and from which it receives the bulk of its indus- 
trial income. The Council has a small central scientific 
and technical staff but no laboratories. A considerable 











* See page 151, ante. 
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, a 
number of the iron and steel manufacturing companies | 


have their own research organisations. Several of | 
these industrial research laboratories are large and well | 
equipped and employ many scientific men. These 
laboratories and the steelworks co-operate actively in 
the researches of the Council, and thus a large part of | 
the cost is borne by the individual companies and does | 
not become a charge on the Council’s funds. This 
plan, which is co-operative research in the fullest sense, 
has been developed on a large scale in connection with | 
problems relating to both production, and to steel | 
quality. 

Investigations on production problems include those 
on fuel, refractories, and blast-furnace, open-hearth, | 
and rolling-mill practice. Reports are circulated, | 
generally as confidential documents, to the companies 
concerned. In these and other ways the results of | 
research are brought to the notice of technical officers 
of the industry who examine practical possibilities in | 
their works practice, contributing the results at con- 
ferences which are held periodically for the benefit of 
the industry as a whole. In respect to quality of 
products, the Council’s investigations of heterogeneity 
in steel ingots, corrosion of iron and steel, and steel | 
castings are well known. The committees controlling 
research in these fields are joint committees with the 
Iron and Steel Institute, which publishes their reports | 
in its Journal. The close association of these three | 
bodies, the British Iron and Steel Federation, the 
Iron and Steel Industrial Research Council, and the 
Iron and Steel Institute, so representative of the whole 
industry, provides an excellent basis for co-operative | 
research and the circulation of its results. 

In addition to the co-operative work of the steel 
companies, much research is carried out for the Iron 
and Steel Industrial Research Council in university and 
other laboratories, and the collaboration of other 
organisations is secured in work likely to interest them. | 
It will be evident that the researches of the Council are 
widely dispersed, and no doubt the possible advantage 
of centralising some of this work in its own laboratories | 
is a question which receives the Council’s attention. 
The Welding Research Council has been at work for a 
much shorter time, but has already been responsible 
for research on welding problems, relating mainly to 
steel, on a considerable scale. The Council has no 
laboratories of its own as yet, and many manufacturing 
concerns and other organisations have taken an active 
part in its co-operative work. 

I now turn to the British Non-Ferrous Metals Research | 
Association, of which I have had the privilege of being | 
the chief executive officer for ten years. Here I feel | 
bound to pay a tribute to the work of my predecessor, | 
Professor R. S. Hutton, who had built up what is sub- | 
stantially the present organisation in face of many | 
serious difficulties. The growth of the Association and 
its present scope may be judged by the figures given | 


| 
| 
| 
| 








TABLE I. 
— _ ——————$__—_——_—_—_————— - | 
|} 1922. 1933 1942. 
] 
} ra | 
Subscribing industrial members | 95 197 342 
rotal income | 7,1832. | 22,8792. | 43,0007 
gualified scientific staff (excluding 
extra-mural workers) 7 1 


| 3 


in Table I. About one-third of present income is pro- | 
vided by Government grant. Figures for the year | 
1932, which would otherwise have been given instead | 
of 1933, are misleading because the effects of the 
industrial depression were concentrated in that year. 
Recovery was rapid and 1933 was nearly normal. As 
the scientific staff engaged on the Association’s work 
was mainly extramural in 1922, “ staff ” figures for 
that year are not given. 

Membership is open to all British industrial under- 
takings in the British Commonwealth which produce, 
manufacture, or use non-ferrous metals. In the sense 
in which we employ the terms, the producer is the 
mining and smelting company, the manufacturer con- 
verts the raw metal into cast or wrought products, 
while the user employs these products in making his 
own ultimate products (or their components)—engines, 
machines, structures, and the innumerable objects 
into which the non-ferrous metals enter. The producers, 
manufacturers, and users of aluminium, copper, lead, 
magnesium, nickel, tin, and zine and the alloys of which 
any of these metals are the base are necessarily an 
extremely diversified body. The Research Association 
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| with the interior to a distance of about 1,400 km.| amount of accommodation for passengers. 


| Brussels with Gao and thence to Fort Lamy near Lake 


a 
| out as impracticable although it yet remains to be 
| seen whether this decision can be justified in view of the 
establishment of electric traction in Morocco where the 


Sahara. 


line will be about 3,000 km. and it will pass through 
long stretches of almost completely uninhabited regions 
| with, somewhat to the East of the line, sparsely in- 
| habited and watered oases spaced about 300 km. to 
1400 km. apart. 
| route of which is indicated on the accompanying map, 


of the various systems. 


and 1.00 m. 
mostly used and south of the Equator, the Cape 
gauge of 1-067 m. 


PROPOSED TRANS-SAHARAN' RAILWAY. 
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PROPOSED TRANS-SAHARAN | River Niger. Of the various alternatives, it was decided 


RAILWAY. to choose the western route on account of its shorter 
| length and its more favourable economic characteristics 

In North-West Africa the great railway system of | the route passing from Bou Arfa over Colomb-Béchar 
the French Colonial Empire absorbs the traffic from the | Kenadza, Adrar and Taourirt to In Tassit. In addition, 
Atlantic and Guinea coasts through the ports of Dakar, | branch lines are to be run along the Niger river bank 
St. Louis, Konakry, Abidjean, and Kotonu. These lines | to Ségou and Niamey, respectively, thus connecting up 
extend to the basin of the River Niger and in part,| with the railway system of French West Afri 
reach inland to a distance of about 1,200 km. Eventu- | Further, an extension to connect up with the lines of 
ally, it is probable that these lines will all combine at | the various interested States is also contemplated with 
one common terminus. Similarly, the English rail-| a view to the provision of a Trans-African railway. 
way systems of the Gold Coast and Nigeria link the | The proposed Trans-Saharan railway is mainly intended 
ports of Takoradi, Accra, Lagos, and Port Harcourt, | for goods traffic, although there will be a certain 
Various 
The Sahara Desert has now emerged from the condition | sections of the route will present considerable diffi 
of a passive barrier between the colonies of the North | culties on account of high temperature, shortage of 
African coast and the Guinea coast. The first stage of | water, and climatic disturbances. As a preliminary to 
this development took place about ten years ago with | the actual laying of the track it will be necessary to 
the inauguration of two automobile lines which crossed | carry out a large amount of preparatory constructional 
the desert from Colomb-Béchar and from Algiers to | work and it is expected that the time required for the 
Gao on the River Niger and to Kano in British Nigeria, | whole undertaking will be from five to ten years 
with an extension to Lake Chad. Private services | Special protective measures will be required in order to 
continued the route through French Equatorial Africa | eliminate the danger of damage to the line and rolling 
to the Belgian Congo, from which a mechanised road | stock due to sand storms and the rolling-stock will 
service extends to Stanleyville in the Belgian Congo | require special sand-proof casings for al] the moving 
and onwards tothe Nile. These connections do not | parts and the bearings, so that the use of locomotives 
provide for heavy goods traffic and cannot be operated | of normal construction will be out of the question. If, 
during the rainy season or during the hot season in the | after detailed investigation, the water supply can be 
Sahara. Before the War, Air France, Air Afrique, | considered to be assured in so far as the purposes of 
and the Belgian “Sabena” lines linked Paris and general traffic are concerned, it will certainly not be 
| adequate for non-condensing steam engines. In view 
Chad. Extensions were operated to Elizabethville and | of the high stage of development which the Diesel 
across to Madagascar. Such air traffic, however, was | engine has now attained, it would appear to be well 
of limited utility and could only serve a relatively | suited to the difficult conditions of the undertaking 
smal] number of travellers. | when combined with mechanical] or electrical propul- 

A railway across the Sahara Desert has forlong beenin| sion. Diesel engines have the additional] advantage 
view, and the water supply problem necessitates the | that they can utilise the native vegetable oil products 
use of Diesel engines or condensing steam turbines | of the country as fuel. 
s the motive power. Electric traction has been ruled The length of the additions to the existing lines, 
from Bou-Arfa to In Tassit is 1,912 km., and there 
will also be the length of the link to the Mediterranean 
port, which has not yet been selected. The small 
market value of the goods that will be carried, combined 
with the competition of sea-borne traffic, will neces- 
sitate low traffic charges, and, in consequence, the 
| capital, cost and the operating costs will have to be 
kept down to the minimum. The time of the journey 
between the termini, assuming a speed of from 45 km. 
to 60 km. per hour, will be about 2 to 34 days. For 
the economic success of the railway, the rapidity with 
which the Sudan becomes colonised will obviously be 
a factor of primary importance. Altogether, the rail- 
way is expected to play an important part in the 
commercial development of Africa. 

The information on which the above article is based 
was obtained from an article published in the issue of 
the Elektrotechnische Zeitschrift for July 16, 1942. 








onditions are, in some respects, similar to those in the 
It is to be observed, however, that in the 
vase of a Trans-Saharan railway, the total length of the 


The proposed railway, the probable 


s to be of standard gauge. 

Unfortunately, the great number of different gauges 
of the African railways gives rise to a serious obstacle 
n the attempt to obtain a comprehensive linking up 
In Algeria and Egypt, besides 
he standard, there are gauges of 75 cms., 95 cms., 
In West Africa the 1-00 m. gauge is 





This Cape gauge may now be CONTROL OF Exports.—Under the Export of Goods 








in fact serves a large group of industries. This diversity | considered to be the standard for Africa and long 
of interests causes less difficulty than might be expected | sections of the railway lines of the Congo and Portuguese 
and makes the field of work inexhaustible. Nine trade | Rast Africa have been converted to Cape gauge at 
associations support the Research Association under | great expense. The suitability of the Cape gauge has 
arrangements by which their members are members| been confirmed by the practical experience of its 
of the Research Association. Each of these trade | operation in the great mining industries of Rhodesia. 








associations constitutes a fairly homogeneous group| In accordance with a protocol issued by Maréchal 


likely to be interested as a whole in a particular subject | Pétain dated March 23, 1941, the French Government 
of research. 


é decided upon the construction of a standard gauge 
(To be continued.) 





Trans-Saharan railway from the Mediterranean to the ! or mainly of metal. 


(Control) (No. 4) Order, 1943 (S.R. & O. 1943, No. 455, 
price 1d.), which comes into force on April 19, the control 
is extended to cover telegraph and telephone apparatus, 
tea-leaf processing machinery, brake and clutch linings, 
distributor caps and rotors, and butane and mixtures 
containing butane. The Order also extends the existing 
control in respect of talc, steatite and soapstone; and 


} flowmeters ; indicating, registering and recording units : 


Venturi tubes, Pitot tubes and orifices for these, wholly 
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LABOUR NOTES. 


in the form of a report, details of the Greene Board 
of Investigation’s permanent conciliation scheme for 
the coal-mining industry were submitted, last week, to 
the Minister of Labour and National Service and the 
Minister of Fuel and Power. A National Conciliation 
Board is to be set up comprising a Joint National 
Negotiating Committee and a National Reference 
Tribunal. The Negotiating Committee, designed for 
the discussion and settlement of wage questions by the 
industry itself, will consist of 22 members nominated in 
equal numbers by the two national organisations of the 
coal owners and miners. The National Tribunal will 
be composed of three members—not engaged in the 
industry—appointed by the Master of the Rolls and 
will settle questions on which agreement is not reached 
by the National Committee. 





District questions are to be dealt with by local 
negotiating machinery, district autonomy being 
regarded as “‘ a fundamental element of the structure | 
of the industry,” but provision is made for the transfer 
from district conciliation machinery to national machin- 
ery of any district question, the special importance of 


changes in rates of wages reported to have come into 
operation in Great Britain and Northern Ireland during 
February resulted in an aggregate increase, estimated at 
about 40,000/., in the weekly full-time wages of nearly 
170,000 workpeople and in a decrease, estimated at 
3,0001., in those of nearly 180,000 workpeople. The 
industries and services in which wage rates were 
increased included merchant shipping, electrical-cable 
manufacture, rope, twine and net manufacture, and 
the printing trade in certain towns in Scotland. The 
principal industries in which wage rates were reduced 
were iron and steel manufacture, iron-ore mining, tin- 
plate manufacture, and tobacco manufacture. The 
decreases were in all cases due to the operation of 
sliding-scale agreements under which rates of wages 
vary with the movements of the official cost-of-living 
index number. 





Of the total increase of 40,0001. about 37,0001. was 
due to arrangements made by joint standing bodies of 
employers and workers, and nearly all the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. The whole 
of the estimated decrease of 3,000. was due, as has been 
stated, to the operation of sliding scales based on 
fluctuations in the cost of living. The changes reported 





which makes such a transfer desirable. Provision is 
also made for the immediate establishment of proper | 
conciliation machinery for the settlement of purely | 
district questions. Procedure is not laid down for the | 
settlement of questions arising at individual pits | 

except when they reach the stage of discussion under | 
district conciliation agreements.” ‘‘ Difficulties,” the | 


Board state, “ often develop owing to the absence of | 
suitable arrangements for conciliation at the pits, but 
we consider it undesirable to attempt to lay down | 


any procedure for universal application in dealing with 
pit disputes which we regard as essentially a matter for 
arrangement by the industry itself. The scheme places | 
the national and district organisations on both sides of 
the industry under an obligation to introduce as soon as 
possible improved methods to deal with pit disputes.” 





It has been agreed under the scheme that there shall 
be no strikes or dismissals while a dispute is under 
negotiation, and national and district associations of 
both emp‘oyers and miners are to make every effort to 
ensure that awards or decisions of the Board are 
accepted and acted upon. When the Tribunal is con- 
sidering a reference it will be assisted by four assessors, 
two from the employers and two from the miners. The 
scheme is to come into operation on May 1. 


Both sides have welcomed the report of the Investi- 
gating Board. A joint statement issued by Mr. Ebby 
Edwards, general secretary of the Mineworkers’ Federa- 
tion, and Mr. W. A. Lee, Director of the Mining Associa- 
tion, expressed the ‘‘ deepest debt of gratitude " which 
the industry owed to the Board, and to Lord Greene per- 
sonally, for their services to the industry, and welcomed 
‘the expression of the willingness both of himself and 
of his colleagues to help in solving any difficulties that 
may arise in the completion of the necessary arrange- 
ments.” 





The output of saleable coal in the four weeks ended 
March 20 averaged 4,013,700 tons a week, compared 
with 4,016,400 tons in the previous four weeks and with 
4,074,600 tons in the corresponding period (four weeks 
ended March 21) of 1942. The production from outcrop 
workings is not included in these figures. It averaged, 
in the four weeks ended March 20, 51,800 tons a week 
and compared with an average of 30,400 tons a week in 
the previous four weeks. Four districts, as against 
three in the previous four-week period, qualified for 
output bonuses. They were Leicestershire ls. 6d. per 
shift, South Derbyshire Is. 3d. per shift, Somerset | 
ls. 3d. per shift, and Shropshire 3d. per shift. 


Sir Stafford Cripps, Minister of Aircraft Production, 
speaking at Hull on Sunday, referred to a small minority 
of workers who, he said, seemed still unable to realise 
the over-riding needs of the moment. From time to 
time, strikes still took place in our factories, upsetting 
production and delaying occasionally the most vital 
weapons. Such a dislocation might spread far and 
wide. A few men striking in one factory might affect 
the whole flow of production in many others. “I 
know,” the Minister continued, “‘ that there are griev- 
ances, differences, disputes, but none of these to-day 
justifies a strike in the factories any more than they 
would justify a mutiny in a ship or at the front. There 
is machinery by which all these differences can be 
settled. I know it is sometimes slow—slower than it 
ought to be, perhaps—but that is no justification for 
helping Hitler by holding up production.” 


In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service the 








in January and February are estimated to have resulted 
in a net increase of about 185,000/. a week in the full- 
time wages of nearly 1,000,000 workpeople and in a 
net decrease of 2,600/. in those of nearly 160,000 work- 
people. In the corresponding two months of 1942 
there was an increase of about 150,000/. in the weekly 
full-time wages of over 1,500,000 workpeople, and a net 
decrease of about 2,200. in those of 80,000 workpeople. 





The number of disputes involving stoppages of work, 
reported to the Ministry as beginning in Great Britain 
and Northern Ireland during February, was 75 as com- 
pared with 101 in the previous month and 63 in Febru- 
ary, 1942. In these 75 new disputes about 11,500 
workpeople were directly involved, and 3,900 work- 
people indirectly involved—thrown out cf work, that 
is, at the establishments where the stoppages occurred, 
though not themselves parties to the disputes. In 
addition, about 700 workpeople were involved, either 
directly or indirectly, in eight disputes which began 
before February and were still in progress at the 
beginning of that month. The number of disputes in 
progress in February was thus 83 involving about 
16,100 workpeople. The aggregate number of working 
days lost in these disputes during February is estimated 
at 34,000. 





Of 79 disputes which ended in February, 28, directly 
involving 4,800 workpeople, lasted not more than one 
day; 25, directly involving 3,300 workpeople, lasted 
two days; 12, directly involving 1,400 workpeople, 
lasted three days ; eight, directly involving 1,000 work- 
people, lasted four to six days; and six, directly 
involving 700 workpeople, lasted over six days. Of 
the 75 disputes which began in February, 13, directly 
involving 1,300 workpeople, arose out of demands for 
advances in wages ; three, directly involving 100 work- 
people, out of proposed reductions in wages ; 18, directly 
involving 4,000 workpeople, out of other wage ques- 
tions; four, directly involving 400 workpeople, out of 
questions relating to working hours ; 10, directly involv- 
ing 3,100 workpeople, out of questions respecting the 
employment of particular classes or persons; 22, 
directly involving 1,700 workpeople, out of other ques- 
tions respecting working arrangements ; and five, 
directly involving 900 workpeople, out of questions of 
trade union principle. 


Final settlements were effected in February in the 
case of 69 disputes, directly involving 10,500 work- 
people. Of these disputes, 15, directly involving 2,300 
workpeople, were settled in favour of the workpeople 
and 25, directly involving 5,900 workpeople, in favour 
of the employers. Nineteen, directly involving 2,300 
workpeople, resulted in a compromise, and in the case 
of ten, directly involving 700 workpeople, work was 
resumed pending negotiations. 


A special arbitration tribunal, composed of Mr. 
Craig Henderson (chairman), Mr. Humphrey Edmunds, 
and Mr. Harold Laski, began the hearing, in London 
last week, of claims for wage increases by unions repre- 
senting 200,000 "bus and tram drivers and conductors. 
The unions concerned are the Transport and General 
Workers’ Union, the National Union of General and 
Municipal Workers, and the National Union of Railway- 
men. The application to London Transport was con- 
sidered last week, and that to English and Welsh 
municipal authorities operating tram or *bus services 
this week. Mr. Harold Clay, acting assistant general 
secretary of the Transport and General Workers’ 
Union, presented the cases of all the unions. 





SHIP SALVAGE.* 
By A. P. MacFaRLaNeE. 

Ir is generally accepted that, in a salvage on a bad 
coast, the cargo which may be on board should form 
but a secondary consideration to the ultimate saving 
of the vessel. On the other hand, much valuable cargo 
has been saved from vessels which were never refloated. 
Many vessels which could have been salved have been 
sold as they lie for the reason that the ultimate cost 
of the probabie repairs, with expenses, would exceed 
the value saved. At the present time, however, if 
there is the slightest chance of the vessel being 
refloated, operations may be started at once, inde- 
pendent of whether constructive total loss may be the 
final ending, as the material alone, whether damaged 
or not, is so valuable. As a business it is a gamble 
from first to last. The Admiralty have created their 
own Salvage Section during recent years, and young 
officers from all over the Commonwealth of Nations 
have been encouraged to join the Corps. In years to 
come, the salving of ships will not want for expert 
advice ; but one thing they must note—that, in post- 
war operations, cost must be taken into consideration 
with the minimum upkeep and supply of material. 

Unless the salvage officer can do his own diving, 
he depends on his diver for a report on the condition 
of the underwater parts of the ship, and it is this 
examination which generally decides whether to 
attempt salvage or leave it alone. Diving suits have 
now submarine telephones. Divers cannot do much, 
if any, work at a depth over 150 ft.; there are, how- 
ever, cases where diving has been carried out at 400 ft., 
but here the divers went down in a metal case and by 
means of their telephones directed those on deck just 
where to land their grabs, explosives, etc. By this 
means, a great amount of gold was salved from the 
Egypt at 318 ft., and, quite recently, by Captain 
Williams, from the Niagara at 400 ft. Dr. Beebe tried 
to photograph marine life on the ocean bed, and 
it is certain that he touched bottom at 3,000 ft. 
and came up quite unharmed. He was in a cast-iron 
globe with quartz windows. 

Steam pumps, although they give a minimum of 
trouble, are generally heavy and must be very securely 
fastened down ; it is also important to get their exhausts 
as high up as possible to keep the deck clear of steam. 
Motor pumps, of which there are a great number, are 
lighter and more easily handled, and can be placed 
almost anywhere with a minimum of fastening. Pulso- 
meters can be hung anywhere and give little trouble, 
but usually are very heavy on steam. Submersible 
pumps, lowered into thé water and supplied with 
electricity either from the ship or from the salvage 
vessel, work in small spaces, but require an experienced 
driver. The suctions can be either rigid pipes or 
rubber pipes stiffened internally by treated canvas 
with iron hoops and covered again on the outside with 
canvas. Suction pipes are generally in handy lengths 
so that the minimum effort is required to handle the 
connecting flanges in jointing; 10 ft. long for rubber 
lengths is usual, and galvanised pipes can be in 2 ft. or 
3 ft. bends and from 3 ft. to 6 ft. lengths. All suctions 
should be of the same diameter and length, so that 
they can be fitted to any kind of pump. Pumps should 
have lifting gear permanently fitted so that their 
plumb lift can be immediately carried out. In placing 
pumps on board a stranded vessel, it is often of first 
importance to do this as quickly as possible, and, 
especially with a swell running, it is just as important 
to be able to let go immediately. All suctions should 
be well triced to erections, particularly in way of 
hatch coamings, so that chafing is reduced to a mini- 
mum ; and foot valves should be hung up by a separate 
tackle to that on the pipe length. This is for the 
protection of the whole set of joints in the hanging 
pipe line, as, on stopping the pump, the column of 
water in the suction line drops the foot valve with such 
force that joints may be started or the piping carried 
away. By this tackle the suction can be moved as 
required when pumping. 

Suction-pipe couplings should be of the male and 
female type, with Muntz metal or brass bolts, per- 
manently fastened to the male coupling, but hanging 
loosely on pins riveted to the flange. These bolts should 
be at least twice as long as necessary to make the joint 
for the purpose of catching the female flange when 
out of line. The bolt holes in the female flange should 
be slots and the bolts should have nuts of Muntz metal 
or brass and be made with a good shoulder to act as a 
washer; with this arrangement, it is far easier to 
bring flanges together when the pipes are not exactly 
in line. All steam piping should be flexible and the 
couplings should all be of the same size and pattern, 
with one or two extra removable short flanged pieces 
to enable piping to be coupled up to any size of deck 





* Paper read at a meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on January 22, 1943. Abridged, 
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steam pipe that may be on the ship. The exhaust of 
motor pumps should be kept as high as possible in 
order to keep the exhaust gases away from the workmen. 
Whatever the cause of stranding, the vessel has, for 
the time being, completely lost her buoyancy, and, 
until this has been restored she will remain stranded 
or sunk. ‘* Suction,” as it is called, is governed entirely 
by the nature of the ground she sits on, and whether 
it partially or wholly covers the bottom of vessel. 
Vessels have been seen to jump up a couple of feet 
when the so-called, “* suction” has been overcome. 
However a vessel is ashore, it is always important 


to keep her in the same position, so that no further | 


movement can extend the possibly damaged plating 
until the salvors are ready to attend to the refloating. 
This is usually done by carrying out an anchor or 
snchors into deep water and connecting them to some 
convenient part of the vessel. If the vessel is light 
andl more less dry water, it is important at 
once to scuttle her loaded and on a 
ocky with heavy predicted, it may 
ne to flood the engine-room by taking the 
valve removing one of the 
These be easily rejointed 


arises to do 80 


at low 
If the 
weather 


or 
vessel is 
coast, 
De essary 
off an injection 
condenser doors 


cover or 


small can 
when the occasion 

It well known that a vessel on a sandy bottom 
suffers eventually by the shifting of the sand; the 
ends become free and the sand banks up amidships. 
This is caused by the motion of the sea washing along 
the finer ends of the vessel and in many cases has resulted 
very often just about-the middle length 
therefore it is 


1s 


n a buckling 
»f the vessel and, 
always important in a stranding of this sort to keep 
a3 little weight as possible on the ends. This is done 
by pumping out the forward and after tanks as the 
tide recedes and filling them up as the tide rises ; 
for this same reason, the scuttle holes are placed just 
above the tank top, allowing the water to run out 
f the holds as the tide goes back, or in when rising. 
When required a small patch can soon close these 
scuttle holes. A salvage officer should know in a 
general way the construction of the ship he is wishing 
to refloat and particularly whether she has tanks fore 
and aft, or where they are, with their capacities; if 
this information not available, he may 
what the draughts were previous to stranding and the 
amount of cargo on board, from which he can find out, 
by a simple calculation, fairly approximately the 
weight of the ship and the possible draught available 
to restore her buoyancy. 

\ difficulty arises sometimes in salvage where one 
or more of the holds are pierced and the sea has free 
access, and it is necessary to know whether, and at 
what draught, the vessel will float if this or that com- 
partment is flooded. One thing is certain, that the 
water in this hold will eventually attain the floating 
depth ; therefore, by assuming the quantity of water 
at this depth, the amount of lost buoyancy will be 
known within fair limits, and, by calculating on the 
restricted sound portion of the ship, the necessary 
information ascertained. If it is simply in a ballast 
tank, open to the sea, then the salvor assumes that that 
quantity of water is just added weight to the ship, 
because the water cannot rise any farther than to tank 
top. It is better, as a rule, to have all tanks thoroughly 
empty or entirely full, for slack water usually means 
1 list, which increases owing to the slack water following 
the list of the ship. A vessel on rocks is generally in a 
fixed position, and, providing she is not too heavily 
pierced, it is possible to deal with the rocks one at a 


in some, in a fracture ; 


also, 


1s 


time by blasting and by fitting salvage patches over | 


the hole or holes. 

The methods to be employed to restore the buoyancy 
of a stranded vessel depend entirely on the position, 
the rise and fall of tide, the expected weather, the 
appliances at hand or near, and again if loaded or light 
or if badly damaged. If she is loaded, it may be neces 
sary simply to discharge some cargo, or, if light, to 
pump out the ballast tanks, to restore the buoyancy 
and so enable the vessel to be refloated with her own 
power; but generally, if she remains ashore more than 
one tide, the chances are that she will require salvage 
assistance. No tugs in existence can pull a ship off the 
ground if she is in contact fore and aft. The real value 
of a tug’s assistance lies in the fact that a fairly steady 
pull can be made which keeps any gain, particularly in 
a swell, until the vessel is really afloat. The best pull 
is with fleeting blocks and tackle along a ship’s deck, 
onnected to an anchor or anchors well secured in 
deep water ; but this method has its drawbacks, which 


are at their maximum in a swell. Owing to the 
restricted space, these tackles must be fleeted when 
brought “two blocks,” and although there may be 


quite satisfactory fastenings, the pull is slackened in 
letting go and running back the tackle and the loss in 
& seaway may entirely cancel any benefit gained. It is 
therefore necessary, in my opinion, at all times to have 
tugs’ assistance when refloating to actually 
sttempted, even although the tackle arrangement is in 


1s be 


xistence. 
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Water ballast tanks reduce the chance of total loss 
when stranded and it is now a rare thing to leave a 
badly bottom-damaged vessel to break up wherever 
she is ashore. Although the outer shell may be pierced, 
or a tank or tanks filled, this may mean but a small 
matter. When both watertight shells are pierced or 


leaking heavily, recourse must be had to pumping and 


all the preliminary work of fitting up a sufficient 


quantity of plant to overcome the leakage is added. | 


If it is possible to get at the fracture or started plating, 
salvage patches can be fixed, rivet holes plugged, seams 
caulked, etc. Where a vessel is submerged entirely 
it may be necessary to construct a cofferdam around 
the leaking compartment or compartments 

If the ship is badly holed and not entirely covered, 
it may be necessary to close up the leaking compart- 
ments entirely and, by the use of air, to blow out the 
leakage and so restore the buoyancy. This method 
requires that decks, hatchways and bulkheads should 
be shored and made airtight in the damaged compart- 
ments, and air compressors fitted, with the necessary 


6. 


piping from air tank to damaged section. Care must 
be taken to see that bulkheads, decks, etc., are strony 
enough to withstand the air pressure. Magnificent 
work was done in this kind of salvage at Scapa Flow, 
when the various battleships were ingeniously lifted by 
Messrs. Cox and Danks. 

In the Thames, when a vessel is sunk, the Port of 
London Authority remove her from the fairway an 
beach her where temporary repairs can be made at 
low tide to enable the vessel to be taken to a nearby 
dry-dock. This lifting done by specially-fitted 
barges, which, being placed on each side of the sunken 
vessel in sufficient numbers, are connected to each 
other by steel ropes passing under the bottom of th« 
damaged vessel and fastened to each side of the barge 
The barges are filled with water and sunk as low as 
possible, then the ropes are hove tight by spec ia! 
winches at about low water and the barges pumped out. 
when, by the rise of water, the vessel is lifted from th« 
bottom in the rope cradle and may be taken to th 
shore. There are variations of the use of air metho:ls, 
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such as filling air bags or using empty barrels, but these 
are not to be recommended. 

Cofferdamming is only carried out when the ship's 
upper decks are under water and when no excessive 
Jeakage is anticipated within the compartment or com- 
partments that are to be included in the operations. 
On this coast, this phase of salvage is a gamble, unless in 
a harbour or quiet waters, as the work of months may 
be swept away or shattered by the sea; indeed, on any 
coast it is the most hazardous type of salvage. In a 
harbour where steel can be used it can generally be 
regarded as a safe operation ; and in building the walls 
of wood, if careful attention is paid to having them built 
in sections and securing the opposite ones at the same 
time, there is but little danger. When all is erected, | 
however, care must be taken to have an outlet which 
can be closed when required to safeguard against out- 
ward or inward pressures. As may be seen from | 
Figs. 1 to 4, on page 290, cofferdamming is a tre- | 
mendous undertaking. The pumping and the placing | 


of pumps require great care and, as most of this work | and this was carried away for about 90 ft. from the 
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has to be done by divers, the simplest and handiest 
fastenings must be designed and the sections kept 
well within the power of the diver to handle, remember- 
ing he has to place and fasten them at the same time. 

I should like to illustrate several different cases which 
show various sides of a salvor’s work and methods. 
The first is the salving of the C.P.R. passenger vessel 
Empress of China, which stranded just at the entrance 
of Tokio Gulf, Japan. This vessel went ashore head 
on to the beach and damaged herself badly, breaking 
both propellers and landing with a rock right kehind 
the rudder, carrying it away. The Mitsubishi Salvage 
Corps undertook the salvage on a “‘ no cure, no pay ” 
basis, and after working at the vessel for many months 
they were desirous of giving up the job. I was sent 
out to assist, and found all holds tidal except No. 1 
and that, although sufficient pumping plant could 
attend to most of the compartments, it was impossible 
to keep the water down in the after end where this 
was most necessary. The vessel had a 12-in. bar keel 


stern, and the bottom in way and just under the 
dynamo flat was apparently badly damaged ; the flat 
was between the two tunnels, which had an open bilge. 
The Japanese could not make this flat anything like 
tight and had tried everything. I recommended that 
a tunnel under the vessel be blasted away and showed 
them how to do this. When it was cleared, I suggested 
that a salvage mat made of coir and canvas be trussed 
up in way of this damage, and that all pumps be 
lowered a further 7 ft. I considered that, when this 
was done, the vessel would be refloated within two 
| months. As a matter of fact, she was-in dry-dock 
| within three months, despite typhoon weather. This is not 
| an exceptional case, but is given as asample to show how 
easily a big job might have been given up, which was 
| ultimately saved by a very simple temporary covering. 
| The next example is of a vessel, insured for total loss 
| only, which was lying on her port side right in the middle 
of Shimonoseki Straits, Japan. She was 335 ft. long by 
43 ft. beam, and 30 ft. moulded depth to shelter deck. 
During a general overhaul in September, 1912, a wind 
| of typhoon force, acting at right ungles to a 7-knot 
tide, caused the vessel to list and, with slack water in 
| the tanks, this put her over until some open ports 
allowed the sea to come in. Despite efforts to close 
the ports, she sank and lay on igr port side in 41 ft. 
forward and 56 ft. aft. The only thing visible at the 
lowest tide was the sidelight covering on the starboard 
bridge. The vessel lay right across the tideway on soil 
| of brown clay and stone with a top covering of sand. 
| The rise and fall of the tide was about 5 ft. and the tide 
race was 7 knots either way, and immediately so. The 
method of refloating this vessel consisted of turning the 
ship upright and then cofferdamming. After about a 
month’s discussion and arrangement, the salvors started 
| Operations on November 20, 1912; the vessel was 
uprighted in March, 1913, refloated in May, towed into 
|the inner harbour and then to Kobe where she was 
accepted by the Government Commission in June, 
1913, as not being a constructive total loss. 

To turn the vessel upright, three wooden tripods, 
42 ft. high, were stepped into wood triangles, laid and 
fastened at their highest end to the ship’s side in way 
of the shelter deck sheerstrake by various means. In 
the first place, the legs were simply lashed together at 
the top, but later they were fitted together with a flat 
chamfered hardwood piece on top; backstays were 
taken to the masts which were reinforced with heavy 
wood sheathing. The middle tripod was stayed to the 
boiler-room casing. Anchors were laid about } of a 
| mile distant to get as near a horizontal pull as possible, 
| carefully buried and stopped, and the wires led back to 
|extra heavy four-sheaved blocks, fastened to the back 
stays. Nine anchors were deeply buried and covered 
| by stones for these operations. As there would be men 
on board when uprighting, ladders were erected to 
| enable them to keep out of the water. 
| The steel-plated accommodation was made water- 
| tight and all open and doubtful ports closed by salvage 
| patches and shored inside. Ventilators, davits, loose 
| salle and stanchions, ete., were removed ashore. Air 
| Was then pumped into the upper corners of the hatches. 
The smoking room aft, which was very deep in the 
water, was specially shored and made airtight. To 
assist in levering the vessel upright, a floating crane 
| was used to pull on one of the masts. Weights were 
| hung on the starboard bilge from the deck; various 
| tugs and a pile driver supplied the steam power and, 
| when pulling on the tackles, hove in their anchors and 
went ahead with theirengines. A stopper was fastened 

| to the starboard side to prevent the vessel moving 
| laterally when uprighting; but it was never required, 
as she came upright very comfortably, lying with the 
bags which were hung on the bilge as a bottom stopper, 
| and with a 5-deg. list. 

Fitting the cofferdam was fairly easy, as the fasten- 
ings were noted on a survey of a sister ship and all 
measurements taken off her proved entirely satisfactory. 
| The cofferdam was erected for 250 ft. along the deck, 
from the fore part of the bridge house to the fore part 

of the after saloon. This cofferdam was put on with 
vertical planking in sections in way of the shelter to 
the boat deck, and horizontally above this. The double 
angles at each side of the boat deck were convenient 
to lie against and make fast to; the angles also pro- 
viding excellent shoring. Above this, and on the boat 
deck, heavy knees were dogged and bolted down, and 
on these the horizontal planking in sections was fitted, 
shored, fastened and braced and turn-buckled, port 
and starboard sections being fitted and secured 
at the same time. The after end of the cofferdam 
was 28 ft. deep and had to be specially strong and 
well shored. In fitting up the pumping plant, 
most of it had to be placed in position under water. 
On April 26, the first attempt was made to float the 
vessel, but proved a failure; some alterations in 
pumping plant and the strengthening of the after bulk- 
head followed, which, on May 15, proved to be entirely 
successful. The vessel was then towed into the inner 
harbour. 

The third example, shown in Figs. 5 to 8, on pages 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939 


The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 


298 and 299—an ideal case where air could be and was 
used to advantage—was the S.S. Ikalis, of Liverpool, a 
ship of 4,329 tons gross, ashore on a rocky coast near 
Muroran in North Japan and loaded with timber on 
deck and a cotton cargo in all holds. The vessel 
stranded early in May, 1913, and a contract was made 
by the master with Japanese salvors on “‘ no cure no 


pay ” basis for a remuneration of 10,0001. It was fully Specification ig not illustrated. 

two months after the vessel stranded before I got to| Where inventions are communicated from abroad, the 

her. I found the vessel heavily on the rocks, from about e pics of pe of the Communicators are given in italics. 
rape 9 - m fi - opies of S cations may be obtained at the Patent 

the after end - ee = — ve the oo . ote. +~ lying Office S&S Branch, i: Southampton Buildings, 

apparently well settled down into them right forward. Chancery- - ~~ London, W.C.2, price 18. each. 


Nos. 1 and 2 holds were discharged, but the cotton, 
quite undamaged, remained in the after holds, which, 
including engine and boiler spaces, were quite tight. 
Nos. | and 2 holds were tidal, but an internal cofferdam | 
was erected over the fractured tank-top plating in 
No. 2 hold and it was reported that, in a trial pumping, 
the water had been taken down to within 3 ft. of the 
tank top when all suctions choked with loose cotton. 
The vessel showed no signs of movement. 

I suggested that an air compartment should be built 
in No. | hatch to assist in lifting the forward end, but 
the salvors wanted the cotton cargo out of the after 
holds and extra money for the other work. I decided, 
with the active help @f the officers and chief engineer. 
to close up No. | hatch and blow out the water in this 
hold, seeing that it was improbable that the salvors 
would ever refloat the vessel by their then operations. 


The date of the he of the acceptance of a 
Complete Specification is given after the abstract in | 
each case, unless the Patent has been sealed, when the 
word “* Sealed "’ is appended. 





of the advertisement of the acceptance of a Complete 


Specification, give notice at the Patent Office of 


| 
| 
grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 
547,224. Lubricating Oil Priming System. Black- 
stone and Company, Limited, of Stamford, and G. Halle- 
well, of Stamford. (1 Fig.) February 17, 1941.—The 
invention is a system for priming with lubricating oil 


pressed air. The priming oil container 1 is permanently 
connected to the engine sump 2 by a sump pipe 3 leading 
from below the oil level in the sump to a lower level in 


I instructed Lloyds’ Agent to buy a 9 in. by 9 in. by the container. A priming oil pipe 4 leads f the 
11 in. compressor, which I had admired when in nabtein af the Prod ae . wine - rect om gory 
Yokohama, and to forward it by the first steamer to bo tinh Seti teeta ate _" p don epee 
Muroran. It was fitted up on the shelter deck, just ee ee © Ses te Soe 


box and bearing and the piston lubricating pipe 7. The 
container 1 is filled up to the 
spheric pressure in the container. A branch 
pipe supplying air from the starting air 
engine applies pressure to the top of the oil in the con- 
tainer when the receiver outlet valve opened. A 
partial non-return valve 12 in the pipe 3 reduces the pipe 
area when the in the container 1 is greater than 


about the afier end of No. 1 hold. Meanwhile, plenty 
of timber being available at Muroran, the closing of 
No. 1 hatch was proceeding, with the able assistance of 
the chief engineer and his men. The hatch was closed 
by bolting on the underside, and to the "tweendeck 
plating, 12 in. by 12 in. machined baulks ; the seams 
were caulked, and paper-lined in way and inside of the 


8 of the 


is 


pressure 


hatch. On top of this, 5-in. planking was fitted fore- that the ofl in ti 7" tet 

o . over c 1 n > sl ° s > sc a y 
and-aft and nailed down; the seams were again |“ oo ae Se er eee eee us valve has cuts across 
caulked, and, finally, all seams and corners were care 


fully lathed over paper, and a layer of cement run in 
overall. “Thwartship and fore-and-aft pieces were | 
then fitted to take a system of shores from the shelter- 
deck coamings. The remaining “tweendecks were 
shored in the usual way from the shelter deck. Special 
eare was taken to make the cement chocking between 
frames air-tight. Fig. 7 shows the method adopted. 
The greatest difficulty was how to sound the hold | 
when under pressure, as I had blocked up the gauges 
“on the compressor. This was overcome by fitting in a | 
salvage patch, over a trimming hatch hole, a series of | 
condenser tubes fitted with loose plugs. The lengths 
were from 4 ft. to 16 ft. and the one blowing air, when 
the plugs were removed, was the nearest to the water. 
When No. | hold was completed, the salvors being not 
yet ready, I took in the forepeak tank in the air field. 
The salvors meanwhile were trying to make tight their | 
cofferdam in No. 2 hold and at the same time to clear 
up all loose cotton; also, they got another pump to 
assist in this hold. When we were confident that 
everything was working well forward, I made the 
salvors prepare for a certain date. The pumps took 
the water down to 10 ft. over the tank top and stuck 
there, but, on working the compressor, the vessel’s 
stem visibly rose and at the stated time she came off 
the rocks with so much speed that the propeller fouled 
our kedge anchor wire before the engines could be 
stopped. After coaling in the roads, she left under her 
own power for Hakodate, where the remaining cargo 
was discharged and she was dry-docked. Upon dock- 
ing, No. 1 hold was found to be in a dreadful condition ; 
the bottom was practically hanging out of the ship, and, 
as it might be necessary to proceed further for repairs, 
the airtight work was left untouched, but the No. 2 
eofferdam rebuilt. After taking coal ballast in after 
holds, the vessel left for Uraga, across some 600 miles 
of open sea, for repairs. By this we saved 4,000. in 
the cost of repairs. The air compartments gave no 
trouble, the loss when pitching in a heavy swell gradu- 
ally being made good with compressor working at a 
steady pace all the time. 
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the seat to allow 


of oil to be forced 
back into the sump, followed by compressed air which 
tends to keep this oilway clear. The pressure of the 
air in the oil container is thus reduced, and this prevents 
the oil from being entirely exhausted from the container 
and air entering the lubricating oil system. As a further 
precaution, a pressure-reducing valve 13 is inserted in 
the priming oil pipe, so that unless the pressure in the 
priming oil container is above the setting of the reducing 
valve, oil will not flow into the lubricating oil system 
and air below this pressure will be exhausted into the 
sump. When the receiver outlet valve is closed, the 
air pressure in the supply line leaks away and the priming 
oil container is re-filled with oil by gravity through the 
sump pipe and is thus ready for a fresh engine start. Air 
is not actually admitted to the engine cylinders until the 
engine starting valve is opened so that during the short 
period between the opening of the receiver outlet valve 
and the operating of the engine starting valve priming 
of the engine is taking place By this system the pistons 
are automatically primed for a short period before the 
engine actually starts and for a short period after starting. 
August 19, 1942.) 


a small quantity 


( Accepted 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

548,022. Dial Micr Mov The Mollart 
Engineering Company, Limited, of Surbiton, and S. E. 
Harris, of Surbiton. (4 Figs.) April 2, 1941.—The dial 
micrometer shown has a casing from which projects a 
plunger 12 Behind the dial plate 11 is secured a back- 
plate 16 (Fig. 2). The plunger 12 is integral with a square 











ECONOMY UN THE Use or Brrumen, TAR AND Piten. 

As economy in the consumption of bitumen, tar and 
pitch has become increasingly essential, the Ministry of 
Works Committee on Building Materials Standardisation 
has issued revisions of its economy memoranda Nos. 2 


and 9. The first of these relates to roofing, the tanking | section rod 18 which is held close to the backplate by a 
and damp-proofing of basements, damp-proof courses, | saddle 19 so as to be free to move longitudinally. A pair 
the weatherproofing of walls, the protection of iron and | of balls 20 and 21 reduce friction to a minimum. The 


saddle 19 which lies approximately midway between the 
balls 20 and 21 is grooved to form a runway for a third 
| ball 25 on the other side of the rod 18. Beside the rod is 
|@ roller 28 round which is wrapped a fine steel wire 
secured to the bottom of the rod and passed upwards 
in a shallow groove, the upper end being secured by a 


steelwork, flooring, roads, and paths. Emergency 
memorandum No. 9 concerns the coating of iron and 
steel water, gas, and hydraulic mains, and sewage pipes. 
Copies of the memoranda may be obtained on application 
to the Ministry of Works, Lambeth Bridge House, 
S.E.1. 


London, 





Any person may, at any time within two months from the | 


opposition to the grant of a Patent on any of the | 


internal-combustion engines which are started by com- | 


sump oil level at atmo- | 


receiver to the | 
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fastening bolt under tension. The roller spindle carrj 
| between the plates 11 and 16, a quadrant 34 hay 


flanged periphery concentric with the spindle. A rojj 


upon the pointer spindle has a similar taut wire wrap; 


Fig.!. 


in Fig.2. 
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round it, the ends of the wire being attached at each «) 
| of a circumferential groove in the quadrant. This desi 
| of the movement has the advantage that it avoids 
substantial backlash without the provision of biasing 
springs. Friction is relatively light, and the mechani- 

| is simple to manufacture to a high standard of accura: 

( Accepted September 22, 1942.) 


at 


MISCELLANEOUS. 

548,700. Cartridge-Gauging Machine. Molins Machire 
Company, Limited, of Deptford, and G. F. Pembroke, vo! 
Deptford. (3 Figs.) March 18, 1941.—-The invention is 
an arrangement of the taper gauging mechanism for casc~ 
whereby the into and out of 
the gauging Ihe 
cartridge-cases are fed in succession to V-shaped supports 
at the taper gauging station RK from a previous gauging 
operation by a transfer member T. As each cas 
moved on to the V-shaped supports it is located b 
guides at the base and the open end. The gauge f: 
| gauging the taper of the shoulders of the cases is a rinu 
in two opposed parts 123 and 124. The lower part 125 
| is fixed to the frame of the machine while the upper part 
| 124 is carried on a lever 125 the spindle 126 of which is 
pivoted in the frame. A cam 127 moves the lever up ani 
| down through a follower arm also fixed tothe spindle 126 
The lever is moved down prior to a gauging operativ: 


lengthwise travel of a case 


position is reduced to a minimum. 




















(tae -00) 


and the extent of downward movement of the lever ix 
determined by an adjustable stop 131. Before the 
machine is started up the adjustable stop is set and locked 
according to the degree of taper required at the shoulder 
of a cartridge. When the lever has been moved down, a 
case which is located on the V-shaped supports is engaged 
at the head by a pusher and is moved lengthwise into 
the ring-gange until it is arrested by the gauge fitting 
around the shoulder of the case. The pusher is con- 
nected with an indicator showing whether the position 
of the taper on the shoulder of a case relatively to the 
base is within the desired limits. After gauging, the 
cam 127 again lifts the lever 125, thus permitting the 


| transfer-member T to move the tested case away from 


the V-shaped supports without the necessity of the 
case being moved lengthwise out of engagement with 
the gauge. (Accepted October 21. 1942.) 
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BREAKWATERS. 
By R. R. MINtKr. 


In all marine works the foundation engineer has 
complicated problems to solve, and the great 
expense usually involved places a heavy responsi- 
bility on the technical staff to make every kind of 
investigation in order to obtain all the data required 
to obtain a satisfactory result. These data must 
include a comprehensive survey of the physical 
conformation of the neighbouring coast line for 
some considerable distance from the proposed 














so long as the transporting current is maintained the 
debris is carried along seawards, but on encountering 
the large volume of water at the river mouth the 
velocity of the current is progressively diminished to 
zero, 80 that the transporting power disappears and 
the material and silt are deposited in the form of a 
bank or ridge. Waves and tidal currents setting 
towards the harbour heap these banks up and thus a 
bar is formed. The predominant wind and currents 
tend to swing the outlet channel of the river to a line 
almost parallel to the shore. This action is also 
assisted by the tidal set and the low water channel 
of the river sneaks past the bar hugging the coast 
line. Such a natural channel is useless for naviga- 
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Fig.1(b) 


(@022.8.) 
works, the nature of littoral deposits and drift, the 
structure of the sea bed and beach, complete 
meteorological conditions of the district, and par- 
ticulars of all known storms. When the engineering 
sum of all the factors is taken it will be found, in 
general, that the problem resolves itself into a ques- 
tion of foundation stability. The improvement of 
river entrances by sea works is essential to maintain 
modern traffic standards even if the harbour is only 
used by fishing vessels. Most of the rivers of Great 
Britain would be useless for navigation to-day had 
not some protective engineering works been under- 
taken, and many of the busiest harbours in the 
world owe their prosperity to the engineering pro- 
fession. 

Rivers, in their journey to the sea, transport a 
quantity of material denuded from the uplands, and 








tion and frequently is the cause of much up-river 
flooding. Of the forces engaged, that which has 
the greatest influence in heaping up the bar is the 
wave action. This may be readily observed during 
the dry season when the flow of the river is a mini- 
mum. To overcome these difficulties training works 
are undertaken to facilitate the prolonged transport 
of the river-borne materials and silt into deep water 
where it will be harmlessly dispersed. 

If consideration were given to the river flow alone, 
training walls carried out into deep water to con- 
centrate the flow, as shown by the lines AB in 
Fig. 1, on this page, would be suitable, but wave 
action, littoral currents, and tidal currents have to 
be contended with ; they modify the problem con- 
siderably. A narrow parallel channel as A B with 
a stiff outward current has also the great disadvan- 





tage under an onshore gale of being most difficult 
to enter. The wave action would be felt up-river 
for some considerable distance and, apart from the 
difficulty of making the entrance, the navigation of 
the channel itself would be dangerous, particularly 
when the storm waves strike the head at an angle to 
the channel. The wheeling of the waves round the 
weather head and the recoil from the lee breakwater 
would probably make the water more lumpy in the 
harbour than outside. Trumpeting the entrance by 
splaying out the heads as shown at CD would 
make matters worse, as then the tendency with the 
converging walls would be to heap up the waves in 
the harbour. To ensure a suitable harbour entrance 
to serve the purpose of a haven of refuge, and to 
provide adequate scouring effect to maintain an 
ample depth of water, a large tidal compartment is 
a necessity. Such a harbour can be obtained by 
the construction of long arms into the sea, enclosing 
a large area of water, asindicated at EF. This pro- 
vides safety for shipping, as the waves are damped 
down in spreading out, after passing the heads, over 
the wide expanse enclosed by the walls; undue 
ranging at the river wharves or quays is prevented ; 
and, what is of great importance, on the ebb tide the 
great volume of water held by the walls, in passing 
out between the heads EF, assists the scouring 
action of the river. 

It has been demonstrated that natural forces 
alone will not maintain a harbour entrance in a 
permanently suitable condition for navigation, and 
improvement should take the form of increasing 
the efficiency of the beneficial natural forces. As 
the tidal flow is frequently the most important of 
these, it will have to be directed into the most 
effective channels. On the ebb, the river and tidal 
flow act together and produce a maximum scouring 
effect. It is necessary, therefore, to carry out a close 
survey of the beach, so that the line of the proposed 
channel and the sites of the breakwaters and train- 
ing walls are in the optimum positions. Naturally 
the structure of the sea bed will influence the 
choice, and, while it may be found practicable to 
blast out a rock bottom for a new channel that may 
perhaps be more economical in the first instance, 
it is seldom good policy to divert a channel from a 
soft bottom. Indeed, instances are recorded, where 
the diversion of the outlet from its original bed has 
brought about adverse changes in the set of the 
current, such that the harbours became unusable 
except for the lighter draught vessels. The most 
suitable line of channel is that which is most cheaply 
maintained, and the walls must be located to secure 
this. An entrance of adequate width should be so 
situated, having regard to the coast line, that vessels 
can make it in any gale, but, if in a very exposed 
position, then it should be placed to give safe shelter 
from gales in the predominant quarter. 

Thus the new breakwaters at Dunkirk, as shown 
in Fig. 2, are designed to give shelter under the 
severe and frequent gales from the north-west, 
and the entrance is full open to the north-east, in 
which direction the shallow seas give some measure 
of protection. On the other side of the channel, 
the breakwaters at Dover, shown in Fig. 3, and 
Folkestone afford protection from the prevalent 
south-westerly gales with entrances open to the east. 
There is only one breakwater at Folkestone to the 
west, the east being protected by a high cliff and a 
rocky spur of the coastline. The rivers Tyne and 
Wear, in a most exposed part of the North-East 
Coast, have breakwaters giving protection from the 
N.E. gales, with entrances open to the S.E., as shown 
in Figs. 4 and 5, while a few miles farther north the 
port of Blyth has natural protection from the N.E. 
gales; a ridge of rock runs almost parallel to the 
coast line, behind which the river debouches to the 
south, as indicated in Fig. 6. There are various 
navigational difficulties for shipping to make differ- 
ent ports in the prevalent gales, of which the most 
dangerous is a narrow entrance and a beam sea. To 
minimise the risks, the lee breakwater is frequently 
stopped some distance short of the weather head, as 
shown at E, Fig. 1. While, in the design stage, this 
distance may be tentatively fixed, it is best definitely 
decided as the construction is nearing completion. 
In spite of all precautions and extreme care that 
may have attended the preliminary investigations, 
it is not infrequently found that, as the works are 








—, . 





almost at the final stage, certain undesirable condi- 
tions manifest themselves. 

A long breakwater may obstruct the free flow of 
the tidal wave and pond it up so as to increase 
the velocity of the current round the head to a 
considerable extent. Such an event occurred at 
Dover. The normal speed of the current along 
the coast was two knots prior to the construction 
of the breakwater, but, as the latter was nearing 
completion, it was found that the speed of the 
current was increased at the head to 3-9 knots at 
flood spring tides. Apart from navigational dis- 
advantages, this increase of current speed is not 
favourable to the structure and tends to wash out 
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wave of oscillation, and the broken crested wave is 
a wave of translation. The waves of translation are 
those which mostly affect engineering works. 

In deep water waves, which are oscillatory, each 
particle of water appears to describe a circle (or 
nearly a circle) about its normal location. In the 
Fig. 7 (a), page 301, a diagram of deep-water wave 
action is shown. The small circles represent the 
paths of the constituent particles and the heavy 
line the form of the wave surface at any moment. 
The long arrow shows the direction of propagation 
and the dotted cycloidal curve a later position of 
|the wave surface. At any instant the smaller 
| arrows on the circular paths indicate the relative 





the foundations of the head, which is the part of | positions of the particles and their direction of 
the structure most vulnerable and most subject to| motion in the formation of the wave. A reasonable 
buffeting. Another undesirable effect is that the | assumption is that the wind pressure on the back of 
scour caused round the head may be deposited in | the wave, together with the frictional drag over the 
the harbour on the lee side of the pier. There are | surface of the water, is the force of causation. That 
instances of piers interfering so much with the | there is some translatory effect must be admitted 


normal flow that silting of the harbours resulted, | 


but for the present purpose this may be neglected. 


LITERATURE. 





Prism and Lens Making. By F. TWYMAN, F-.Inst.pP., 
F.R.S. London: Adam Hilger Limited. [Price 15s. 
net.) 

THE optical manufacturing industry, like many 

others, has expanded considerably during the past 

few years, since optical instruments are required in 
large numbers and in wide variety for purposes 
connected directly or indirectly with the prose 
cution of the war. To those who have recent; 
entered the industry to assist in the production of 
these instruments, Mr. Twyman’s book on making 
prisms and lenses will be of particular value ; but 
it will also have a wider appeal. The book deals 
with the methods employed in the optical work- 
shops of Messrs. Adam Hilger Limited, but those 
engaged in the shops of other optical manufac. 
turers will find much to interest them and are likely 





the consequence being that new piers located and |The water is not so readily translated as may be to pick up some useful information. The author, 


proportioned to meet the conditions had to be| assumed from the direction of the arrows, but | With commendable modesty, invites 


constructed and the originals demolished. During 
construction it is imperative to take careful observa- 


tions of any changes in the set of currents, etc., | 


caused by the new structure and of the effects of 
storm waves. 
experienced engineer regarding the advisability or 


otherwise of modifying the cross-section or siting | 


the length of the wall, the disposition of the heads, 


or the width of entrance and the amount of founda- | 


tion protection. 

Foundations of marine structures, while having a 
simple appearance in a drawing, are often productive 
of very difficult problems for an engineer. It is not 
only a question of the strata on which the works are 
sited but also of the constant series of difficulties 
brought about by the elements, fluctuating tides and 
currents. Even the construction of the foundations 
may give rise to new conditions of difficulty in the 
subsequent construction of the superstructure. The 
heavy waves attacking the shore line during a gale 
are generated by wind, and therefore it is necessary 
to collect data on the strength and duration of the 
winds about the locality and of their relative fre- 
quency and sequence. All this information may be 
charted on the points of the compass to give, on 


inspection, a graphical indication of the prevailing | unbalances the oscillations until such time as the | 


meteorological conditions of the district throughout 
the seasons. Such charts, besides being necessary 
for design purposes, are equally necessary in the 
allocation of the labour during construction. The 
wind of the longest duration may not be productive 
of the worst conditions. A wind of gale force may 
be of relatively short duration, and the general 
direction of the most frequent of the severe condi- 
tions should be noted. Littoral drift is frequently 
in the direction of the prevailing wind along the 
shore and, as it may accumulate a large quantity 


Such observations serve to guide the | 


|affects the 


energy from particle to particle in the form of a wave. | 


On the back or windward side of the wave, the 
particles move downwards but on the front or lee- 
ward face they move upward, while on the crest the 
movement is horizontal and ahead; in the trough, 
while the direction of movement is horizontal it is 
backward, or against the direction of propagation. 
This explanation covers only that portion of the 
water forming the visible wave, but as will be clear, 
the wave form of the surface indicates that the 
action must be felt at greater depths. Many reports 
|and records show that wave action may be felt at 
depths of 10 fathoms, in spite of the diminution of 
particle movement being rapid as the depth in- 
creases. 





It will thus be evident why a small floating body | 


rises and falls, in more or less the same vertical 
| plane, on the passage of each roller, and that in 
deep water it is only the form and energy of the 
wave that rolls on. But as the deep water waves 
| travel inshore a change in motion of the particles 
takes place. The oscillatory motion is modified 
| from the circular orbit to one that is elliptical as 
|shoaling takes place. The friction of the bottom 


| bottom drag causes the upper forward moving 
| particles to mount and over-ride the lower. At 
|; this moment breakers are formed, as shown in 
| Fig. 7 (6). At the instant of breaking the forward 
movement of the water particles must be equal to 
the velocity of the wave ; hence at this moment the 
total wave energy is concentrated in translation. In 
other words, at the instant of breaking a wave de- 
livers its most destructive blow. The depth of water 
through which the wave is transmitted considerably 
behaviour of the surface form. A 


|cooegy from pe itself internally by transmitting the | 


of material about any obstruction, it has a direct | sudden change of depth in deep water may even 
bearing upon the design of the works. There are | cause a roller to break. There is evidence that in 
also other factors to be dealt with in seeking protec-|7 fathoms to 10 fathoms of water long waves have 
tion at the root of the works; for instance, in low | been observed to break. When two waves meet 
lying country like the Belgian coast, when the shore | or come into phase an unstable condition arises 
line is protected by sand dunes, it is imperative | and a change of form must take place: the excess 
further to protect these sand mounds from the| energy is released by a partial break at the crest 
ravages of wind by the planting of grasses, etc.,| and a jet of water is thrown forward. When an 
where funds do not allow of more solid and enduring | ordinary stable wave approaches a shoaling beach 
construction. For this purpose the grasses which | the tendency is for the ratio between the amplitude 
are found to be of most service are sea-wheat | and wavelength to increase, until at an amplitude 


e_° 7 | 
(Triticum Junceum) and sea-lyme (Elymus Arena-| of about one-seventh the wavelength the excess 





‘ 


‘those manu 
facturers who may be using other and perhaps 
better methods ” than those he describes to inform 
| him regarding them, so that “a reliable and com- 
plete text might become available which would 
raise opticians to a level of proficiency not attained 
| in our generation.” We feel confident that such an 
interchange of information would be of benefit to 
all concerned. Some of the methods the author 
describes are admittedly antiquated, but they, as 
well as others of recent origin, have the advantage 
that they will enable unskilled persons to produce 
work of first quality after a short period of training, 
and this, in present circumstances, appears to be 
exactly what is needed. 

The book opens with a short historical chapter, 
which is followed by another giving an outline of 
the process of polishing a lens; the subsequent 
chapters fillin the outline. A particularly interesting 
chapter deals with the tools and materials in general 
use. Referring to polishers, it is explained that the 
scratches sometimes produced on the work are 
| generally due to siliceous dust which falls on to the 
polisher, and to avoid them it is important to ensure 
that the pitch on the polisher is so soft that such 
dust particles sink into it. Some interesting experi- 
ments on the rate of fall of dust particles are illus- 
trated and described in this chapter. The quantity 
production of lenses and prisms is next dealt with, 
| the equipment required and the method of employing 

it being explained in a highly informative manner. 

\A chapter on the testing of optical work describes 
| the methods found most useful in Messrs. Hilger’s 
| workshops, these methods involving the use of the 
| proof plate, the Angle Dekkor and the interfero- 
meter; a chapter on the testing of optical glass 
|completes the book. There are, however, some 
appendices, of which perhaps the most interesting 
is that relating to the preparation of reflecting 
surfaces and anti-reflection films. In this appendix 
the chemical silvering process is explained in detail, 
and those who follow it will have the benefit of the 
extensive experience of the author's firm. The 
production of metal-on-glass mirrors is also explained 
in this appendix, in a section due to Dr. K. M. 
Greenland of the British Scientific Instrument 
Research Association. 

The book is well printed and illustrated, and 
shows evidence of great care in preparation. It will 
appeal, we believe, to many who have no connection 








rius) or close relations of this family. 

Wave Action.—Apart from technical considera- | 
tions, most people are fascinated to watch the action | 
of waves in approaching a deep obstruction such | 
as a rock or pier, and to see the wave advance and 
then engulf or lap the side; then race shoreward 
to break into white foam in the shallow waters of 
the beach. At such times, if a small floating object 
should be within sight, the fascination is heightened 
by the observation of the seemingly vicious crest 
about to engulf the small body in the trough, and 
then, as though relenting, merely raise it to the 
crest and pass on. Should the small body be near 


the shore, however, in the shallows, the advancing 
wave has not the gentleness of the unbroken wave, 
but carries the body forward as though endeavouring 
to cast it out of the sea. 





The unbroken wave is a 





with the optical industry, but who find interest in 
the means employed to give a brittle and apparently 
most intractable material like glass a perfection of 
form and surface finish hardly equalled in any 
other craft. 


energy of the wave is ejected in a partial break. 
(To be continued.) 








CANADIAN Paciric Rarmway.—The gross earnings of 
the Canadian Pacific Railway during 1942 totalled 
256,864,091 dols., compared with 221,446,053 dols. in 
1941, and 170,964,897 dols. in 1940. 


Introduction to 
COMSTOCK. 
lishing Company. 


Naval Architecture. By Joun P. 
New York: Simmons-Boardman Pub- 


[Price 4 dols.]} 


LIFE AND EFFICIENCY oF. CuTTING Toots.—The | Mr. Comstock is assistant naval architect to the 
Machine-Tool Control of the Ministry of Supply, 35, Old| Newport News Shipbuilding and Dry Dock Com- 
Queen-street, London, S.W.1, have issued M.T.C.| pany, and this book is based upon the course in 
leaflet No. 9, which is entitled “‘ Increasing the Life and theoretical naval architecture given to the drawing- 


Efficiency of Cutting Tools.” It deals with the deter- 


mination of the correct feeds and speeds of hobs, with | 


hob sharpening, and with the selection, sharpening and 
application of milling cutters, broaches and tungsten- 
carbide-tipped tools. 


office apprentices of that company. The book is 
essentially practical in its treatment of the subject 
and is designed to be read in conjunction with a 
text-book of theoretical naval architecture; for 
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instance, while the use of Simpson’s Rule is ex- 
plained, no proof of its truth nor of its derivation 
is uiven, and, in the same way, the formule for | 
etacentric height and other similar | 
eometrical properties are simply accepted. 
(he author adopts rather an original method of | 
pproach to his subject. The first twelve chapters | 
» devoted to “ Ship Calculations,” in the course 
of which all the numerical calculations necessary 
explained and illustrated by application to a 
basis cargo ship. After a description of the lines 
plan and its method of construction, the hydrostatic 
calculations are dealt with, a blank displacement 
sheet being provided, with only the planimeter 
readings for the sectional areas and the half-breadths 
of the load waterline shown, which the student is 
invited to complete. A suitable blank form is also 
yiven on which to plot the necessary curves. 





THE PROBLEM OF COMBINED 
STRESS. 


By James J. GUEsT. 
(Concluded from page 282.) 


AN investigation based on variously orientated 


and body centred, was carried out by Cox and Clen- 
shaw* of the National Physical Laboratory, who 
state as their conclusion that “It may therefore 
be claimed that the effect of variation of orientation 
of the crystals in a poly-crystalline specimen does in 
itself indicate that the ratio of the yield in torsion 
to the yield in tension should be 0-500 for brittle 


crystalline structure of cubic lattice type both self | 


materials and about 0-577 for ductile materials.”’ | 





Stability is next dealt with ; but, while typical cross 
curves are given, and the method of deriving the 
statical curve from them is explained, the use of | 
the integrator is only outlined. 

The strength characteristics of steel and the 
relative efficiency of riveted and welded joints are | 
very briefly discussed, the strength problem being | 
dealt with from the strictly practical aspect of the | 
application of the American Bureau of Shipping 
Rules. A table of all the items to be shown on the 
Society’s midship section plan is given, but the | 
actual scantlings are not filled in, while a blank | 
section is also provided which the student can 
complete. This seems an excellent method of 
encouraging him to work the examples, which too 
often is not done by the reader of text-books. A 
completed table and midship section given at the | 
end of the book enable the student to check his 
work. 

Weight estimation is approached by successive 
steps, from the use of a deadweight-displacement 
ratio to detail methods using the tentative midship- 
section plan. The principal relations between the 
length, period and speed of a wave are given in a 
very short chapter. The standard longitudinal 
strength calculation is described with the aid of an 
excellent series of diagrams ; indeed, the diagrams 
throughout the book attain a high standard. The 
problem of powering and resistance is dealt with in 
a straightforward manner, being based throughout 
on the methods given by Admiral Taylor in his book 
Speed and Power of Ships, which is a necessary 
reference to an understanding of this chapter. 


This conclusion is diametrically opposed to experi- | 


a yield surface of revolution with undoubted experi- 
mental results. No such difficulty arises with the 
yield surface corresponding to the Guest Law. 
Suggestions have been made that, accepting the 
intermediate principal stress to be without effect, 
| the view taken should be two-dimensional and the 
| shear stress term modified by a term of “‘ cylindrical” 
stress or by the normal stress on the plane of the 
shear. These are merely different aspects, equa- 
tion (1) being unaltered, but while possibly simpler 
than that given, I regard the original view as the 
|sounder physically, and for certain purposes to 
| possess definite advantages. 
| Reference may here be made to a two-dimensional 
| theory of failure, usually attributed to Navier, 
| which accepts the shear stress as the primary factor 
in fracture, but states that internal friction in the 
material, proportionate to the compressive force 
on the plane of shear, must be taken into account. 








| ratio increases gradually to the value unity with no 


| depends on their interaction. 


| expression, and as strain, being purely geometric, 


mental results in which it is the most ductile mate- |°" ! : : 
rials for which this ratio is found to be 5-00, while | As it has been a that I = ~~ we 
as the material tested increases in brittleness the | ** % Convenient here to emphasise a denial. To 

| advocate generally such a theory would be against 
| scientific reason, for it is obvious that no friction 


| can exist in an elastic material while in the elastic 
: : : : . It is only in the stage subsequent to elastic 
premises are, as above, at variance with experi- me win : Fa : 
mental facts, the conclusion to be drawn is that the | failure - v internal ay can exist and of 
premises are in some way erroneous, but if the | ke prentas ae nice ee the rong may be 
deductions and facts are in accord it does not follow — ae “ oo mayy effects are far too small 
that the premises must be correct ; it can only be | *°* ©0D* menue hreyns ee , 
concluded that they may be correct. Owing to the| , According to this theory, materials in compression 
mode of solidification the surfaces of the crystals | should fracture along planes inclined to the line of 
—_ be ray while the weakness age y | stress at angles differing from i by $ tan- y, where 
i tals i cases ts that st eg ‘ ar “ 
a ee the This th 4 hae 204 | « is the coefficient of friction between finished sur- 
in manufacturing and the changes caused by heat | faces of the material. Experiments mn 1891 by Boul- 
treatment, render direct deductions from atomic | © (Washington University) for two varieties of cast 
tans athe |iron, limestone and brick, and some by Professor 
The next objection is that the criterion should be | Middleton-Smith for cast iron, showed good agree- 
one of strain—not of stress. So long as the| ment between the angle and the coefficient of fric- 
generalised Hooke’s law, that stress and strain are 'tion. For tension, the theory »predicates that the 
linearly connected, holds, which is supposed to be | material follows the simple shear stress law, for the 
the case, as previously explained, until failure occurs, | aa ron h ween! od a oe Po vac ee 
: indiff " and friction always mu n prevent move- 
her mg neve ndiiemty. 06 te mets of ment. The surface of fracture in brittle materials 


indication of a change at the value 0-577. When the 
deductions, assumedly correctly made, from any 


is more fundamental than stress, it is the more 
scientific means for the expression. Under yield 
point conditions, however, strain increases while | 
the stress remains comparatively constant; thus | 
strain being there indefinite, the yield point is 
stated in terms of stress. For this reason, and as| 
calculations are usually more easily made in stress | 


} 


under tension, however, is actually normal to the 
stress and nowhere near the 45 deg. or other angle 
which this theory would imply. Although this 
theory cannot be maintained it is occasionally 
advocated. 

An important criticism of equation (1) is that the 
state of stress ought to be viewed as a combination 


Freeboard and launching complete the first part of | 
the book, and in the last four chapters, on ‘* Design,” 
the knowledge gained is applied to the design of an 
8,000-ton cargo ship to certain broad requirements. 
Various simple methods of approximating to 


limits, I preferred that the criterion should be 
expressed as a stress relationship. 

Another suggestion is that as equation (1), pa 
| 23, ante, is linear in p, and p,, it should be simplified 
|into a standard straight line equation, such as 
weights, horse-powers, etc., are given, and in the|hp,+kp,=1. There are obvious difficulties in 
text all values are left blank for the students’ use, | this suggestion—e.g., symmetry would then suggest 
suitable values being given later in the book. A/| that A and k should be equal; the terms would be 
large number of examples, with hints on how to stress ratios, which are without significance. The 
begin them, and answers, add to its usefulness. yield surface trace on a principal stress plane is not 

The book is essentially one for newcomers to the | one straight line, as the suggestion would make out, 
industry, and will be found particularly useful to| but in the upper part of Fig. 3, page 21, ante, is 
young drawing-office apprentices, as it shows not|/A B, BQD. Thus the suggested simplification 
only how the calculations are done, but gives | cannot be adopted. As it stands, equation (1) is the 
an early insight into the need. for them and their | direct expression of the physical relationship stated 


subsequent application to new design work. This|also in words; any alteration to it would be 


of the average volumetric stress, 4(p, + p, + Ds), 
/and shear stresses only—as for the main elastic 
| constants of compressibility and rigidity and for 
| which the elastic energies are separate—and hence 
| that it is this average volumetric stress which should 
| occur in the criterion and not the volumetric stress 

(Pp; +2), actually used. In arriving at the 
Guest law, the use of the average volumetric stress 
was duly considered but was found to lead to 
| difficulties. The experimental results are decidedly 
|against it, for the observation points in Fig. 3 lie 
| a0 evenly balanced along Q B that the diagram can 
| hardly be taken as indicating any line other than D B. 
| The points are also evenly balanced about the line 
| A Bwhich is necessarily symmetrical with DB. That 
‘the results plot within the corner at B is to be 





should enable students to develop a proper appre- | 
ciation of the importance of their own individual | 
work, and show them how new designs are essentially | 
dependent upon the accuracy of drawing-office work | 
and the accurate recording of data for built ships. | 

The apprentices of the Newport News Shipbuild- | 
ing Company are fortunate in being given such an | 
introduction to their subject, and in having an | 
instructor who can expound its mysteries so lucidly. | 
Such a plan might well be adopted in greater measure | 
by the shipbuilding firms in this country. 





Raw MATERIALS GuiIpE.—The Ministry of Supply 
have sent us a copy of the latest edition of The Raw | 
Vaterials Guide.—This publication contains information | 
regarding the nature and land of origin of commodities, | 
ind outlines the procedure for obtaining supplies. The | 
control exercised over dealings in raw materials is 
explained and a summary of the relevant Statutory | 
Rules and Orders given. The address of the Raw Ma- | 
terials Branch, concerned with each commodity, is | 
furnished. The Guide is obtainable, price 1s. net, from | 
li.M. Stationery Office. 


| mathematical point of view, . . 
| by introducing the von Mises-Hencky condition o 





unscientific. |expected, for any slight anisotropy would tend to 

The shape of the yield surface according to the | this for there are an infinite number of planes of 
Guest law is an unequally sided hexagonal pyramid, | ®Ximum shear under stress B and only one for 
and it has been argued that, for the true law of | Stresses represented by points along the lines 
failure, the yield surface must be one of revolution approaching B. Thus the research definitely in- 
with its axis equally inclined to those of the principal | dicates the lines AB, BQD as determining the 
stresses. Thus in “Theories of Strength,” Pro- | ¢titerion and to the absence of effect due to inter- 
fessor Nadai emphasises this objection, stating | mediate stress. — If the average volumetric stress 
that a yield surface comprised of plane facets | WeTe employed in the criterion so that it becomes 


“leads to unsurmountable difficulties from a|%+ 4” = Yo the intermediate stress would show an 
at once eliminated | effect and the lines of the diagram would be in- 


f | clined to meet at a point B’ inside the corner B, the 
i + y My 
is strongly supported by the results obtained by 
Mason and by Cook. 

Further, when considering the representation of 
a stress system by the average volumetric stress 
and the associated shear stresses, difficulties arise 
since the latter are not specific. Elsewhere,* I have 
discussed the limitations of these equivalent shear 


* Proc. Phys. Soc., vol. 51, page 652 (1939), 


conclusion 





yielding.” Even if any such difficulty actually | angle BAB’ being tan- 
existed, the. preceding would be no valid argument. | 
Nature does not deviate from her methods to 
pander to the mathematician, and whatever she 
reveals in answer to an experimental question must 
be accepted. Elsewheret I have discussed the yield 
surfaces corresponding to the various criteria and 
have shown how great is the difficulty of reconciling 


* Proc. Royal Soc., A, vol. 149, page 312 (1935). 
+t ENGINEERING, vol. 150, page 261 (1940). | 














304 


_ENGINEERING. 








stress systems by various restrictions and shown 
that none can be generally applicable so that a 
criterion of failure cannot be thus arranged. Again, 


the only principal stress combinations in which the | 


shear stress system is specific in amount are a simple 
direct stress and the combinations of it with volu- 
metric stresses. If the simple stress be p, the shear 
stresses of the system are each } p and are, of course, 


unaltered by the superposition of any volumetric | 
| the oil to the surface. 


stress. If the suggested law be q + wv = A, the 
yield under double compression, in which a volu- 
metric compressive stress % p is superposed, would 
wee: WS 

(1 — 2 p) 


yield, the maximum value of x is }. 


As the material must have a 


As the limit 
ae ; 3A 
in simple tension, f,, on the law would be ‘a3 
a ‘ 3A 
and in simple compression p, ea 
f i+) would be 3. As 
(1 pm) 

the ratio for cast iron. is found to be considerably 
higher, it is impossible that a criterion on these lines 
can apply generally. Thus the average volumetric 
stress cannot be used with the shear stresses to form 
a general criterion. 

In conclusion, I propose to consider some difficul- 
ties relating to the Guest Law which hitherto have 
not been raised. The first arises from those experi- 
ments, of which there are several, such as those of 
Professor Middleton-Smith, shown in Fig. 4, page 
102, ante, which are in satisfactory agreement with 
the simple shear stress criterion. The value of A in 
equation (1) is zero and the volumetric tension 
necessary to cause yield is infinite, which is incred- 
ible. The explanation probably lies in the distor- 
tion of the metal in rolling being along the axis of 
the specimen, having the effect of increasing the 
tensile yield and lowering the compressive yield in 
specimens so cut, thereby making the line in the 
lower half of Fig. 3 inclined at a lesser angle to O A 
than that for the normal material. If this be not 
the explanation, it is clear that the law must depart 
from exactitude as the limiting volumetric tension is 
approached. 

To consider the next difficulty, suppose that 
equation (1) is to be applied to metals at varying 
temperatures. The constants may be supposed to 
vary, to a first approximation, with the temperature 
variation from normal, so that the equation will 
take the form 

Pi — P2 + (1 — BE)A(p, + Po) 

If t, be the temperature at which the metal 
becomes very plastic or melts, 1 — «t,=0. As 
: (1 — at) 
Ye = Ge (T — Bo) 
heated, a volumetric stress is necessary to cause 
failure at lower temperatures than ¢,, the value of 
8 must be less than that of «, the right-hand side 
of the equation is always positive. Thus the 
equation predicates that at all temperatures below ¢, 
the metal will withstand an infinitely great hydro- 
static pressure. 

Although this, as mentioned before, is accepted 
as indubitably true by a number of scientists and 
is used by them as the basis for the establishment of 
the proposition that shear stress alone is effective 
in producing elastic failure, it is not always true. 
As a piece of cast iron thrown upon the molten 
metal floats, it is clearly of less density. That the 
metal expands upon solidifying is also evident from 
the sharpness obtainable in castings. This property 
is not confined to cast iron, and is exploited par- 
ticularly in type metal. When a material expands 
on freezing it follows thermodynamically that the 
superposition of a hydrostatic pressure on the 
material in a just frozen state will cause liquefac- 
tion, which is a form of elastic failure. Thus, under 
certain conditions, the superposition of a volumetric 
pressure causes elastic failure, which is contrary to 
equation (1) of the Guest law. It is clear therefore 
that the law does not always hold when such limiting 
conditions are approached. It has been pointed out 
that a law is not to be expected to hold up to limiting 


» the maxi- 


mum ratio of these, 


2q,(1 a t). 


in order that, as the metal is 


conditions, but when these are not involved—as is | 


the case for practical purposes—the evidence now 


available goes to show that the Guest law is the | 
truth. . 


MAGNESIUM.* 
H. Descu, D.Sc., Ph.D., 
(Concluded from page 285). 

CAREFUL inspection of castings is essential, especially 
in the aircraft industry. X-ray examination is of great 
service, and is sometimes carried out as a routine 
operation, every casting being examined. Porosity 
may also be detected by immersion in hot oil, followed 
by cleaning, when defects are shown by the oozing of 
It is, however, the practice to 
fracture castings from time to time, a study of the 
macro-structure giving much information as to quality. 

Magnesium is a ductile metal, but its crystal struc- 
ture being hexagonal, it shares with other hexagonal | 
metals—zinc, cadmium and mercury—certain pecu- 
liarities. When deformed, as in forging or rolling opera- 
tions, slip only takes place on the basal plane and is 
combined with extensive twinning, while cubic metals 
have several alternative directions of slip. It is only 
at higher temperatures that other slip planes come 
into play. The capacity for deformation is soon 
exhausted, but can be restored, owing to this capacity 
for twinning, by changing the direction of working. 
If an attempt be made to roll or hammer an ingot of 
magnesium or one of its alloys, cracking readily occurs, 
even with careful precautions. The finer the grain 
size the less risk there is of cracking, and the device of 
superhesating before casting is mainly intended to keep 
the grain size small. Either extrusion or pressing 
between heated dies will avoid the cracking, the metal 
in these processes being confined on all sides. Extruded 
bars will give a tensile strength as high as 18 tons per 
square inch, and after this process has been applied 
the alloys are in a condition suitable for further 
mechanical deformation, such as rolling or forging. 
Forged bars with 6 per cent. of aluminium, studied at 
the National Physical Laboratory, gave tensile strengths 
as high as 24 tons per square inch, with 11 per cent. 
elongation, when forged as described below. 

In forging magnesium alloys the original ingot 
structure must be thoroughly broken down. This is 
best done at a high temperature, such as 380 deg. C., 
and the degree of reduction must be such that the 
effect of work penetrates to the centre of the mass. 
The critical deformation which would cause excessive 
grain growth on annealing must be everywhere exceeded 
After this, a lower temperature of forging is permissible, 
and results in greater strength. Forging is not usually 
conducted below 225 deg. C., the temperature below 
which slip is confined to the basal planes, when the 
mechanical properties become highly directional. This 
may have an advantage for a few objects in which it is 
certain that the main stresses are all in the same 
direction, but for most purposes a more random 
distribution of orientation is desirable. The power 
required for the making of large forgings is very great, 
and large hydraulic presses are necessary. The largest 
exerting a pressure of 


By ©. F.R.S 


hydraulic press in Germany, 

15,000 tons with three rams, was erected for the 
forging of magnesium alloys. Airscrews are forged in 
this way. 


Rolling is performed on cast slabs, but more often 
on material which has already had its coarse crystal 
structure broken down by e ca? The temperature 
is preferably above 225 deg. C., but an excessiv ely high 
temperature produces a coarse grain. It was formerly 
thought necessary to roll at very low speeds, but this 
can now be avoided by a proper design of the rolls 
with such camber as to avoid the edge-cracking which 
was the usual consequence of fast rolling. The speeds 
employed are not very different from those suitable for 
aluminium alloys. True cold working is not applied to 
magnesium alloys except in the rolling of sheet, when a 
strength of 27 tons per square inch may be reached. 

The machining qualities of magnesium alloy are 
excellent. High speeds can be used, provided that the 
tools are sharp, as the high conductivity for heat and 
the comparatively small pressure required for cutting 
prevent excessive local heating. The work is done dry, 
except on automatic lathes on which heating may occur | 
in a confined space, and then a jet of air for cooling 
is to be preferred to oil. 

When used for constructional purposes, magnesium 
is virtually safe from the danger of fire. For this 
there are two reasons. The conductivity of the metal 
for heat is so high that when a blowpipe flame, for 
instance, is played on to the surface of a casting or 
forging, the heat is dissipated so fast that the tempera- 
ture of ignition, about 500 deg. C., is not reached. 
Also, the film of oxide which quickly forms on the 
surface when it is heated in contact with air protects 
the metal against further oxidation. It is true that | 
magnesium is the usual material for incendiary bombs, 
but the ignition of the casing in this instance is brought | 
about by enclosing in it a charge of thermit, 








which | to 12 per cent. 
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temperature, producing so much heat that it cannot 
be conducted away, so that the container melts an 
ignited. 

Magnesium powder and filings are easily inflamma 
as the heat produced in oxidation is not conducted 
away, and when magnesium dust is suspended in 


r 

it forms, like other inflammable dusts, a highly ex. 
plosive mixture. Consequently, where magnesium and 

fhe alloys are machined care must be taken not to allow 
turnings or borings to accumulate. The friction of 


a blunt tool may be enough to ignite fine turnin s. 
Coarse turnings and chips are not dangerous. 1 
cannot be ignited by a match. When a thin obj 
such as the wall of a petrol tank, is heated by a fla 
burning only occurs in immediate contact with | 
flame, where the metal melts and burns at the s 
time, but combustion does not spread beyond ‘hie 
immediate region of the flame. Water actually ac: 
ates combustion, being decomposed with format jon 
of hydrogen, and the organic liquids used in certain 
types of extinguisher give off choking fumes in 
tact with the burning metal. Dry sand is the 
useful material, although the regulations in 
German works require the use of cast-iron boring 
bag of which has to be kept by each working p! 
In some foundries an apparatus delivering a jet 
sand is used for fires arising from heaps of swarf 
Certain proprietary powders are also said to be effect 
Grinding should either be done wet or, where this 
impracticable, the grinding machine must be enclosed so 
that the dust is drawn off by an exhaust and at « 
mixed with water. The fire risks in working n 
nesium are small and easily guarded against. 

Of all the elements used in industrial magnesium 
alloys, manganese has the greatest effect in increasing 
the resistance to corrosion, the alloy with 2 per cent 
of manganese being the most resistant. Only a very 
smail quantity of manganese remains in solid solution 
when the alloy is slowly cooled, but it expels iron from 
the molten metal and also forms an oxide film on the 
surface which is more permanent than that produced 
by magnesium alone. Calcium, which is only added 
to the extent of a few tenths per cent., slightly in 
creases the resistance to corrosion. On the other hand, 
copper, nickel, cobalt and chromium, through forming 
a second phase of different electrolytic potential, 
accelerate corrosion, while zinc and aluminium, the 
most usual alloying elements, are without harmful 
effect. 

The method of anodic oxidation, which has proved 
so effective in protecting aluminium and its alloys 
against corrosion, is less effective on magnesium, 
owing to the inferior stability of the oxide layer, which 
does not possess the resisting qualities of alumina 
Chromates give much better protection, and in struc 
tures in which magnesium alloys are used in contact 
with water, asmall concentration of alkali chromate or 
dichromate acts as an efficient inhibitor. Fluorides also 
act as inhibitors, magnesium fluoride being very in 
soluble, and this treatment assumes special importance 
when magnesium alloys are used for petrol tanks in 
aviation. The anti-knock additions made to aviation 
petrol, consisting of lead tetraethyl and ethylene 
dibromide, are without action in themselves on the 
alloy, but set up active corrosion when water is present. 
A small percentage of alkali fluoride inhibits this 
action. The alloys are usually protected against 
corrosion by a dipping process, using chromium com 


< 


pounds. Baths devised at the Royal Aircraft Estab 
lishment are extensively used. On account of the 
strongly electro-negative character of magnesium, 


metallic contact with metals showing a large potential 
difference is to be avoided, and a separating layer of 
insulating fabric must be inserted. 

of stress with exposure 
agents leads, as with many other alloys, 
types of attack. Intercrystalline attack, 

not usual, and the path of corrosion tends rather to 
follow twin boundaries than grain boundaries. Cast 
alloys are less liable to this kind of attack than wrought. 
on account of the absence of twinning, the formation 
of twins in a highly anisotropic metal like magnesium 
being accompanied by the setting up of local stresses 
Naturally it is the stronger alloys which are most 
liable, and_the plan may be adopted of * cladding 

them with a thin sheet of a less susceptible alloy. 
similarly to the protection of high-tensile light alu 
minium alloys by a coating of pure aluminium. 

In addition to the magnesium.alloys proper, con 
taining 90 per cent. or more of the metal, there exists 
an important series of alloys with an aluminium base. 
known in Germany as Magnalium and Hydronalium. 
and in England as Birmabright and MG.7, containing 
magnesium in proportion ranging from 3-5 per cent 
These alloys are remarkably resistant 


Combination to corrosive 
to special 


however, is 


when ignited by the fuse | reaches an exc eedingly high | to corrosion, especially by sea water, and behave very 


* Peter Le Neve Foster Lecture, 
Royal Society of Arts, Adelphi, London, 


W.C.2, on 
Wednesday, February 17, 1943. Abridged. 


delivered before the | been 


| fast craft. 





| well under the severe salt-spray test; hence they have 
used to quite an important extent in marine 
| construction, especially for the hulls of lifeboats and 
The term Navalium has been proposed 
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, generic name for such alloys, with from 2 per cent. | ence. The trouble is due to the neglect of adequate air | cast-iron sectional boilers, consists of a hopper con- 
as a ger A pe g 1 , ppe 


to 9 per cent. of magnesium, other elements, if present, | movement. 
Copper, used in some of | air per hour, the mean velocity over a section of the 
irlier alloys of this type, nrust be avoided as giving | rooms was found to be only 2 ft. per minute, a condition 
In the main, those solid solution | which can almost be regarded as stagnant. 


being manganese and silicon. 
the « 


rise to corrosion. 


The pro- 


alloys which do not require heat treatment are to be | blem was dealt with by installing local slow-moving 
preferred, additional strength being given by cold| punkah-type fans, fixed to the ceilings. The result 


working. 
mium has proved beneficial. 


When magnesium alloys are used in engineering, 
full account must be taken of their special mechanical 
It is not enough to replace a structure in a | theatres, where it may be necessary to maintain a tem- 


properties. 


An addition of up to 0-3 per cent. of chro- | was entirely satisfactory and gave reasonable comfort 


with a temperature of 70 deg. F. and a relative humidity 
over 80 per cent. 
A problem of special difficulty is that of operating- 





heavier metal by one in magnesium with the object of | perature of 65 deg. to 80 deg. F. for the sake of the 
saving weight, but the structure must be designed patient and also to provide reasonable comfort for the 


afresh. 
6-4 
for aluminium, and 30 


10* Ib. per square inch, against about 10 


elastie deformation under a given load is much greater. | air circulation. 
In spite of this it is possible to effect a great saving in | is that of the crowded public hall or ball room. 


The Young’s modulus of magnesium is low : | surgeon. 
108 | 


It is usually dealt with by providing very 


large quantities of washed air, but it is conceivable that 


10® for steel, so that the | equally good results would be obtained with local 


Another problem not easy of solution 
At the 


weight. Castings, if well designed, are capable of giving beginning the problem is one of heating but it rapidly 
remarkably good results, and they have rendered great | changes to one of heat removal which must be done 


service in aircraft construction. 


which magnesium alloys may be extruded makes it | perature. 


_— ; : wh 
ready for immediate use, which would be more difficult 


to produce by rolling. 


In sheet form, the alloys are | the washing plant. 


The facility with | without the introduction of fresh air at too low a tem- 
Y Summer conditions present special difficul- | to what will pass through the hopper aperture. Coal 
sible to produce a great variety of sections in a form | ties for air-conditioning equipment, in that the amount | with excessive caking and swelling properties is to be 
of cooling is limited by the extent which can be done by | avoided. 
With outside air at 75 deg. F. and | 


| 
| 


easily welded, and this method of joining is to be pre- | wet-bulb reading 63 deg. F., we can hardly expect the 


ferred to riveting. 
by riveting. 


often to be used than with an aluminium alloy, but | 


| quantities than is usual to have much effect in removing 


on the balance the magnesium gives the lighter struc- | body heat and the enormous amount of solar energy 


ture 

While aircraft and vehicle construction furnish the 
chief engineering outlets for magnesium alloys, they 
also find application in many instances in which light- 
ness is an advantage, as in portable machine tools, core 
boxes, gravity conveyors, large ventilating fans, and 
heads for high speed machine tools. While the present 
rapid expansion in most countries is directly due to 
war requirements, it is to be expected that the alloys 
will retain their usefulness after the war, and that new 
applications will be found for the greatly increased 
production. 








MODERN DEVELOPMENTS IN 
HEATING.* 


By F. Bucxinenam, B.Se., A.M.Inst.C,E. 


rue scientific study of human comfort in relation to 


the warmth of surroundings is one of some difficulty, | 


mainly on account of the wide accommodation of the 
average human being to different conditions and the 
peculiar susceptibility of the few. New methods of 
heating buildings and occasional disappointing results 
have inspired much valuable research from which there 
has emerged an acceptable body of conclusions on the 
effect of temperature, humidity and velocity of the air 


and the temperature of both surroundings and the | 


source of warmth. The matter is adequately dealt 
with in Emergency Report No. | of the Medical Re- 
search Council, which lays down the chief requirements 
for satisfactory heating and ventilation as follows :— 
(1) The temperature should be suitable for the work 
which is to be performed. In winter suitable tempera- 
tures are, for light work, 65 deg. F.; for active yet 
light work, 60 deg. to 65 deg. F.; for work involving 
muscular exertion, 55 deg. to 60 deg. F. Overheating 
should be avoided. 


tion. 
than about 1,000 cub. ft. per person per hour, and should 
preferably be greater. (3) Adequate air movement 
should be ensured. Inthe winter the rate of movement 
should be about 20 ft. to 40 ft. per minute, and in warm 
weather higher velocities are desirable. (4) The relative 
humidity should not generally exceed 70 per cent. and 
should preferably be distinctly All heating 


less. 


In hot weather the temperature | 
should be kept as low as possible by thorough ventila- | 
(2) The supply of fresh air should not be less | 


systems work by a combination of convection and | 


radiation and, between quite wide limits, it does not 
appear to matter to the comfort of the average person 
in what proportions the heat is received. 

Generally speaking, comfort is attained for a person 


engaged in sedentary work if it is possible for him to | 


lose heat at the rate of 400 B.Th.U. per hour. It may 
seem strange to approach the problem of heating by an 
insistence on this need for cooling, but it does point 
out the dangers of overheating and is a salutary 
reminder that many heating problems considered as 
heating problems alone may result in failure. Trans- 


cending in importance all other factors is that of air | 


movement within the rooms themselves. In modern 


buildings the tendency is to go in for large unbroken | 
areas with hermetically sealed windows and air-con- | 


ditioning plant. 
beyond any possibility of comfort is a common experi- 





* Paper read at a meeting of the Manchester Associa- 
of Engineers, 
Abridged. 


tion held on Friday, April 9, 1943. 


That such buildings are often stuffy | 
| recent development in solid-fuel firing, even for quite | 


| the building receives. 
| possible to maintain in the rooms a temperature equal 
to the outside shade temperature of 75 deg. F. 

Enough has been said to indicate that a considera- 
tion of the problem of heating alone is not sufficient 
to ensure comfort and to emphasise that in some cases, 


Girders, ete., however, are built up | entering washed air to be less than 66 deg. F. and air | 
To avoid buckling, thicker sections have | at this temperature has to be provided in much larger 


In an actual instance it was | 


}even in winter, the problem definitely becomes one of | 


heat removal. Even when the problem remains one 
of heating, the method should be one which facilitates 
| the removal of body heat without discomfort and the 
prime factor governing this is air movement. 


it is not otherwise provided, there will be a risk of 
stuffiness even at quite moderate room temperatures. 
With higher temperatures the effect is accentuated, 
so overheating is always to be avoided. It is not sup- 
| ported by experience that radiation as such is prefer- 
able to convected heat provided the temperature of 
the latter is not excessive, although Sir Leonard Hill 


has established that for some subjects radiation from | 


of | 


low-temperature surfaces produces a _ feeling 


stuffiness. 
Attempts have been made to correct stuffiness by 


of stuffiness unless its introduction is done by a fan 
producing the all-essential air movement. Much the 
same beneficial effect is obtained if the ozone is 
| switched off and the fan continues to run. 

Workshop Heating.—The general enforcement of the 
requirements of the new Factory Act has compelled 
| more serious attention to be given to the heating of 
industrial premises. The method adopted is almost 
| universally unit heaters of the vertical down-discharge 
| type, mounted above the level of the roof trusses or 
|}on stanchions to give a clear shop. They are a com- 
bination of gilled-tube radiator and electric propeller 


If the | 
method does not in itself set up this movement, or | 


introducing ozone, but it does not influence the feeling | 


In a building supplied with five changes of | taining fuel, a firepot in which the fuel is burnt, a 


| connecting duct along which the fuel is passed by a 
|serew conveyor, a change-speed gear to give semi- 
| permanent adjustments of the rate of feed, a fan to 
| supply the air for combustion, and an electric motor 
| for driving fan and conveyor. Extremely simple on 
| and off thermostatic controls are fitted. Room thermo- 
| stats may be used, but experience shows that control 
|from predetermined flow temperatures is usually 
entirely satisfactory. A limit switch will cut out the 
| firing in the event of excessive temperature rise, and a 
| kindling time switch ensures that periodically the fire 
|is blown up for a few minutes to keep it in, whether 
|or not the thermostats are calling for heat. Batteries 
|of such boilers may be fed by mechanical handling 
| plant feeding into the individual hoppers, or hoppers 
| may be dispensed with and the firepots fed directly from 
the bunkers by extended screw conveyors. 

The units were developed for burning washed graded 
free-burning coals. There is, however, no necessity to 
insist on graded coals so long as the top size is limited 


They have been extensively introduced to 
replace coke firing, and the change of fuel, combined 
| with the increased thermal economy, have made them 
a profitable investment; but in present conditions, 
with coke in more generous supply than coal, it is 
useful to know that graded dust-free coke is a suitable 
fuel. 

In using coke, it has to be remembered that the 
| calorific value is about 60 per cent. that of coal for the 
same volume, so that a larger size of stoker may be 
|necessary. With coke, the wear of the conveyor 
|screw and its surrounding tube is more rapid. If 
|coke is the only available fuel, it may be preferred 
to use a magazine type of furnace, but this forgoes the 
|advantages of automatic firing with its satisfactory 
methods of control. When this kind of automatic 
| control is applied to steam boilers, it is important to 
consider what may happen if a fuse blows in the control 
circuits and to make sure that the boiler feed is main- 
tained so long as firing cortinues. This may seem an 
| obvious precaution, but it is often overlooked. 
| High-Pressure Hot-Water Heating.—The term * high- 
| pressure water heating” usually means a system in 
| 


which heat is imparted to water in an ordinary boiler, 
operating at its normal pressure. The water is taken 
from the water space of the boiler, circulated by pump 
to the heating apparatus and, after cooling, is returned 
to the boiler to be reheated to the flow temperature. 
The work undertaken by such a plant is of exactly the 
kind which a few years back would have been done by 
circulating steam at the same pressure to the heating 
apparatus, collecting the condensate at atmospheric 
pressure and returning it to the boiler. The disadvan- 
tages of the steam system are apparent. Regulation 
of steam-fed heaters is a difficult matter; checking 
the inlet valve is only effective when a portion of the 
heater becomes water-logged and the remainder is filled 
with live steam. Unless a very generous hot-well 
capacity is provided, it is likely, during rapid heating 
up, that large quantities of hot condensate will be passed 
to the drains. There is the necessity for careful main- 


| tenance to guard against traps letting steam pass and, 


| fan, and may be fitted with vertical ducts through the | 


roof and return air dampers, so that either warm, 
fresh or recirculated air may be blown down to the 
working zone. 
louvres to give direction to the discharge. The heating 
| medium may be steam or hot water, either low or high 
pressure. With water, the circulation will be ensured 
by a motor-driven pump in the flow. If three-phase 
motors are used for the fans, a protective device to 
prevent single-phasing should be incorporated in the 
starters and the circuits should be taken from fuse- 
boards reserved for the unit heaters only. Neglect of 
these precautions may result in frequent motor burn- 
outs. The war-time need for economising in the use of 
steel has encouraged the installation of warm-air 


| plenum systems in which the heated air is distributed 


in underground brickwork ducts. 


The air is heated by | 


direct-fired air heaters arranged at convenient points | 


round the building where access can easily be obtained 
for fuelling and ash removal. The fans may draw their 
inlet air from the outside or from the factory if recircu- 
lation is required. 


tion in summer. Such a system meets the present 


The fans are available for ventila- | 


need and must be constructed as part of the building | 


operations. Unless provision is made for copious 
recirculation to ensure adequate air movement, it is 


unlikely that the stuffiness associated with plenum | 


heating will be avoided. 


Automatic Firing and Control.—The most notable | 


small central-heating plants, is the introduction of 
mechanical stoking of the underfeed type. 


The unit, | 


They are fitted with linked adjustable | 


| side of the pump. 


if the operating pressure is high there is the inevitable 
flashing into steam when the pressure is released. The 
thermal losses may be considerable and can only be 
avoided by great care in design and maintenance. The 
loss of water must be made up by cold feed, and the 
introduction of raw water calls for water treatment or 
brings the risk of scale formation or corrosion trouble. 
Finally, there is the difficulty of collecting in a common 
main the discharge from traps operating at different 
pressures. All these disadvantages are avoided with 
high-pressure water heating. 

Any ordinary steam-raising boiler of large water- 
storage capacity may be used, fitted with the standard 
mountings, and flow and return connections for the 
high-pressure water circuit. Water is circulated by 
pump and, to prevent it flashing into steam, it is impor- 
tant that the pressure throughout should be above the 
saturation pressure corresponding to the temperature. 
This is ensured by connecting the pump in the flow 
well below the water level in the boiler with as short 
and large a connection as is practicable. This puts all 
the rest of the circuit under pressure from the pump. 
A point which has to be watchéd is the effect of running 
pipes to high levels, which reduces the pressure of the 
water and may produce flashing. Temperature regula- 
tion of the main flow is effected by a mixing connection, 
consisting of a valve-controlled short-circuiting branch 
between the return and the flow main on the suction 
Making use of the mixing to work 
constantly at a temperature lower than boiler pressure 
is a further guarantee that flashing will not take place. 
Separate circuits working at different temperatures 
can be arranged, with separate mixing connections 


which is suitable for application to almost any type | which may be controlled by hand or thermostatically. 


of furnace and boiler, and in particular to the ordinary 





(To be continued.) 
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PREFABRICATED TUGS. 


As was stated in the article on page 267, ante, on 
British war-time merchant-ships, the subject was by 
no means exhaustively treated. A further example 
can now be given, this being the 70-ft. prefabricated 
steam tug illustrated in Figs. 1 to 7, on this and the 
opposite pages and on page 310. These vessels, of 
which a number have been and are being built, are of 
exceptional interest, since, apart from the fact that they 
are constructed almost wholly by welding, conventional 
design has been very largely abandoned without any 
appreciable loss of efficiency. This does not mean 
that the resulting vessel is abnormal either in lay-out 
or general appearance. As will be evident from the 
photograph of a nearly-completed vessel reproduced 
in Fig. 5 and the elevation and plan, Figs. 6 and 7, 
all on page 310, more than a superficial examination 
is needed to detect any outstanding difference between 
it and a tug of similar size built in accordance with 
normal practice. The underlying reason for such radical 
departures from conventional construction methods 
may be briefly stated as being the desirability of em- 
ploying a class of labour wholly unacquainted with 
shipbuilding, for example, that employed on such 
constructional work as bridge-building, gas-holder and 
tank building, etc. The shipyard was not, however, 
entirely displaced, sections prefabricated by structural 
engineers being assembled in the yard, as may be 
inferred from Fig. 5, in which a vessel of ordinary 
construction is seen on the stocks in the background. 

The employment of the type of labour referred to, 
as it was accustomed to straight plates and other 
members, dictated the formation of the hull of the tug 
from flat plates and without bent frames. This form 
of construction is particularly evident in Figs. 1 and 2. 
The hull, as will be clear in Fig. 6, is built up from 
eight prefabricated sections or units. Referring to 
this figure, it will be recognised that the section shown 
in Fig. 1 is Unit No. 6, looking aft, while in Fig. 2 
are seen Units No. 4 and No. 3, the former being that 
to the right. In Fig. 3, Unit No. 2 is seen on the right 
and Unit No. 1 on the left. On the right of Fig. 4, the 
hull is seen in process of assembly, Units No. 8 and No. 7 
occupying the right of the figure reading from right to 
left. The maximum size of a unit is 10 ft. long by 17 ft. 
wide by 13 ft. deep to the top of the boiler casing. 
The maximum weight is 6 tons. It will be obvious 
from Fig. 6 that the units vary both in weight and 
dimensions. Since many of the 13 prefabricating firms 
concerned are situated inland, it is clear that trans- 
port of individual units presented a problem, as the 
dimensions were greater than the railway loading 
gauge. It has been found practicable, however, to 
carry the units on lorries, the 10-ft. dimension being 
arranged across the lorry. The 2 ft. 6 in. in excess of 
the legal width for ordinary road transport is, in the 
particular circumstances, permitted by the authori- 
ties, and no inconvenience has resulted. 

It might be imagined from examination of Figs. | 
to 4 that the shape of the hull would not be so efficient 
as one having the conventional curved lines, but this 
assumption is only partially true, as disclosed by the 
performance of models in the experimental tank at 
Teddington. A model of conventional design and of 
similar dimensions to a tug which had given satis- 
of the 


factory service was tested against a model 
straight-line design illustrated, which, as may be 
inferred from Fig. 5, had a deck outline, displace- 


ment and other general characteristics very similar 
to the conventional tug. The two models were 
separately tested for hull resistance by towing at 
various speeds in their bare condition without pro- 
peller, rudder or sternpost. The propellers and other 
appendages were then added and the models run under 
their own power at a series of speeds. Finally, towing 
tests were carried out with the models tied up to a 
bollard, the pulls at various powers being recorded. 
The new tugs are propelled by steam reciprocating 
engines developing about 220 indicated horse-power, 
the speed at this power being estimated at about 
8-5 knots. A maximum speed of about 7 or 8 knots, 
however, is considered ample for the duties the tugs 
will called upon to perform. The tank tests 
showed that the straight-line model gave less re- 
sistance than the conventional model at all speeds 
up to 7-5 knots. Above this speed the resistance of 
the straight-line model rapidly increased relative to 
that of the conventional model. Since the tugs will 
be rarely called upon to travel at more than 7-5 knots, 
the increased resistance above this speed is of no 
consequence. The towing tests against a bollard gave 
approximately the same results for both models. 

From the position of the various units seen in Fig. 4, 
it will be obvious that the ends of each unit must 
be of accurate contour and must be quite square. 
These conditions are secured by the employment of 
jigs during erection. The jointing seams are in line 


be 


right round the hull; that is, the transverse seams are 
not staggered for the different strakes, as is customary 
with riveted hulls. 


The seams are simple welded butt 
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joints without butt straps. The edges are prepared at 
the unit jointing seams, all other seams, except bulk- 
head plates, being unprepared. Intermediate trans- 
verse joints are arranged between the frames, which 
are pitched at 21 in. The jointing seam between 
Unit No. } and Unit No. 2 can be distinguished in Fig. 3. 
It is arranged so that the sterntube can be bored and 
the tailshaft, propeller and rudder can be fitted prior 
to the delivery of the unit to the shipyard. It was 
anticipated that this procedure might result in poor 
alignment in the completed vessel, but it is stated that 
these fears have proved to be groundless. Attention 
may be drawn to the construction of the propeller 
bracket shown in Fig. 3 and Fig. 6, the sterntube casing 
being wholly outside the hull and the rudderpost 
being virtually carried at the bottom from this casing 
by a deep web. The fairing of Unit No. 2, aft, pro- 
vides unobstructed water flow to the rudder. 

The curvature of the bilge strake plates will be 
apparent in Fig. 3, while the same strake forward is 
also curved and, naturally, the stem. This apparently 
contradicts the statement made earlier that the plates 
are flat throughout. With a very few exceptions, 
however, the plates are initially flat and can be drawn 
into the correct curvature in the jigs either without any 
rolling at all or with a rough preliminary roll. All 
the main frames are flat bars overlapping at the chine 





Nos. 3 anpD 4 aT SHIPYARD. 


and where joining floors, in order to get welds of ade- 
quate strength. This structure can be seen in Fig. | 
Incidentally, the tanks seen welded to the hull in this 
illustration are the feed-water tanks, one on each side of 
the boiler. The frames being straight and their webs at 
right angles, it is clear that in those parts of the hull 
which have a marked curve the plate cannot lie up 
against the joining web over the whole width of that 
web. Where the gap between one edge of the web 
and the plate would have exceeded 4 in., the frames 
are made so that the webs can be pared down to the 
correct angle to ensure satisfactory contact by means 
of flame-bevelling. Where the frames or floors cross 
longitudinal seams, holes are cut in them to give access 
to the welds with the hull shape chosen. All the 
frame lines in cross section are parallel to one another. 
The basic lines are the plan and elevation of the bottom 
plate and of the deck plate. Since the frames are 
parallel, their inclination is the same throughout the 
length of the vessel so that the chine line automatically 
determines itself from the basic lines. These basic 
lines are laid down in a moulding loft and dimensions 
are taken at every frame. All other dimensions r 
quired for the shape of the cross sections and plates 
are calculated. 

The longitudinal seams are left unwelded for a 
distance of 10 in. from the joint for ease of assembly of 
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Fig. 4. 


the units ; the assembly procedure may now be briefly 
referred to. 
80 ft. long at one end, and is shown in Fig. 4. No 
cranes were available and instead of installing the 
customary jib cranes the travelling gantry seen on the 
left was constructed. This is hand-operated and 


carries a lifting beam, of a capacity of 10 tons, from | 
The gantry can | 


the ends of which depend the slings. 


~ wey 4h ; 


The assembly berth has a reception area 


be traversed along the whole length of the reception | 


space. Each unit as it arrives is lifted off the lorry 
by the gantry and lowered into its correct position with 
respect to the length of the ship, on to a pair of cradles. 
Some of these cradles are visible in Fig. 2 and Fig. 4. 
They consist of joists carrying angle iron frames of the 
requisite size and inclination, the ends of the joists lying 
on stool-like portable “‘ keel blocks.”” When a com- 
plete set of units has been received, transference to the 
assembly berth is commenced. A low trolley, traversed 
by a hand winch and having hydraulic jacks operating 
wood blocks, is run under the joists. 
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plate and are 12 in. square in cross section. They are 
carefully lined up and remain permanently in place for 
all the vessels. The unit is lowered on to the keel 
blocks by releasing the hydraulic jacks. 

Each unit is, of course, lowered into place with the 
jointing seams in as close contact as possible, but the 
joints are further closed by screwing up bolts passed 
through lugs at either’ side of each unit, the centre 
line of the bottom plates and the deck, pop-marked 
from templates by the prefabricating firm, being 
checked with the centre line of the berth. At this 
point the utility of leaving 10 in. of each of the longi- 
tudinal seams unwelded is apparent. Should any 
slight deviation in contour of the matching edges of 
the joint have occurred, it can be readily corrected for 
each strake by wedging from dogs attached inside the 


|end plates of each unit. Similarly, any deviatiorts in 


| down, as may be necessary. 
The raising of | 


these blocks not only lifts the joists clear of the stools | 
but, by means of wedges on the underside of the | 


joists, centres each unit correctly on the trolley. 


The | 


trolley being run to the required position on the | 


assembly berth, the unit is then lowered on to the 
central keel blocks of the assembly berth. These 


blocks are of concrete capped with short lengths of | structure. 


deck level can be adjusted by shoring up or drawing 
The joints are then tack- 
welded and finally finish-welded right round by two 
operators who work on opposite sides of the hull at 
the same rate, so that the joint is made from two 
starting points simultaneously. It is stated that, in 
practice, no appreciable distortion has been found after 
the finish-welding operation and .that, in this respect, 


| secstetng the units on the assembly berth to launching 
the vessel can be carried out easily in 7 days and, it is 
| understood that a second assembly berth will shortly 
be put into use, when the shipyard output will be two 
tugs a week. 

The units are received at the shipyard in different 
stages of completion according to their position in the 
ship. For example, it will be seen in Fig. 2, that the 
engine room auxiliaries, valves, and pipes are being 
fitted with the unit in the reception area, the cradles 
indicating this locality. In this illustration the transfer 
trolley to the assembly berth will be noticed under the 
cradle joists. The main engines and boiler are installed 
| after the vessel has been launched, and for this purpose 
| Units Nos. 4, 5 and 6 are delivered to the shipyard 
| with the upper casing only tack-welded in place. The 
| tacks are cut after launching and the finish welding 
| is done when the engines and boiler have been installed. 
| Part of the upper boiler casing can be seen tack-welded 
| to the deck in Fig. 1. It is interesting to notice in this 
| illustration the method adopted for attaching the rub- 
| bing strip, seen in Fig. 5, to the hull. The deck projects 
| over the top strake of the hull and below it a strip of 
| steel is welded to the strake, this construction forming 
| the groove for the timber rubbing strip ; such a groove 
| is often provided by attaching a channel to the hull. 
| The groove, partly filled in, is seen in Fig. 4. Some 
| of the units are complete in every respect as far as 
| detailed fittings are concerned ; thus, the wheelhouse 
| unit is fitted out by the prefabricating firms so that 
}even its canvas awning, wind dodgers, steersman’s 
| seat and other small details are in place. 
| One particular aspect of the prefabricating system 
may be mentioned, namely, the extent to which draw- 

ings were necessary as compared with normal practice. 
The work, being strange at first to the contracting firms, 
| everything had to be very carefully detailed. Some 
|indication of the extent of this instruction may be 
gained from the fact that up to the time of delivery 
of the first unit made, over 1,400 prints of drawings had 
been issued. The fabricating firms were also instructed 
regarding suitable jigs, etc., but in some instances they 
improvised interesting variations. This matter of 
careful instruction, however, is one of small mement 
compared with the advantages of the system for, in 
addition to simplifying construction and tapping a 
source of labour unversed in shipbuilding technique, 
the adoption of the straight line design and unit con- 
struction has effected a saving of steel of over 20 per 





|cent., compared with that which would have been 
| used by the employment of more conventional methods. 





CORROSION OF METALS BY 
FLUE GASES. 


| A LARGE-SCALE investigation, conducted recently in 
the United States, indicated that the condensation of 
| vapours formed during the combustion of gaseous 
| fuels containing sulphur resulted in the corrosion of 
|combustion chambers and flue pipes, and that con- 
| stituents of the products of combustion other than 
| sulphur were relatively unimportant from a practical 
| standpoint. As the complete elimination of sulphur 
| from industrial gaseous fuels is not at present practic- 
| able, one possible method of overcoming this form of 
| attack is the development of corrosion-resisting metals 
}and alloys. With this object in view, Messrs. L. Shnid- 
|man and J. S. Yeaw, of the Rochester Gas and Electric 
| Corporation, Rochester, New York, U.S.A., recently 
| conducted a detailed investigation in which numerous 
ferrous and non-ferrous metals and alloys were tested 
under conditions simulating actual service operation. 
| The results, which were presented at a meeting of the 
| American Chemical Society, are set out in a recent issue 
|of the journal Industrial and Engineering Chemistry. 
Two series of tests were carried out, the first showing 
|the effect on a variety of metals and alloys of the 
| flue-gas vapours of four combustible gases of differing 
| compositions and sulphur contents. The second series 
| of tests showed the effects of flue gases on chromium- 
| nickel stainless steels; the combustible gas used in 
| this series is described as purified “‘ manufactured city 
gas ” and its sulphur content was 9 grains per 100 cubic 
| feet. 

For the purpose of the tests, strips of the various 
| specimens under examination were suspended on glass 
hooks fitted to a disc contained in a laboratory 
|chamber. The disc was rotated slowly by means of 
|a motor, and this movement kept the vapours in the 
chamber in constant motion and distributed them 
evenly over the surfaces of the test strips. Excess 
gases were allowed to escape through a hole in the roof 
lof the chamber. The progress of the tests was 
| observed through the front of the chamber which was 
|closed by a piece of glass. The products of com- 


| bustion were cooled to the condensation point inside the 


| corrosion chamber by means of inverted bottles through 


which cold water was circulated. The degree of condensa- 


the hull is quite as satisfactory as an ordinary riveted | tion was regulated by increasing or decreasing the 





The complete cycle of operations from! combustion rates and the excess air supply, and the 
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adjustment was made in such a manner that a fog- 
like mist filled the interior of the corrosion chamber, 
resulting in a copious precipitation on the test strips. 
Once commenced, the tests ran continuously day and 
night for the entire duration of the experiments, with 
only occasional attention. 

The samples in the first series were removed once a 
month and the loss by corrosion determined. With 
the exception of a 19:9 chromium-nickel stainless 
steel specimen, the corrosion of the ferrous and non- 
ferrous alloys tested commenced on exposure to the 
flue-gas vapours and proceeded fairly uniformly 
throughout. The corrosion of the stainless steel alloy 
was found to be negligible after exposure to “ foul ” 
town gas for 13 months. On the other hand, the 
deterioration of the aluminium and copper-rich alloys 
tested was found to increase rapidly as the sulphur 
content of the fuel gas increased. The attack on 
zine was similar to that on the aluminium alloys but that 
on lead was slow in all the flue-gas atmospheres em- 
ployed and its extent was less than that on any of the 
other metals tested except stainless steel. 

Although the results of tests in the first series indi- 


cated that, of all the materials tested, only the stainless | 


steel of the 18-8 type completely withstood the attack 
of the flue gases, some cases of stainless-steel installa- 
tions having failed somewhat suddenly from corrosion 
due to flue-gas attacks had been reported. It seemed 
desirable, therefore, to carry out further tests in which 
only these apparently highly-resistant alloys were 


included, and to continue the tests until some effect | 


was observed. The results of the tests showed that 

all the chromium-nickel steels withstood attack without 

appreciable effect for one year. After further exposure 
for several months, however, a few of the steels were 

affected, and after about 18 months, all except three of 
the 22 samples tested had suffered definite attack by 

the vapours. The attack, once it began, became so 
severe that within a few months perforation of some 

of the specimen strips had occurred. A sample con- 

taining 17 per cent. of chromium and no nickel was 

attacked first and although increasing the chromium 

content to 27 per cent. delayed the initial attack, it did 

not prevent subsequent severe corrosion. The initial 

attack on ordinary 18-8 chromium-nickel steels indi- | 
cated a wide range in the susceptibility of these alloys, | 
depending on their sources and previous treatments. 

The low carbon content of 18-8 specimens did not appear 

to have influenced the rate of the deterioration, once 

corrosion had been initiated. Of the 18-8 steels con- 

taining small additions of titanium, columbium and 

molybdenum, only those containing molybdenum com- 

pletely withstood the attack of the flue gases after two 

years. Specimens of a 25-12 chromium-nickel steel 

showed relatively low susceptibility to the effect of the 

flue gases, but increasing the percentage of nickel from 

12 to 20 resulted in a marked increase in the severity of 

the attack. The actual corrosion of the alloy steels was 

preceded by staining and this was followed by localised 

pitting action, which continued to be so severe during | 
the subsequent spreading of the general corrosion that | 
actual penetration of some of the strips occurred during 

the test exposure. 

As a result of the two series of tests, estimations 
were made of the probable maximum service life of 
No. 20-gauge metal when exposed, on one side only, in 
an atmosphere of condensing flue-gas vapours resulting 
from the combustion of manufactured city gas. The 
life of commercial steel is given as one year; that of | 
commercial copper and some copper-rich alloys, seven 
years ; that of commercial zine and of aluminium and | 
some of its alloys, eight years ; and that of commercial 
lead, 15 years. The maximum life of 18-8 stainless 
steel is given as four years to eight years, and that of 
25-12 chromium-nickel steel five years to nine years. 
With regard to 
2 per cent. to 4 per cent. molybdenum, it is stated that 
the corrosion of this alloy was “ very light " and that 
no calculation of its probable life is possible from the 
available data. 
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meeting of the Iron and Steel 
the offices of the Institute, 4, 


The annual general 
Institute will be held at 


Grosvenor-gardens, London, 


S.W.1, on the afternoon of Thursday, May 13. Fuller 
details will be announced in due course. 
BIBLIOGRAPHY ON MANAGEMENT AND LABOUR.—The 


Administration Department of the Shetfield City Libra- 
Central Library, Sheffield, 1, their 
tesearch Bulletin, No. which is a select biography on 
* Management and Labour.”” In view of the wealth of 
the literature on the subject, three limiting factors have 
been exercised, namely, restriction to the period 1932-42, 
the exclusion of books not easily 
and the limitation of periodical references to those avail- | 
ible in the Sheffield City Owing to the need 
for gonserving paper, copies of the bulletin cannot 
supplied to individual students but only to firms and 
research organisations which make application officially 
and enclose 3d. to cover the cost of postage. 
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George Alfred Phillips, Pendlebury, Lanes.; Frank 
irnest Poole, Vepery, Madras, India; Captain Henry 
Somerville _ Preston, R.E.M.E., Bristol; Herbert 
Francis Rand, Runcorn; Christopher John Rogers, 
Pinner ; Charles Gordon Shepperd, London, 8.E.26 ; 
Alfred Stanley Smith, Birmingham ; 
Arthur Edward Somers, R.N.V.R., 
Knyvett C. Stoughton, Bath ; Alan Symonds, Grimsby ; 
Clement Bolton Tankard, Wallasey; Eric Thorpe, 
Sidcup, Kent; Walter Bentley H. Toy, Birmingham ; 
Paul Michel Vincent, London, N.W.10; Eric Robert 
Walden, B.Sc. (Eng.), Rugby; Horace Hayward 
Walter, Wallasey; Noel Washington, M.A., B.Sc., 
Rotherham ; Cyril William Westwood, Birmingham ; 
John Granville G. Wilkinson, Birmingham ; 
| Harold Williams, Nairobi, Kenya; Captain Donald 
Wilman, R.A., Barnet ; Edwin P. Wood, Scunthorpe 
John Edward Woollaston, Tettenhall, 
hampton. 
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near Wolver- 
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APRIL 16, 1943. 


PERSONAL. 


The Lord President of the Council has appointed Dr, 
A, PARKER, M.Sc., F.1L.C., M.1.Chem.E., Director of Fuey 





Research in the Department of Scientific and Ladustria| 
Research. Dr. Parker joined the staff of the Department 
in 1928 as Assistant Director of the Water-Pollut ion 
Research Laboratory, and, since the outbreak of war |\as 
served as Acting Director of the Laboratory. 

Mr. W. B. WraGoGer, B.Sc.Tech., has been appointcd 
a director of the Exors. of James Mills, Limited. 

Str GEORGE NELSON has been elected President of 
| the Federation of British Industries in succession to 
| Lorp DupLEY GorDon, D.S.O., who has retired , 
| holding office for three years. 

Mr. F. W. Cripps, general manager of the Dow , 
Company (Electrical Manufacturers), Limited, and \ir 
A. J. GUNN, works manager of the company, hav« n 

elected to the board. 

| Mr. J. F. WaLicox and Mr. M. 8S. PEARCE have I 

lelected directors of Mills Scaffold Company, Lim 
steel scaffold manufacturers. 

| Mr. C. A. Newson, M.1.Min.E., chairman and m 

ing director of The Hartley Main Collieries, Limited 

| retired. As stated on page 268, ante, this company 3 

| been acquired by the Bedlington Coal Company, Limited 

Mr. Nelson supervised the electrification of a number of 

collieries in Northumberland and Durham. 

| LORD ALDENHAM has been made a director of Edmund 

| Sons” Electricity Corporation Limited. 

| Mr. M. L. FRANcts, F.S.1., M.Inst.M. and Cy.E., who 

has been Deputy Borough Engineer and Surveyor of Derty 

|} since 1930, has now been appointed Borough Engineer 

|} and Surveyor. 

Mr. A. E. Ivirre, a director of Benjamin Elect: 

Limited, has been re-elected chairman of the Electrix 


Light Fittings Association for the fifth year in succession 

Mr. F. A. Rogers, the secretary, has been given 

title, that of Director and Secretary of the Associatior 
Me. F. LonestTretTu F.S.1 

A.M.Inst.C.E., has been appointed Minister 

| Town and Country Planning to the 

provisional plans for the reconstruction and re-develop 


a new 


B.Sc., 
the 
prepare 


THOMPSON, 
by if 


outline 


ment of the Merseyside port area, in consultation with 
a committee of the technical staff of the local authorit 
concerned. 

Mr. A. E. WILLIAMS 
director of the Commercial Gas Company, 
office of chief engineer of the company. 


an additi 
but retains t! 


has been elected n 


Sim Feurx J. C. Pote has been re-elected President 
the Electric Vehicle Association of Great Britain. M) 
A. W. BaRHAM has been re-elected chairman and Mi 
A. J. Fipparp, vice-chairman. Mr. H. M. DRAKE ha 
been re-appointed honorary treasurer and Mr 
CRAMB, honorary secretary. 


\ 


Messrs. DAVY AND UNITED ENGINERRING COMP\N) 
LIMITED, AND DUNCAN STEWART AND COMPANY, Limite! 
announce that, as a result of the reorganisation of th: 
sales arrangements, Mr. H. J. Munro, 25, Victoria-street 
London, 38.W.1, has to represent them. Tl 
London office of these companies is at Abbey House. * 
Victoria-street, London, 8.W.1. 

Mr. A. J. LEYLAND, 
to the board of directors of Automatic 
Electric Company, Limited, Liverpool. 


ceased 


B.Se.Tech., has been appointe: 
Telephone 
He became chief 


in 


engineer of the company in 1939, which position 
| retains. 
Mr. W. R. Berry, A.M.1.Mech.E., is taking up t 


chief engineer to Messrs. Jonas Woodhes 


| position of 
and Sons, Limited. 

Mr. A. E. PuLstar, M.1.Mech.E., has retired from tle 
board of directors of the London Midland and Scotti-! 
Railway Company. 

Mr. C. W. C. Turner, A.M.1.Mech.E., 
appointed one of H.M. Inspectors of Factories. 

Mr. 8. C. 
works manager to 


has beer 


WappINGTON, M.I.Mech.E., has been mace 


Messrs. Ashmore Benson Pease and 


Company, Limited. 

Mr. W. F. Bisnor has retired 
general manager of Messrs. W. T. 
Works Company, Limited, but remains a director of the 
company and of its subsidiaries. Mr. F. W. M. ANDE! 

SON has been promoted to the position of general manage 

and Mr. G. E. Ruopes to that of assistant general mana 
lger. The company also inform us that they are opening 
ja new 51-53, Hatton-garden 
| E.C.1. 6822.) The office 
store at Demby House, Wembley, will be closed dow! 
April 17. The advertising department of the fir 
has now moved from Market-square, Westerham, Kent 
to the London address. 

Mr. H. E. Harris, M.1.Mech.E., has been appointed 
a managing director of Messrs. Brooks and Doxey 
Limited, a position which he holds in addition to hi 
directorship of Messrs. Platt Brothers and Compan) 


| Limited. 


from 
Henley’s Telegrap! 


the position 


London office and store at 
(Telephone : CH Ancery 


an 


ion 
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NOTES FROM THE NORTH. 


GLaseow, Wednesday. 


Scottish Steel Trade.—Owing to the exceptionally heavy 
demands new business cannot be undertaken by steel- 
masers for a considerable time, and contracts of first 
importance can only be fulfilled by using tonnage 
originally intended for other work. The demand for 
plates, special and alloy steels, is particularly difficult to 
mect. Operating from April 6 is a new Iron and Steel 
Control Order (No. 31). Steel prices, etc., will not be 
greatly affected, but the Order permits constructional 
engineers to receive steel by departmental authorisations 
(M forms). In addition, steel can be used for construc- 
tional steelwork without further licence. Re-rollers are 
working at full capacity and have found it necessary to 
draw on stocks of raw materials. The current prices 
are a8 follows :—Boiler plates, 171. 12s. 6d. per ton; ship 
plates, 161. 38. per ton; sections, 151. 8s. per ton; 
medium plates, § in. and thicker, rolled in sheet mills, 
21l. ‘15s. per ton; black-steel sheets, No. 24 gauge, 
/. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 


Valleable-Iron Trade.-—Little attention has been given 
recently to the Scottish bar-iron trade, owing to the great 
demand for steel. Shortage of the latter, however, may 
now lead to an increase in the production of bar iron. 


Market quotations are as follows :—Crown bars, 


No. 4 bars, 131. 178. 6d. per ton ; and re-rolled steel bars, 
17/. 158. per ton, all for home delivery. 

Scottish Pig-lron Trade.—-The demand for hematite, 
basic iron and foundry irons is being met satisfactorily, 
as supplies of raw materials are adequate. Prices, which 
are unchanged, are as follows :--Hematite, 61. 18s. 6d. 
per ton; 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton ; 
and No. 3, 61. 38. per ton, both on trucks at makers’ 


yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel. 
under review throughout the steel and engineering 
ndustries. Each industrial user has been asked by the 
Ministry of Fuel and Power to appoint a Fuel Watcher, 
and many have done so. Sheffield University is to 
co-operate in a special training scheme under which 
lectures will be given in the efficient use of fuel in industry, 
furnace practice, furnace efficiency, refractory materials, 
boiler testing and producer gas. 
operatives, on boiler-house practice, will also be held in 
Sheffield and Rotherham. Annual reports received from 
the important steel and engineering firms all record the 
breaking of previous records in both tonnage and values. 
\bsenteeism, without excuse or consent, has been remark- 
ably low, but in important instances increases in costs of 
vages, fuel and materials have more than offset the | 
reduction in general and overhead charges which increased | 
output has enabled managements to effect. Makers of | 
materials and appliances, for use by mechanical, electrical, 
chemical, and structural engineers, emphasise the advance 
made in engineering workmanship and design, and the 
dependence of these on progressive improvement in the 
strength, durability, and resistance to wear of the ma- 
terials available ; research work is being continued with 
excellent results. The electrical industries, which draw 
freely on Sheffield for their steel supplies, report sustained | 
tctivity and the establishment of fresh records. Sheffield | 
Corporation requires electrical equipment and materials, | 
ind is to extend street mains. Arrangements are ~~ 
made for the extension of contracts for the supply of 
witchgear and transformers. Sheffield Transport Com- 
mittee proposes to buy tramway rails, and a number of 
double-deck motor-omnibus bodies. 

South Yorkshire Coal Trade.—Neither South nor West | 
Yorkshire was among the four districts which won a 
bonus award for output during the four weeks ended 
March 20; neither area, in fact, has yet qualified. The 
South Yorkshire percentage of standard tonnage was 
45-1, and that for West Yorkshire 92-7. The South 
Derbyshire result of 105-6 per cent., which realised a 
bonus of Ls. 3d. per shift, is considered very satisfactory. 
Current deliveries are coming forward without interrup- 
tion, but are rapidly absorbed. The industrial demand is 
difficult to satisfy, even with full-time working at the 
pits, owing to the heavy daily consumption and the need 
for augmenting stocks. The railways are taking large | 
juantities, but export business is at a minimum. The | 
consumption of public-utility concerns appears to have 
passed its peak, but there is still a strong demand; a 
larger proportion of outcrop fuel is being used for this 
purpose. Production from open-cast workings is reported 
to have increased by over 50 per cent. during the last 
statistical period. Business in house coal moves steadily. 





Merchants hope to be able to respond to the slightly 
larger allocations for April, May, and June without 
difficulty. 


12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton ; | 


basic iron, 61. 0s. 6d. per ton, both delivered at | 


| extremely searce. 
} as an alternative, but little interest was shown in the 


Every aspect of fuel efficiency is now | 


\ series of lectures for | 
and the aggregate tonnage output is on a very large sc ale, 


| is still intermittent and a meagre supply 


| busily employed for a considerable time. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—-During the past week, atten- 
tion on the steam-coal market has been concentrated on 
the unofficial strike of some 1,200 colliery workers at the 
Penrikyber Colliery, Penrhiwceiber. The strike was 
generally condemned, as it followed close upon the 
announcement of the agreement between the men and 
employers for a National Conciliation Board to deal with 
disputes. The strike arose out of the alleged failure of 
the management to pay the minimum wage to nine men ; 
three pits were affected. The matter was referred to the 
executive council of the Federation, which recommended 
the men to return to work on the understanding that 
their complaints would be investigated. This recom- 
mendation was rejected, however, and, as a result, the 
Regional Coal Controller, Mr. William Jones, stepped in 
to end the deadlock which had arisen under the Concilia- 
tion Board agreement which prevented negotiations in 
an authorised strike until the men returned to work. 
Following the meeting which he had with representatives 
of both sides in the dispute, the men’s committee unani- 
mously recommended a return to work which was 
accepted by the men with a narrow majority. An 
assurance was given that their grievances would be 
considered. Business continued difficult on the steam- 
coal market last week, despite a brisk demand due to 
the lack of free supplies. As a rule, current productions 
were barely sufficient to cover the requirements of the 
priority customers and the contract bookings of the 
industrial users; consequently, much of the business 
available could not be entertained. On export account, 
| sellers had only low grades to offer for most trades. 

A steady interest was shown in the best large sorts, 
which were well provided with outlets and were firm. 
| The sized kinds were difficult to secure and the tone 
| was well maintained; bituminous smalls were also 
Best dry steam smalls were busy 








inferiors which were plentiful and dull. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the North Eastern 
iron and allied trades are satisfactory, a large volume of 


| business has been put through and delivery allocations 
for the present quarter are heavy. 
ning exclusively on war production work and though a 


Plants are now run- 
record make of some commodities has been achieved 


the use of imports, to some extent, is still necessary to 


| deal satisfactorily with the delivery claims of priority 


buyers. 

Raw Materials.—Raw materials, with the exception of 
imported high-grade iron ores, are plentiful and an early 
improvement in supplies of ore from overseas is expected. 
In the meantime, extensive use is made of Cleveland and 
other native ironstone. 

Cleveland Iron Trade.—The output of Cleveland pig 
continues to 
necessitate the extensive use of foundry iron from other 
producing centres. 

Basic Iron.—Basic-iron producing plants are operating 
at full capacity to meet the extremely heavy require- 
ments of the Tees-side steelworks, and makers have no 
tonnage to spare for the market. 

Hematite and Low Phosphorus Iron.—While there is a 
continued shortage of hematite and all grades of low- 
phosphorus iron, producers are able to provide moderate 
parcels for needs of national importance. Distribution, 
however, has to be very carefully controlled. 

Manufactured Iron and Steel.—The supply of semi- 
finished iron is sufficient to meet the increasing require- 


| ments but makers of steel semies are not quite able to meet 


the exceptionally heavy demands of consumers, and stocks 
are being steadily depleted to enable the output capacity 
of the re-rolling plants to be maintained. The announce- 
ment of some variations in the maximum prices of alloy 
steel billets has attracted little attention. Manufactured- 
iron firms have sufficient orders in hand to keep them 
All classes of 
steel are sold to an extent that practically prevents the 
acceptance of orders except for completion after the 
current delivery allocation period. The demand for 
special and alloy steels is still exceptionally heavy, as 
also is that for plates. Maximum deliveries of sheets, 
light and medium sections, colliery roofings, pit props 
and railway material are needed. 








ROYAL AERONAUTICAL Soctety.—The next Associate- 
Fellowship examination of the Royal Aeronautical Society 
will be held on Tuesday and Wednesday, May 18 and 19. 
Candidates will be advised regarding the place and times 


‘ of the examination. 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


JUNIOR INSTITUTION OF ENGINEERS.—-To-night, 6 p.m., 
39, Victoria-street, Westminster, S.W.1. Informal Meet- 
ing. “ a Cold Rolling of Strip Sections for Aircraft,” 
by Mr. N. 8. Aston. Saturday, April 17, 1 p.m., The 
Connaught aooas Great Queen-street, W.C.2. Annual 
Luncheon. 

INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, April 17, 2 p.m., Polygon Hotel, 
Southampton. ‘Marine Machinery Defects,”’ by Dr. 
8S. F. Dorey. (To be preceded by a lunch at 1 p.m.) 
Yorkshire Branch: Saturday, April 17, 2.30 p.m., The 
Technical College, Huddersfield. ‘“‘ The Production of 
High-Speed Helical Gears, with Special Reference to 
the Elimination of Transmission Noises,” by Mr. 8S. A. 
Couling. Midland Graduates’ Section : Monday, April 19, 
7 p.m., The James Watt Memorial Institute, Birmingham. 
Annual General Meeting. Lecture on “ Economy in 
Steam as a Conveyor of Heat,”’ by Mr. A. Milnes. 

NortTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 17, 2 p.m., 
Neville Hall, Newcastle-upon-Tyne, 1. (i) “ Use of 
Concrete Underground, with Special Reference to Con- 
crete Props.”’ by Mr. L. C. Maitland. (ii) “ Subsidence 
and Its Bearing on Mining Methods,’”’ by Messrs. H. 
Alder, A. Walker and L. Walker. (iii) “‘ Practical Notes 
on the Firing of Some High Tension Detonators,”’ by 
Mr. A. L. Ford. 

INSTITUTION OF CivIL ENGINEERS.— North-Western 
Association: Saturday, April 17. 2.15 p.m., Annual 
Meeting of Students’ Section. 2.30 p.m., Association 
Annual General Meeting. 2.45 p.m., Film: “ The Erec- 
tion of Rainbow Bridge, Niagara Falls. South Wales 
and Monmouthshire Association: Saturday, April 17, 
3.15 p.m., The South Wales Institute of Engineers, Park- 
place, Cardiff. Annual General Meeting. Film Display : 
(i) “ New York Parkways.”’ (ii) “ The Pennsylvania 
Turnpike.” 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
April 17, 2.30 p.m., St. Bride Institute, Bride-lane, Fleet- 
street, E.C.4. Illustrated Lecture: ‘ Economy in the 
Use of Steam.” 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Saturday, April 17, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Discussion 
on “ The Education and Training of the Trade Appren- 
tice Recruit to the Engineering Industry,” to be opened 
by Mr. J. W. Thomas. North-Midland Centre: Satur- 
day, April 17, 2.45 p.m., The Guildford Hotel, The Head- 
row, Leeds. Annual General Meeting. Lecture: ‘* The 
Beveridge Report,”” by Mr. N. A. Shimmin. Mersey and 
North Wales (Liverpool) Centre: Monday, April 19, 5.30 
p.m., The Liverpool Royal Institution, Colquitt-street, 
Liverpool. (i) “The Human Factor in Industry,” by 
Dr. H. L. Haslegrave. (ii) ‘‘ Notes on Mercury-Arc 
Rectifiers and Their Application to D.C. Motor Drives,”’ 
by Mr. A. B. Hitch. (iii) “‘ Automatic Boiler Control in 
Base Load Power Stations,” by Mr. E. H. Jones. (iv) 
“ Applications of Ward Leonard Control,” by Mr. A. G. 
Shreeve. Institution: Monday, April 19, 5.30 p.m,, 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Meeting. Discussion on “ Infra-Red Lamp Heating and 
Its Application to Industrial Purposes,” to be opened by 
Mr. F. E. Rowland. Wireless Section : Tuesday, April 20, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Discussion on “ Metal Rectifiers and Their Application 
to Radio and to Measurements,” to be opened by Mr. 
S. A. Stevens. North-Western Centre : Tuesday, April 20, 
6 p.m., The Engineers’ Club, Albert-square, Manchester. 
* Air Blast Circuit Breakers,” by Mr. A. R. Blandford 
(change of date). 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, April 20, 6.15 p.m., The Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. Lecture: “ Repair and 
Emergency Work of a Maintenance Engineer,”’ by Mr. J. 
Southern. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 20, 6.30 p.m., 198, West-street, Sheffield, 1. Lec- 
ture: “ Isothermal Transformations,” by Mr. T. F. 
Russell. 

NEWCOMEN Society.—W ednesday, April 21, 2.30 p.m., 
The Science Museum, South Kensington, 8.W.7. (i) 
“Survey of the Saxon Burial Ship, Sixth Century, in 
Suffolk,”’ by Mr. A. G. Crosley. (ii) “‘ The Stephenson 
Locomotives at Springwell Colliery, 1826,"’ by Mr. E. A. 
Forward. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section : Wednesday, April 21, 7 p.m., The Institution of 
Civil Engineers, Great George-street, Westminster, 
S.W.1. Lecture: ‘“ Production Control,’ by Mr. R. 
Appleby. Leicester Section : Thursday, April 22, 7 p.m., 
Leicester College of Technology, Leicester. ‘‘ Engineer- 
| ing Problems.” 
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(For Description see Page 306.) 
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FUEL EFFICIENCY PUBLICATIONS.—The Ministry of | control of temperature in central-heating and hot-water 
Fuel and Power have recently issued three new bulletins | supply plants and in process heating. The control of the 
for the Fuel Efficiency Committee, namely No. 11, dealing | rate of combustion in boilers and of the cooling-water 
with thermostatic control; No. 13, relating to fuel temperature to permit recovery of waste heat from 
economy by saving electricity ; and No. 14, concerning | internal-combustion engines are also dealt with. Bulletin 
the operation and maintenance of gas burners. The first | No. 13 contains a number of suggestions, some of them 
bulletin gives details of some of the applications et | novel, for saving electricity in factories, and bulletin 


‘ . . | * . ‘ 
thermostatic control, and special mention is made of the | No. 14, on the operation and maintenance of gas burners, 








~-»{Unit No.t}<- - -Unit No.2--- »}+---Unit No.3-->}«----Unit No.4---»+«---Unit No.5---»l<--Unit No.6->1+ ——-Unit No.1--->/+---Unit No.8-- +4 





compiled in collaboration with the gas industry, is 
primarily intended for operatives. It gives them a 
series of general hints on the best means not only of 
saving gas but of facilitating their work. The first 
number of a new leaflet publication of the Ministry. 
entitled Fuel Efficiency News, contains hints on saving 
fuel in factories, the nature of the duties of the “ fuel 
watcher,” and other matters. 
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PRIVATE ENTERPRISE 
AND THE SMALL FIRM. 


Mr. OLiver LYTTELTON, the Minister of Produc- 
tion, is a comparative newcomer to the world of 
politics, and, perhaps for that reason, sometimes 
speaks with a force and directness less often charac- 
teristic of the professional politician. On such 
occasions, it may be supposed, he is expressing 
rather the instinctive reactions to events of the 
ordinary man of business than those of the holder 
of an office of State ; but it is well that the directors 
of the national effort should occasionally show that, 
while they may be no longer actively concerned in 
commercial pursuits, they still retain some appre- 
ciation of the vital necessity of a healthy industry 
to the well-being of Britain and the British people. 
It may be that the observations on the merits and 
desirability of a vigorous leaven of private enter- 
prise, which constituted an important part of the 
speech which he delivered at Farnborough on 
April 10, will not find universal acceptance ; but 
they contained so much that is emphatically true 
of the growth of British industry and fundamental 
to the survival of that industry and of the nation 
itself that they should not be discounted or dis- 
missed as mere heresy merely because the occasion 
was purely a political one. 

It would be wrong, said Mr. Lyttelton, to resist 
on principle all ideas that public control of certain 
common services—which was quite distinct from 
State control—should be extended ; but by far the 
biggest part of business enterprise should be left 
to individual effort. It was on the ability to keep 
alive the spirit of individual adventure, and to 
break away from the customs and thoughts of the 
mass of people, that the vigour of national life 
depended ; rich people who accumulated capital 
and savings, and who pushed their money into 
development, were necessary to the prosperity of 
the State, though that prosperity would not be 
promoted if they indulged in anti-social or merely 
selfish actions. “Much of our prosperity has 
depended,” the Minister continued, “* on the financ- 
ing of long shots, the backing of commercial horses 
at very long odds. The State is the worst possible 
punter in this type of market. Nothing could be 
more satisfactory to an aspiring political opponent 
than to be able to assert that a Minister has lost 








money over an enterprise which, in the cold light 
of a November afternoon in the House of Commons, 
appears fantastic; yet it is upon these things that 
our commercial prosperity has been largely built. 
There would have been no Rio Tinto Company, no 
Hudson’s Bay Company, no Courtauld’s, and I do 
not think there would have been a steam engine, or 
sulphate of ammonia, or a Spitfire, if the State, 
with its necessarily cautious approach to all things 
that are new, had been the only tradesman, the only 
author of our enterprise. It is very rarely that the 
State has the enterprise to buy Suez Canal shares, 
as Disraeli did, or to invest largely in the Anglo- 
Iranian Oil Company, as the Government has done 
within our immediate memory.” Mr. Lyttelton 
might have added that Disraeli’s coup in the matter 
of the Suez Canal shares might not have developed 
beyond the stage of a brilliant idea, had it not 
been for the private resources of the Rothschilds. 

It would not be difficult to add considerably to 
the few examples cited by Mr. Lyttelton of the debt 
that the nation owes to the private enterprise 
which certain Members of Parliament are content 
to ignore unless it is obviously successful, when 
they begin to stigmatise its ‘‘ vested interests ’’ and 
hint at the desirability of public ownership. The 
railways are an outstanding case in point and 
shipping is another. The armaments industry, to 
which must now be added the aircraft industry, 
should certainly be included in the list ; armaments, 
indeed, have attracted probably more opprobrious 
comments than any other branch of industrial 
activity, though it is doubtful whether any of the 
big firms in this line of business has achieved a 
better financial return over the whole period of 
its existence than has the average well-managed 
grocer’s shop. The development of the Diesel engine 
owes everything to private enterprise; we need 
only refer, as examples, to the history of the evolu- 
tion of the Doxford engine, recently described in 
our columns, of the Harland and Wolff-Burmeister 
and Wain engine, dealt with by Mr. C. C. Pounder 
in his Thomas Lowe Gray Lecture to the Institution 
of Mechanical Engineers, and to the immense 
amount of spadework done by Messrs. Vickers 
on submarine engines—in rather marked contrast 
to the relatively small-scale operations of the 
Admiralty Experimental Laboratory. The Parsons 
turbine—and, of course, the other types of steam 
turbine developed in Sweden, France and the United 
States—represented the faith, backed by the finance, 
of private individuals or firms, from the results of 
which the whole world has benefited ; and the great 
achievement of mechanical refrigeration, which was 
the subject of Engineer Captain E. C. Smith’s paper 
before the Newcomen Society, summarised on 
page 314 of this issue, is another forward step of a 
value impossible to assess, which is solely due to 
private enterprise, and the business acumen of the 
directors of concerns which, in the first place, were 
the commercial ventures of private individuals. 

So the tale might be continued ; but it is suffi- 
cient, for the moment, to add to it only the case of 
Messrs. Short Brothers, whose shares have been 
compulsorily expropriated by the Government under 
the powers conferred (or taken) under Defence 
Regulation 78. The debate on this action, which 
took place in the House of Lords on April 13 on a 
motion by Lord Teviot, well indicated the strength 
and the sometimes inherent weaknesses of private 
enterprise. The firm of Short Brothers exemplified 
both characteristics in marked degree. The aircraft 
industry, as Lord Brabazon said, in a speech which 
epitomised the career of the firm in a few sentences, 
‘“wants boldness, imagination, vision and risk.” 
‘“*The three Short brothers,” he had declared pre- 
viously, “‘ had great imagination.” He admitted 
that the firm, in recent years, “‘ had not got a grip 
on production,” and had no fault to find with the 
Government for assuming control of the business ; 
but he did take exception to the method of doing 
it, for now “‘ the individuality of the firm had gone.” 
In conclusion, Lord Brabazon adjured the House in 
good colloquial terms, ‘“‘ Blame and curse aircraft 
manufacturers as you like, they have delivered the 
goods. Don’t for goodness’ sake, bust up the 
individuality of these great creative firms, because 
after the war the aircraft industry will play a very 
big part.”” He was supported by Lord Kenil- 





312 ENGINEERING _ 


APRI 


L 16, 1943. 





- | 
ELECTRICITY SUPPLY IN 
NORTHERN IRELAND. 


worth, who observed that the men with vivid 
imaginations and high technical qualifications, in 
the aircraft industry as elsewhere, were apt to be 
temperamental, and not easy to work with; and 
by Lord Geddes, who recognised in the case of | AS in many other countries, a semi-public non- 
Short Brothers the defect of an artistic tempera- | profit-earning body has been created in Northern 
ment which could not bring itself to meet the| Ireland for the control and development of the 
existing situation and felt that some change in the | business of electricity supply. The powers and 
direction of the firm was inevitable if the desired | functions of the authority, the Electricity Board for 
output was to be obtained. He thought that the | Northern Ireland, do not run parallel with those of 
Government were bound to take over the shares,| the Central Electricity Board in Great Britain ; 
but he did not favour nationalisation—along that | in some ways it has more affinity to the Hydro- 
path, he declared, lay absolute death and destruc- | Electric Power Commission of Ontario. The Board 
tion to industry. Lord Sherwood, who replied to | has powers not only to nominate selected stations, 
the debate on behalf of the Government, also | from which it can purchase energy, and to construct 
endorsed the remarks of Lord Brabazon to the | and operate transmission lines ; it also has powers 
extent of agreeing that the aircraft industry was | to sell, or let on hire, electrical fittings and apparatus 
one which must be left free, and that to nationalise | and to maintain and repair them, and to operate 
it would not necessarily be advantageous ; and there | showrooms and shops. It is not authorised, however, 
the matter rested, having afforded opportunity for | to manufacture electrical appliances. The opera- 
some outspoken expressions of opinion, although | tions of the Board do not cover the whole of 
it elicited no explanation of the Government’s| Northern Ireland; they do not extend to the 
intentions regarding the retention or|County of Antrim or the greater part of London- 
ultimate disposal of the expropriated shares, which | derry. Since its formation in 1931, the Board has 
is, by every standard of comparison, of much | extended its area on several occasions and it may 
greater constitutional moment than the justice or| be that ultimately its sphere of operation will be 
otherwise of the act of expropriation. | conterminous with the country as a whole. 


post-war 


The Board was formed as a result of reports 
made to the Government of Northern Ireland by 
Mr. J. M. Kennedy in 1930 and 1931. Mr. Kennedy, 
who is Deputy Chairman of the Electricity Commis- | 


By contrast with many industrial undertakings: | 
that of Short Brothers was not a large business, 
even after the Government had provided additional 
capital, as Lord Brabazon stated, to the amount 
of nearly three times the capital of the pre-war | sion, was at that time a member of the firm of 
firm ; but there was an earlier period when it was | Messrs. Kennedy and Donkin. His terms of refer- 
a very small firm indeed—the sort of firm that an | ence were confined, in the main, to the south-easterm 
all-powerful war-time Ministry might have shut | part of the country, covering roughly the counties 
down without a qualm, prophetic vision not being | of Down and Armagh, and the original Act forming 
commonly an attribute of Ministries as such. Sir| the Board made it the authorised undertakers for 
Charles Parsons’ original works was on a similar| this area. From the first, however, powers were 
small scale, and might easily have suffered such a | given for the extension of the area of supply, subject 
fate if a major war, requiring wholesale ** direction ’ | to confirmation by the Ministry of Commerce, the 
of manpower into other forms of munitions pro-| powers containing the proviso that any area in 
duction, had occurred before he had developed his| which the corporation of a county borough was 
turbine to the stage of enjoying Government recog- | the authorised undertaker might not be included in 
nition and unassailable priority ; and so might any |a development area without the consent of the 
one of a score of undertakings which are nationally | corporation concerned. The Board on its forma- 
essential to-day, had it been their fate to have been | tion was not faced with an entirely virgin field. | 
launched at such an unfortunate period for the | There was a 33-kV line connecting the Belfast 
prosecution of private ventures. This may be a| Corporation station with Lisburn and Lurgan, and 
statement of the obvious, but it is worth bearing | a 22-kV line to Holywood and Bangor. Lurgan is 
in mind at the present time, when numbers of small | about 18 miles south-west of Belfast, Lisburn 
firms are, or feel themselves to be, in some danger | occupying a position about half-way along this 
of being caused to disappear as a result of official | route. Bangor and Holyrood are on the south shore 
policies of ‘‘ concentration.” A few of these firms, | of Belfast Lough and the connecting line was about 
no doubt, are mushroom growths, the continued | 12 miles long. These lines were purchased by the 
existence of which, as firms, can hardly be regarded | Board, which in 1932, its first full year of operation, 
as essential. Others, however, may be of just that | acquired six local-authority and one company under- | 
category of invaluable pioneering business to which | taking. At the end of that year the Board had con- 
belonged the infant ventures of Short Brothers, of | structed 100 miles of new high-voltage transmission 
Parsons, and of so many others whose names are | line and 32 miles were under construction. 
now household words. The Harbour power station of the Belfast Cor- 

poration was early declared a selected station and | 
from it the whole purchased supply for the Board’s 
area was obtained. A number of the smaller towns | 
in the Belfast area were taking bulk supplies from | 
this station when the Board began operations. The | 
developments which were foreshadowed, however, 
would have been hampered by the limited capacity | 
of the Belfast Corporation 6-6-kV network, and a 
central control and switching station was accordingly 
built, connected to the Harbour station by two 
132-kV and two 33-kV lines. This arrangement | 
formed the basis of a general grid scheme to cover 
the Board’s area of supply, which, up to the end of 
1939, had been extended three times. The first 
extension, in 1934, took in part of County Tyrone | 
and sections of Armagh and Down not previously 
included. The second, at the end of the same year, | 
carried the area farther west and included parts of | 
Fermanagh and Londonderry. The most recent 
extension, in 1937, brought in the greater part of the 
country, excluding Antrim and the eastern section | 
of Londonderry, although some remote areas in 
the west, lying in Fermanagh and Tyrone, are still 
excluded. In the course of these various extensions, 
| 39 undertakings have been acquired and a trans- 
mission and distribution system covering 723 miles | 
of high-voltage and 517 miles of low-voltage lines 
Jondonderry power station was declared | 


| 





The Engineering Industries Association recently 
approached the Ministry of Production on behalf of 
the small firms, some of them of fairly long standing, 
which had felt concern at the possible effects of the 
cancellation of orders for munitions which are now 
in ample supply, pointing out the disadvantages of 
breaking up labour forces which had developed a 
spirit of team work and, possibly, nullifying the 
particular abilities of the managements. The Cguncil 
of the Association submitted that consideration 
should primarily given to the possibility of 
bringing urgent work to existing efficient firms in 
preference to moving the labour to the work and 
that, in any case, such a firm should be permitted 
to retain sufficient executive and labour personnel 
to enable it to continue production. The reply 
received from the Ministry urged that the extent 
of the effect of changes in the munitions programme 
should not be exaggerated ; every endeavour would 
be made to ensure that the resources of efficient 
firms would not be wasted, though it was essential, 
also, to make the best use of mobile and non-mobile 
labour. In the circumstances, no doubt, that reply 


be 


was all that the Ministry could have given; but 
some more positive assurance would have been 
welcome that the almost incalculable value of the 
small firm of initiative, individuality and vision was 
properly appreciated in the high places from which | built up. 
policy is directed. 


a selected station in 1934. 





of $d. a unit. 
| pare the relative incidence of these two systems 
| without 
individual premises. 


sation is in a sound financial position. 
cases, undertakings taken over were operating a 
direct-current system. 
alternating current, consumers’ appliances being 
modified or replaced at the cost of the Board. 





The area of supply of the Electricity Board cove: 
3,163 square miles and has a population of 523,000) 
giving an average of 165 persons per square mil 
which is low compared with more highly indu 
trialised countries, such as England, but is high 
than the average for the whole of Ireland. A 
Belfast and Londonderry are excluded from thy 
sphere of operations of the Board, its activities 
are confined to small towns and country areas. |i 
has, however, built up a useful power load. Apar' 
from linen mills, which constitute one of the mai: 
industrial activities of the country, the majority 
of stone quarries in the area have changed ove: 
to electric drive, as have creameries and mill 
processing factories. The larger type of specialis« 
farms, concerned with dairy stock and pig or poult: 
rearing, also figure among the consumers, but th: 
small general farm has not proved so easy to dea! 
with. This difficulty has been met with in man) 
countries. 

In the type of area with which the Board i- 
largely concerned, this question of farm supply is 
nevertheless, one of considerable importance. M1: 
T. G. Christie, in his chairman’s address to th« 
Northern Ireland Sub-Centre of the Institution of 
Electrical Engineers, which appears in the March 
issue of the Journal of the Institution, and fron 
which the figures quoted above have been obtained 
suggests that progress might be made by a reviva 
of farmers’ co-operative societies. This might pro 
vide central facilities for grain grinding and milling 
and the preparation of home-grown feeding mix 
tures. Although in many cases the development of 
farm supplies is hampered by the cost of the neces 
sary distribution line, there are many others in 
which the real difficulty is that the individual farmer 
is not in a position to purchase the plant necessary 
to make use of an available supply. As Mr. Christic 
points out, a co-operative movement would enabk 
the cost of equipment for working the land, and of 
portable motors for threshing, water pumping, 
turnip and chaff cutting, to be spread over a larg: 
number of common owners. In cases in which 
a farmer required the constant use of an appliance, 
such as a water pump, a co-operative society could 
do little more than cheapen the individual cost by 
wholesale buying, but some types of equipment, 
such as that for hay baling, and portable elevators 
for stacking, could be common property and be 
utilised by the owners in turn. 

One aspect of the activities of the Board has 
direct bearing on a matter of which much is likely 
to be heard. This is the question of a uniform tariff, 
which figures so prominently in the Scott Report. 
The Board has adopted uniform tariffs throughout 
its area, but this is reasonably uniformly populated 
and comparatively small, and does not contain the 
remote and almost unpopulated areas which the 
Scott Report claims should be included in the ambit 
of a common tariff. The Board’s supplies cover no 
large town with which its relatively country areas 
might be compared. Its two-part domestic tariff is 
based on a floor-area charge plus a running charge 
of 3d. a unit, falling to $d. The Belfast Corporation 
two-part tariff makes a standing charge of 3 per 
cent. of the rateable value plus a running charge 
It is not possible usefully to com 
of some 


having detailed particulars 


Although, from the outset, the Board has con- 


sidered its duty to be the provision of a supply to 
all potential consumers on the most favourable 
terms, it has pursued a careful financial policy. 
the early stages the relation between income and 
expenditure showed a small balance on the wrong 
side, but the revenue has steadily expanded and, 


with a capital expenditure of 2,500,0001., the organi- 
In some 


These were changed over to 


Expenses of this kind will tend to disappear and the 


financial prospects of the whole undertaking are 
very favourable. 
both living and industrial conditions in Northern 


It has done much to improve 


Ireland, and, with return to normal conditions, 


may be expected to show further progress. 
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NOTES. 


THe GENERAL CounciL OF BRITISH SHIPPING. 


THE annual meeting of the General Council of 
British Shipping was held in London on Thursday, 
April 8, at the Chamber of Shipping. Mr. J. R. 
Hobhouse presided, and, in a review of the Council’s 
work during the year, said that, following the action 
taken by the Council, there was now the greatest 
sense of urgency on the part of all the Government 
departments dealing with the U-boats and the 
priorities for their requirements were better assured 
than they had ever been. They could be satisfied 
that everything possible was being done, but the 
(ieneral Council would continue its pressure in that 
direction. He noted that the Prime Minister had 
followed the lines which were the basis of the pro- 
posals in the memorandum issued by the Policy 
Committee, saying that policy should only be dealt 
with in general terms until Hitler was beaten; the 
details should be filled in while we were defeating 
the Japanese. That policy seemed to him quite 
sound and they would continue to pursue it. They 
must be ready, however, to fill in the details and to 
publish a comprehensive plan within a compara- 
tively short period of the end of the war in Europe. 
The Aviation Committee had also published its 
report, which he thought was a very constructive 
document. They had presented it to the Minister 
of Reconstruction, Sir William Jowitt, who gave 
them a courteous hearing, but was obliged to be 
completely non-committal. Almost immediately 
afterwards there were developments in connection 
with the British Overseas Airways Corporation and 
the formation of the Air Transport Command of 
the R.A.F., which obviously affected the situation. 
They were ascertaining whether they should con- 
tinue to apply to Sir William Jowitt in future on 
matters of this kind or to the Secretary of State for 
Air, who was still the Minister for Civil Aviation. 
They had not vet had an answer. It was clear that 
the matter was one of importance, and that it had 
to be decided in principle before any question of 
planning the reconstruction of the passenger side 
of the mercantile marine could be set out. It was 
highly desirable, too, that the interests concerned 
should consider the way in which combinations of 
trades could best be arranged. The geographical 
areas which were appropriate for shipping confer- 
ences would not necessarily be identical with the 
areas appropriate for air conferences. The Alloca- 
tion and Licences Committee had had a more or less 
continuous and not very conclusive correspondence 
with the Ministry of War Transport on various 
aspects of their proposal to ration licences and he 
was not satisfied that they had arrived at the best 
possible machinery. The proposal for rationing 
came out contemporaneously with the 
Admiralty proposal for standardised types, and the 
two matters would want watching. He was not 
satisfied that the Admiralty standard designs could 
not be improved upon and in any event it was 
unlikely that this country ought to build an inde- 
finite number of ships of these particular types, at 
any rate after the war losses had been got upder 
control. Mr. Philip Runciman was elected png 
man, on the proposition of Mr. John Booth (Liver- 
pool). seconded by Mr. James Shearer, 0.B.E. 
(Glasgow) ; and Mr. I. C. Geddes, proposed by Sir 
Philip Haldin and seconded by Sir Harrison Hughes, 
was elected vice-chairman. 


licences 


THE CHAMBER OF SHIPPING OF THE UNITED 
KINGDOM. 


At a meeting of the Council of the Chamber of 
Shipping of the United Kingdom, held in London 
on April 8, the President, Mr. I. C. Geddes, after 
referring to the loss sustained by the Chamber by 
the death of Sir August Cayzer, chairman of the 
Clan Line, Sir Edward Beatty, who had been for 
24 years chairman of the Canadian Pacific Railway, 
and Mr. George Connellan, of the Cardiff and Bristol 
Channel Association, the President welcomed to 
the Council Mr. P. R. Fleming (North of England 
Shipowners’ Society); Mr. R. T. Garrett (London 
General Shipowners’ Society); Mr. G. C. Gibson 
(West of England Club); Mr. R. Graham (P. & O. 


Group); Mr. D. Luke (London Deep Sea Tramp | managements and staffs—including, for example, 


Section); and Sir Douglas Thomson (Leith Ship- 
owners’ Society). The following co-opted members 
were re-elected for the year :—Sir Robert Burton 
Chadwick, Bt. ; Major L. Andrew Common, D.S.O., 
J.P.; and Mr. Stanley Todd. Mr. R. A. Somerville, 
chairman of the Pilotage Committee, was also 
co-opted. It was reported that Sir Alan Anderson 
had retired from representation of the Chamber on 
the General Council of British Shipping, and the 
appointment of Sir Leighton Seager, C.B.E., D.L., 
J.P., Vice-President of the Chamber, was confirmed. 
The President reported on the deputation which 
waited upon Sir William Jowitt with regard to the 
policy of the industry as outlined in the General 
Council’s memorandum on air and sea transport, 
and upon further representations which have since 
been made to the Minister. The following resolution 
was proposed by Colonel Mark Whitwill: ‘‘ That 
the General Council should be asked to continue to 
study the problem of the revival and expansion of 
world trade and the contribution which the shipping 
industry can make towards that end.” He said 
that the industry had not only the right, but the 
duty to consider the best ways by which inter- 
national trade could be re-established and expanded. 
| There was a tendency for industrialists to fight shy 
of economic problems and to leave them to the 
professional economist. In future, they must try 
| to tackle these matters themselves. Lord Essendon 
| said that there was a tendency for each industry 
| to consider that it should look after its own parti- 
cular post-war problems. The shipping industry 
|after the war would depend on the negotiations 
|conducted on trade generally, and ought to be 
|represented in any negotiations to see that its 
| interests were properly safeguarded. Mr. Claude 
Jacobs and Mr. E. H. Watts supported the resolu- 
tion, which was carried. 











. 
MopERN REcoRDS AND PAPER SALVAGE. 


| The demand for waste paper continues unabated, 





|in spite of the hundreds of thousands of tons that 
| have been collected as the result of the successive 
campaigns organised by the Waste Paper Recovery | 
| Association; and, concurrently, more and more | 
|oftice and other records are being accumulated, 
| many of which are of such ephemeral value that they 
| could be sacrificed almost as soon as they are made, 
if those responsible for their custody could feel sure 
| that, in parting with them, they were not likely to 
| inconvenience future seekers for useful information. 
| To assist such custodians of war-time and pre-war 
| documents, the British Records Association, under 
|the presidency and with the direct encouragement 
|of Lord Greene, the Master of the Rolls, has been 
|engaged for some time past in the compilation of a 
| series of special Memoranda, indicating what classes 
| of records should be preserved and what classes— 
| usually much greater in extent—can be safely con- 
tributed to the salvage collections. Most of these 
Memoranda are addressed primarily to lawyers, 
public and ecclesiastical officials, etc., and are con- 
| cerned mainly with legal documents ; but the most 
recent of the series—No. 7, entitled ‘* Modern 
Records—What may we destroy ?””—is of more 
direct interest to engineers and scientists, as it | 
deals, inter alia, with works and laboratory records. 
| It consists of four parts, the first being an intro- 
ductory section outlining the general principles, 
|applicable to all records, which have guided the 
| Association in compiling the Memoranda, and the 
|second detailing rather more fully the questions 
| which the custodian of documents should put to 
|himself in the attempt to make a preliminary 
| classification of those which might be worth pre- 
|servation and those which can be definitely ruled 
not to justify retention. These categories are 
further examined and sub-divided in the third and 
| fourth sections, the third differentiating between 
(a) those “‘ to be preserved ” and (6) those “* to be 
considered for preservation,” while the fourth lists 
‘* classes and types of modern documents which may 
generally be destroyed.” Among those in section 
3 (b) are documents relating to the conduct of any | 
unusual occupation, regularly kept records of | 
laboratory or works equipment or of the results or 
phenomena observed in laboratories, testing plants, 











etc., and documents concerning the relations of 





records of inspections under Factory Acts, of 
apprenticeships, and of profit-sharing schemes. 
Those in section 4, “‘ which may generally be 
destroyed,” form a large and varied class, the 
systematic discarding of which should provide a 
welcome and regular addition to the supplies of paper 
pulp. Copies of Memorandum No. 7 can be obtained 
free on application to the hon. secretaries, British 
Records Association, c/o Public Record Office, 
Chancery-lane, London, W.C.2. ‘ 


ScIENTISTS AND FuTURE PROGRESS. 


One of the points that was particularly empha- 
sised by Sir Roy Fedden, in the address which we 
reported on page 293, ante, was the advantage 
enjoyed by the United States aircraft industry 
in the liberal provision for research and develop- 
ment work which characterised the expansion of the 
industry to meet the needs of the war programme ; 
and he urged that Britain should follow suit by 
devoting much more attention and money to 
research and to facilities for training in scientific 
pursuits. Substantially the same theme was 
stressed by Sir Stafford Cripps, the Minister of 
Aircraft Production and chairman of the Radio 
Board, in a speech which he delivered in London 
on Saturday, April 10, at the convention of Uni- 
versity Radio Teachers. In the development of 
radio technology, he said, this country had been 
more than fortunate to have had so brilliant a 
team of scientific workers, and thus to have been 
able to keep ahead of the enemy in this sphere. 
Their numbers, however, had been insufficient to 
meet the needs created by the great expansion in 
the manufacture of radio equipment, though the 
Wireless Personnel Committee had done excellent 
work in recruiting and training new personnel. 
He had been deeply impressed, Sir Stafford con- 
tinued, by the need for a fresh outlook on higher 
technical education in this country; for, when 
peace came, Britain’s position in world industry 
would have to be re-established by skill in produc- 
tion and by the ingenuity and intelligence of British 
invention and research. To make our due con- 
tribution to world production and progress, it 
would be necessary to have a much greater output 
of university-trained scientists, drawn from all 
sections of society and selected by merit alone. 
Before the war, the number of students in British 
universities was only half the number of whole- 
time staff in American universities and only a 
twentieth of the number of university students in 
the United States. The total income of the United 
States universities was nearly 100,000,000/., where- 
as that of the British universities was 6,500,000I. 
“Taking the population of the United States as 
three times our own,” said Sir Stafford, “‘ this 
means that they were spending roughly five times 
as much on six times as many students ” in pro- 
portion to the population, and, in engineering, the 
figures were ‘* just about as bad.” It was necessary, 
therefore, if Britain was to survive in the modern 
world, that there must be a far larger number of 
university-trained men and women. How this 
great expansion of highly trained personnel was to 
be achieved still required to be worked out in detail, 
but, unless it was done, and done soon, Britain 
would be left behind on the road of progress. 








WILBUR WRIGHT MEMORIAL LECTURE.—The 3ist 
Wilbur Wright Memorial Lecture of the Royal Aero- 
nautical Society will be delivered by Mr. E. P. Warner, 
F.R.Ae.S., on Thursday, May 27, at 6.30 p.m., at the 
Institution of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, London, S.W.1. 


E. H. Jones STANDARDS Room.—On page 412 of our 
153rd volume (May 22, 1942) we announced that Messrs. 
E. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, had installed delicate mea- 
suring and controlling equipment in a large room at their 
works, called their Standards Room. We are now 
informed that this room has been approved by the 
A.1.D., under the denomination Test House No. 3662/42, 
and that work can be undertaken for firms who have not 
the requisite facilities and who require A.I.D. inspection 
The range of these includes plain cylindrical 
plain gap, depth and end gauges ; 


on gauges. 
plug and ring gauges ; 


parallel screw plugs up to 4 in. in diameter and parallel 
screw rings between § in. and 6 in. in diameter. 
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LETTERS TO THE EDITOR. 


CORIOLIS THEOREM. 


To tHe Eprror or ENGINEERING. 


Simr,—In my article on “Coriolis Theorem,” 
published in your issue of March 26, on page 243, 
the following passage was inadvertently deleted from 
the proof: ‘‘ We will limit ourselves now to a con- 
sideration of those accelerations which are normal 
to the direction of the guide. This means that we 
can limit ourselves to a consideration of those 
increments in velocity which have a direction normal 
to the guide.” If this passage is replaced after 
equation (7), following the words ** as seen from the 
main frame,” the alterations in the formule (9) 
and (11) suggested in Mr. Stratton’s letter in your 
issue of April 9, page 294, will not be necessary. 

I would like, however, to express my indebtedness 
to Mr. Stratton for the interest he has taken in 
my article and for drawing attention to the defect. 


Yours faithfully, 
A. BLocH. 
Research Laboratories of the 
General Electric Company, Limited, 
Wembley. 
April 12, 1943. 





THE LATE CAPTAIN F. E. DYKE 
ACLAND. 


To THe Epiror or ENGINEERING. 


Stmr,—May I make a small emendation and addi- 
tion to the obituary of Captain F. E. Dyke Acland, 
published in your issue of April 2, on page 276? 
The tape loom with which he was connected was 
not of Swiss origin; it was invented by John 
Poyser, of Worksop, and the firm of Poyser, Hay- 
wood and Acland, of which Acland was a very 
active director, was formed to exploit it. The firm 
had offices in London and Nottingham. The loom 
was built in considerable quantities and a weaving 
shed was equipped at Tamworth in Staffordshire. 
The tape produced was quite satisfactory, but large- 
scale operation revealed many mechanical defects 
in the loom and the whole project was abandoned. 


ENGINEERING. 





PIONEERS OF REFRIGERATION. 


At a meeting of the Newcomen Society, held at the 
Chartered Institute of Patent Agents, London, on 
March 10, Engineer Captain Edgar C. Smith dealt 
with the history of refrigeration, a branch of industry 


while its pioneers’ were among the benefactors of 
mankind. Were it not for refrigeration, the meat 
ration would be such that even the experts of the 
| Ministry of Food would find it difficult to make a dish 
| with it. 
| paper in the form of a series of chronological notes on 
| men, inventions, scientific discoveries, machines, ships 
and events, and had entitled it ““Some Pioneers of 
Refrigeration,” he gave his review as a lecture and 
illustrated it with blackboard sketches. His chrono- 
logical notes, however, which began with a reference 
to Dr. William Cullen’s water evaporation apparatus 
and ended with a reference to Lord Dudley Gordon’s 





Hawksley Lecture to the Institution of Mechanical | 


| Engineers last November, formed a general bibliography 
| of the history of the subject. 

The last of the pioneers to whom reference was made 
| 
|} in May, 1942, at the age of 88. Linde died in 1934, 
| Haslam in 1927, Lightfoot in 1921, Charles Tellier in 
| Coleman in 1888. There were many other pioneers of 
| greater or lesser fame. Though it might be said that 
the history of artificial cooling began with Cullen’s 





| the work of Professor Sir John Leslie, who, in 1810, while 
| holding the Chair of Mathematics at Edinburgh, devised 
| his water absorption apparatus, an improved form of 


| which was brought out by the French inventor, Edmond | 


Carré in 1850. Leslie, moreover, declared, in the 

| Encyclopedia Britannica, that, with a proper system 
| of air pumps worked by a steam engine of only 6 h.p., 
ice could be produced in the climate of London at the 
rate of one ton a day. About this time, Trevithick’s 
attention had been called to the demand for ice, and 
to the great value of the ice trade; and, in a letter 
written in 1828, he suggested that ice could be made 
by the compression and expansion of air. Throughout 
the Nineteenth Century, there was a considerable 
trade in natural ice, and ice cut from Wenham Lake, 
near Boston, U.S.A., was known in many parts of the 
world. The Wenham Lake company exported ice in 
considerable quanties to England, and other supplies 
came from Greenland and Norway, most of the ice 
being used by breweries. 

Nothing came of either Leslie’s or Trevithick’s ideas, 
but, in 1834, Jacob Perkins, the pioneer of the use of 
high-pressure steam, patented and had built the first 
| vapour-compression refrigerating machine. Again, 





| which, he said, was one of Britain’s greatest allies, | 


Although Captain Smith had drawn up his | 


was Mr. Everard Hesketh, who died at Johannesburg | 


| 1913, James Harrison in 1893, A. C. Kirk in 1892, and | 


work in 1755, of more importance than Cullen’s was | 


It was understood at the time that Poyser was to | however, no development followed immediately. In the | 
carry on with an attempt to establish the loom on | ‘forties, two able men, Dr. James Gorrie, of Apalachi- 
a commercial basis, but I have no information about | cola, Florida, and Charles Piazzi Smyth, the Astrono- | 
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| successful operation of Kirk’s air refrigerator was 
| perhaps the most notable achievement of that decade. 

With the ‘seventies came many advances; on the 
one hand, the ammonia-absorption machine was much 
| improved by one group of inventors, and, on the other, 
| various designs of cold-air machines were brought out 
by another group. In Germany, too, the work of Car! 
von Linde (1842-1934) on the ammonia-compression 
machine began a revolution in the brewing and othe: 
industries. This decade also saw meat brought to 
Europe from South America, North America and Aus 
tralia. The first “refrigerated ” ship in the world was 
Le Frigorifique, fitted out ia 1876 by Charles Tellie: 
which carried a small quantity of meat from Rouen to 
Buenos Aires in the autumn of that year and returned 
home in the following summer with a larger consignment 
Another French ship, the Paraguay, made a somewhat 
similar voyage in 1878, but these early demonstrations of 
what could be done in the way of carrying frozen food 
had little influence on French trade. In this country 
there was an increasing demand for meat from overseas 
j and, in the middle ‘seventies, considerable quantities 
| were shipped to Great Britain from North America in 
vessels fitted with ice chambers. It was this trade that 
interested John and Henry Bell, the successful Glasgow 
butchers, and sent them to Lord Kelvin (then Sir 
William Thomson) to ask his advice on fitting refri- 
gerating machinery in ships. Already Kelvin had out 
|lined in a paper the design of an air refrigerating 
machine, but, too busy to turn aside from his other 
occupations, he sent the Bells to Joseph James Cole- 
man, who was then research chemist at the Bathgate 
Paraffin Works, where in 1874 he had patented a 
machine for liquefying the gases from shale-oil works 
Together, the Bells and Colman secured Patent No. 1034, 
of March 15, 1877, for a cold-air machine “ for preserv 
ing and cooling food and beverages during transport o1 
storage,” and also formed the Bell-Coleman Mechanical 
Refrigeration Company, of Glasgow. 

Coleman, who was born in Lincolnshire in 1838, had 
been trained as a pharmaceutical chemist in Halifax, 
| but had raised himself among his fellows by attendance 
|at the Mechanics’ Institution. At the age of 22, he 
read a chemical paper before the British Association 
and later, for some years, taught science at the Chester 
| Training College. His interest in mineral oils had been 
|awakened by observations made in Wales, and this 
led to his going to Bathgate. The company he formed 
| with the Bells—both of whom in later life were made 
| baronets—appears to have had no works, but the 
| founders were assisted in their experiments and con- 
| structional work by the shipbuilders and engineers, 
|D. and W. Henderson, who were also connected with 
| the Anchor Line of steamships. It thus came about 
| that the first British ship to be fitted with a refrigerating 
| plant was the Anchor liner Circassian and in 1879 Cole 
man made a voyage to North America and back in her. 
The results being successful, the Anchor Line decided 
to fit all their ships in a similar manner, but the second 


his success or otherwise. 

The essential feature of the Poyser loom was the 
use of a split batten in place of the usual recipro- 
cating grid batten. This enabled the flying shuttle 
to be eliminated, the shuttle being mechanically 
driven throughout its travel and high speeds being 
possible. The loom was built in single units, each 
producing a single line of tape; each unit was 
fitted with stop motion for both warp and weft 
so that breakage of a thread shut down only one 
unit and not a complete line of tapes as in a gang 
loom. 

The only connection the loom had with Switzer- 
land, as far as I am aware, was the manufacture of 
a sample machine, or the essential parts of one, in 
Arbon, on the Lake of Constance, for the purpose 
of obtaining certain Continental patents. Metric 
drawings for the loom were made in the Nottingham 
office in 1899. I cannot say if it was ever developed 
abroad. 

Yours faithfully, 
Hersert H. Jounson. 

Harpenden, 

April 12, 1943. 





MOISTURE CONTENT AND THE GLUEING OF Woop.— 
The fourth bulletin of technical notes issued by the Direc- 
tor of Research and Development, Aero Research, Limi- 
ted, Duxford, Cambridge, deals with the importance of 
moisture content in wood. It is pointed out that pieces of 
thick wood with different moisture contents should never 
be glued together, otherwise trouble will ensue. Wood 
should be brought to the moisture content appropriate 
to its subsequent use before it is shaped or glued. The 


bulletin deals with such subjects as the relation between 
swelling and moisture content, the rate of swelling, the 
increase of moisture content due to glueing, and the 
specific gravities of dry woods. 





| mer Royal for Scotland, began experiments on cooling 
air for sick rooms, hospitals, etc.; and Gorrie, in 1851, 
took out the first patent for an air refrigerating ma- 
chine. 
| The next important step was taken by James 
Harrison (1816-93), a journalist who had emigrated 
| from Scotland to Australia about 1837. Like his con- 
temporary, Thomas Sutcliffe Mort (1816-78), the Sydney 
wool broker who had gone from Lancashire to the 
| Colonies about the same time, Harrison saw that the 
future trade of Australia depended largely on finding 
some means of preserving and transporting the surplus 
meat from the Colonial farms to Europe. At his home 
in Geelong, Victoria, he began experimenting on ice 
making, and, after patenting a machine in Australia, 
he came to England and, in 1856 and 1857, took out 
patents for a machine of the Perkins type, in which 
ether was used. His first machines were made by Siebe 
Brothers, the founders of Siebe, Gorman and Company, 
One of these machines was installed in a London 
brewery, another Harrison took to Australia, and a 
third was set to work in the once famous Paraffin 
Works, of Young, Meldrum and Company, at Bathgate, 
the cradle of the Scottish shale oil industry. This was 
the first example of the application of refrigeration to 
manufacture. Previous to the use of the Harrison 
refrigerating machine, it had been necessary to store 
the oil in summer and to expose it in trays in the 
winter. The machine did away with this practice, but 
it proved too small and the use of ether was found 
dangerous. 

At this time, Alexander Carnegie Kirk (1830-92) 


Bell-Coleman machine was supplied to the cargo-vessel 
Strathleven, which had been chartered by Mcllwraith, 
McEacharn and Company to make an experimental 
voyage to Australia and back. Leaving Sydney on 
November 29, 1879, and Melbourne on December 6, 
the Strathleven arrived in London on February 2, 1880, 
with about 40 tons of beef and mutton on board. This 
was the beginning of an enterprise the story of which 
is fully told in Critchell and Raymond's History of the 
Frozen Meat Trade. New Zealand soon followed the 
example of Australia and, though all the early consign- 
ments of meat did not arrive in satisfactory condition, 
after the initial difficulties were overcome the trade 
went ahead by leaps and bounds. By 1889, about 
40,000 carcases were being brought to England each 
week, most of them being carried in ships fitted with 
refrigerating plant made by Haslam, who had pur- 
chased the Bell-Coleman rights. 

The cold-air type of refrigerating machine did yeoman 
service in the last quarter of the Nineteenth Century, 
but the work of Carl von Linde and others on ammonia 
and carbonic-acid compression machines provided the 
refrigeration industry with machines of much higher 
efficiency and it is with these types that the ships and 
cold stores of the present day are fitted. 








BLIND EMPLOYEES IN ENGINEERING WoORKS.—We are 
informed that a girl of 22, Miss Mabel Birchall, who has 
been blind since birth, is proving a useful employee in 


afterwards known as one of the pioneers of the | the assembly department of a works of Messrs. British 
marine triple-expansion engine, was engineer to the | Timken, Limited. She is engaged in assembling tapered- 
Bathgate works and to him fell the task of finding | roller bearings and does the work entirely by touch, 
other means for cooling the oil. Kirk learned of Gorrie’s | without any special jigs. The firm state that the experi- 
machine, studied the Stirling hot-air engine, and in | ment was begun some months ago following a discussion 
1862 patented his closed-cycle air refrigerating machine, | with the secretary of a local institution for the blind. 
which he described fully to the Institution of Civil | There is a widespread feeling among those who care for 
Engineers in 1874, when one of the machines had been | the blind that persons who are sightless need not be 
at work for about 10 years. Though there had been | employed solely in one or two crafts, such as basket- 
many other inventions during the ’sixties, among them | making, brush and mat-making, and similar pursuits, but 
' being that of the ammonia-absorption machine, the ' could be trained to take a more useful place in industry. 
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CO-OPERATIVE RESEARCH IN THE industrial contacts, knowledge, experience and facilities. 


METAL INDUSTRIES.* 
By H. Moore, C.B.E., D.Sc., F.Inst.Met. 
(Concluded from page 296.) 


THE research programme is revised annually by the 
main research committee of the Council and new sub- 
jects are added at any time according to the demand 
from members. A “subject of research” tends to 
become a broad field of continuous investigation. 
Reports are issued as particular sections of work are 
completed, but one investigation frequently leads to 
another. A problem of historic interest to the Institute 
is the corrosion of condenser tubes, the investigation of 
which was handed over to the Research Association in 
1930. The major problem was solved some years ago 
by the development of the cupro-nickel and the 
aluminium-brass tube, but the possibility of still 
greater improvement has led to much further work 
since that time. 

Nearly fifty major researches have been completed 
and about twenty were in progress at the outbreak of 
war. Almost all of these have one or another of the 
following objects. The prevention of troubles arising 
in melting and casting (cavities due to shrinkage or 
gas, segregation, cracking, etc.). Improvements in 
methods of working (rolling, etc.) and in properties 
dependent on working (e.g., surface quality). The 
production of materials with special properties for 
particular purposes (e.g., cable sheathing resistant to 
fatigue). Improvements in the resistance of materials 
to corrosion and to oxidation at high temperatures, 
including non-ferrous metals and alloys used as protec- 
tive coatings on steel, etc. Improvement in the joining 
of metals (by welding, soldering, etc.). The investi- 
gation of impurities as regards (a) their effects, (b) per- 
missible limits, and (c) removal. The improvement of 
methods of testing, examination and analysis. 

These are classes of problem occurring in all metals 
and alloys. Although the objects mentioned are 
severely practical, the use of the most advanced 
scientific methods, equipment and theoretical principles 
is often necessary to attain them. The methods of 
study naturally vary according to the particular metals. 
A most important consequence of attacking similar 
problems in different materials is that general principles 
emerge which are not only useful when like problems 
are tackled in fresh materials, but constitute an addi- 
tion to fundamental knowledge. The Research Asso- 
ciation is in the best position to undertake the further 
work which is necessary, after the immediate aim has 
been attained, to establish these general principles. 
Good examples are to be found in problems in the melt- 
ing and casting field, which involve questions of equili- 
brium between metals, oxygen, and hydrogen or other 
reducing elements (¢.g., phosphorus, carbon, zinc) at 
different temperatures and pressures, and in corrosion 
with its intricate interfacial phenomena and the forma- 
tion of very thin films having special properties. It is 
evident that each class of subject mentioned in the list 
above directly interests the user, and that his knowledge 
of conditions of service and modes of failure is often 
essential for successful attack on the problem. These 
are some of the good reasons for including users in the 
membership of the association. 

A research sub-committee is appointed for each 
major research, consisting mainly of scientific repre- 
sentatives of interested members. Sir Lawrence Braggt 
has recently said some hard things about the direction 
of research by committees, and if it were to operate in 
the way he describes I should agree with him. I am 
in some doubt how far Bragg’s criticisms of research 
associations are based on first-hand knowledge. The 
relation of the British Non-Ferrous Metals Research 
Association’s sub-committees to the work they sponsor 
does not at all correspond with his description. The 
‘imperfect contact with industry”’ to which Bragg 
refers is exactly what the Association’s sub-committees 
effectively prevent. In addition, the Association's 
research workers maintain industrial contacts through 
other channels as well. 

In my view, the direction of an investigation assigned 
to one or more members of a research team should be 
the duty, not of a committee but of a senior member 
of the staff. The duties of the committee should be 
to decide the broad purpose in view, to agree on the 
outline of a programme, to make any useful suggestions 
they can, and, above all, to criticise, constructively if 
possible, the work reported to them. In these ways 
the association’s investigations derive the greatest 
benefit from the research sub-committees, which provide 





* Address delivered, in a shortened form, on the occa- 
sion of the presentation to Dr. Moore of the Institute of | 
Metals Platinum Medal for 1943, at the annual general 
meeting of the Institute, held in London on Wednesday, 
March 3, 1943. Abridged. 


+ See Presidential Address to Institute of Physics, on 
“ Physicists During and After the War,” delivered on 
May 28, 1942. 





The members are always ready to arrange exchange of 
visits between the investigators and the technical staffs 
of the works and to try experiments in their works 
based on laboratory results. It is usual for the investi- 
gators to be present at such trials, and to talk over the 
work with members from time to time. I consider 
that industrial contacts are so important that even 
long interruption of laboratory work must be accepted 
to give research workers first-hand knowledge of manu- 
facture. It should be added that Sir Lawrence Bragg’s 
address contains many valuable criticisms and sugges- 
tions, although he may not be aware of the extent to 
which the ideas he develops are already operating in 
research associations. 

Reports prepared by investigators are released to 
members of the Association as soon as they have run 
the gauntlet of criticism by the committee, whose 
standard is a high one. Open publication may follow 
later if suitable. The development department was 
established to assist members in applying the results 
of the Association’s researches (and new knowledge 
from other sources) and in solving their immediate 
manufacturing problems. The stages between the 
completion of laboratory research and the full-scale 
use of the results may be difficult and costly, but the 
Association’s development staff can often help members 
to go through these stages quickly and economically. 

The technical inquiry service, however, makes the 
greatest demands, which steadily increase, on the know- 
ledge and time of the development staff. Again in 
accordance with the original Government scheme, 
members are entitled to bring their own problems, 
scientific and manufacturing, to the Association for 
help in tackling them. Naturally, the problems are 
varied. Defects and failures in members’ products, 
obstacles met in introducing new methods of manu- 
facture, difficulties arising in using raw materials from 
different sources or “‘ substitute ’’ materials, and the 
development of manufacture of products new to the 
member are the grounds of many inquiries. The 
development staff are in a strong position in this kind 
of work because they have at hand the specialists in 
the research staff whose knowledge in a particular field 
may provide the solution. This may temporarily 
divert the investigators from their programme of 
laboratory work, but, provided it is not carried too far, 
this diversion is beneficial as a further method of 
industrial contact. It 1s one of the means by which the 
Association avoids the ‘‘ working in a vacuum ” depre- 
cated by Sir Lawrence Bragg. 

Much experimental work is involved in answering 
technical inquiries, and quite a number develop into 
minor investigations of considerable practical import- 
ance. Members’ inquiries are indeed an important 
source of suggestions for new subjects of research. 
Some practical trouble, especially if met by several 
manufacturers of similar products, may reveal a gap 
in knowledge demanding a long-term research. For 
example, a raw material from a new source may affect 
the quality of the product because it contains injurious 
impurities, the effects and the removal of which have 
not before been investigated. I have tried to give a 
fair picture of the structure of the work of the co-opera- 
tive research organisation with which I am connected 
as it was at the outbreak of war. During the war its 
resources are wholly employed in the national interest. 
The war work of the Association, however, does not 
fall within my subject, although the advantage in 
time of war of having a well-established central scientific 
organisation for the non-ferrous metals industries may 
be pointed out. 

What of the future ? The steady, if not spectacular, 
progress indicated in Table I, page 296 ante, suggests 
that the Association is appreciated by, and‘has the 
confidence of, the group of industries which support it, 
and that co-operative industrial research in this field 
has come to stay. In my opinion the type of organisa- 
tion is essentially sound, especially as it allows of 
development to any extent to meet changing needs and 
circumstances, and offers no obstacle to expansion, 
however great. A fundamental consideration is the 
relation of the Government to industry. I suggest that 
the fashion of referring to the various forms of Govern- 
ment control now in operation as, at best, necessary 
evils, and more evil than necessary, is based on super- 
ficial considerations. The unfortunate results of the 
abolition of control as rapidly as possible in response 
to public demand after the last war provide a lesson 
to be remembered. If the Government is in future 
going to exercise a greater degree of guidance of industry 
than before the war, the national research associations 
may have a key part to play as the nerve centres of 
technical progress in their industries. 

Whatever type of industrial organisation may prevail 
after the war, a greater degree of co-operation within 
each large industry, in scientific research and in apply- 





ing scientific knowledge, seems highly probable, and 
indeed necessary for promoting the efficiency of the | 
whole industry without duplication and waste of | 
effort. The research association is the obvious means 





for promoting this extended co-operation, not by 
replacing the research organisations of individual 
manufacturing concerns, but by undertaking work on 
large problems common to the industry and by co- 
ordinating research carried out in the laboratories and 
works of members. I1 this country is to hold its place 
and again achieve prosperity, our industries must make 
more and more use of science and scientific research. 
There is wide agreement that the future of the export 
industry is likely to depend on the manufacture of 
products of the highest quality at the lowest cost con- 
sistent with such quality, and this clearly makes great 
demands on research. 

After the war the non-ferrous metals industries will 
be faced with new problems arising from developments 
such as the greatly increased production of the light 
metals (both absolutely and also relatively to the other 
metals), the national housing and rebuilding programme 
requiring the use of the metals in large quantity and to 
the best advantage, the technological advances made 
during the war in the manufacture and use of the metals 
and of the materials which compete with them, and the 
increasing importance of “* secondary ”’ metal recovered 
from scrap. I suggest that reconstruction, which in 
its earliest stage in the last war started the research 
association movement, should in the present war lead 
to their large development. Extension in their scale 
of work may well be accompanied by changes in their 
methods. A research association is the last body to be 
content with any static condition and should obviously 
always be seeking improvement in its own methods of 
working. The remainder of my paper makes some 
suggestions relating to the future of the British Non- 
Ferrous Metals Research Association. 

The three factors essential to success are (1) finance, 
(2) staff, and (3) co-operation of members. Suitable 
laboratories and equipment, constantly kept up-to-date 
are taken for granted. Finance is the hard core of the 
problem. The method of raising the necessary income 
is an economic question outside the scientific and tech- 
nical interests of this Institute, but its annual amount 
necessarily limits the volume of work undertaken and 
at present compels the neglect of some promising 
directions. Dr. P. Dunsheath, in his recent lecture on 
industrial research before the Royal Society of Arts, 
gave the ratio of the Association’s expenditure (1937) 
to the turnover of the industry (1935) as 0-022 per cent. 
To raise this to 0-1 per cent., and so secure an annual 
income of not less than 100,0001., would not seem to be 
excessive. The coal industry proposes to spend double 
this amount annually, with a ratio of expenditure to 
turnover of 0-14 per cent. 

Naturally, the industry would have to be satisfied 
that such an income can and would be wisely and profit- 
ably spent. This depends on the choice of subjects and 
on the way in which they are attacked. The classes 
previously listed should continue, but some import- 
ant lines of work should be added. When work of 
some wholly new type has been suggested for inclu- 
sion in the research programme I have heard it said 
that, as the Association has never done anything of 
the kind before, the subject is outside its proper field. 
Surely this is the static attitude of mind foreign to the 
research atmosphere. In my own view, all scientific 
and technical problems arising in the production, 
manufacture, and use of the non-ferrous metals are 
within the field of the Association. The selection of 
concrete problems for attack will depend not only on 
their relative industrial importance and urgency, but 
also on the prospect of success with the staff available. 
The practical problems of the industry must continue 
to account for most of the research programme, but the 
research association is the right body to take the longest 
views and to try to foresee future technical develop- 
ments as far ahead as possible. 

To do this it will be necessary to put a good deal of 
effort into research of a more fundamental character. 
For example, the development of new alloys is now 
advancing beyond the trial and error stage, and the 
work of Hume-Rothery and others holds promise of 
arriving at general principles. The Association has 
assisted work of this type, but should include such 
subjects in its general programme. Knowledge of the 
equilibrium diagrams of alloy systems is essential to 
the most successful selection of practically useful alloys 
from them, but there are many blank areas, particu- 
larly in the ternary and more complex systems. This 
is a field of work, almost untouched by the Association, 
vast in extent. It could only be tackled adequately 
with greater financial and other resources, and imme- 
diate returns must not be expected. Interfacial and 
surface phenomena generally are of the utmost import- 
ance at all stages in the manufacture and use of metals. 
Long-range research in this field of metal physics and 
chemistry, undertaken on an adequate scale and 
without expectation of early results, would demand 
large resources, but should establish general principles 
of wide application and permanent value. Thermo- 
dynamical data are lacking in practical fields where 
they are badly needed. Another direction in which the 
Association might well take the lead is the last item in 
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the list on the previous page, “‘ Methods of Testing, | there might be objection to pooling the results, but | 
a large and advanced | probably more frequently there would be an all-round 


Examination and Analysis ” 


field in spite of its modest description, involving the | gain. 
study of physical, chemical, or other methods by which | bling and combining work of this kind with the aim | 


further light may be thrown on the properties, consti- 
tution, structure, and behaviour of metals and alloys. 

Success in research depends mainly on the quality 
of the staff working on it. It is satisfactory that the 
education and training of metallurgists is now receiving 
weighty consideration in more than one quarter. The 
question arises, however, to what extent the technical 
problems of the metal industries, especially the more 
far-reaching problems, are likely to be solved by the 
scientific man with a general metallurgical training. 
It may be unorthodox to suggest to the Institute that 
metallurgy is not a distinct and well-defined branch of 
science, being, as it is, the application of physics, 
chemistry, engineering, and any other science to the 
study of a particular group of materials. The good 
general metallurgist is a most valuable man and is 
likely to form the backbone of the research staff of 
the industry, inside and outside the Association, for 
a long time tocome. He cannot, however, be a specialist 
in all the applications of science to the study of metals. 
In the Association we employ physicists, chemists, 
engineers, and a biologist who have specialised in 
particular fields, as well as metallurgists. Specialisation 
of this kind is bound to increase as team-work attack 
on selected fields becomes more intensive. In most 
cases the leader and co-ordinator of the team is properly 
a metallurgist with broad experience. 

In the training of metallurgists | would emphasise 
the importance of thorough knowledge of the principles 
of physics and chemistry as a foundation for the more 
detailed knowledge of metals we expect from them. 
Classical physics and physical chemistry should not be 
neglected. There something to be said for the 
metallurgist first becoming a fully trained physicist or 
chemist, but there is the difficulty of the length of the 
university course required. It certain, however, 
that while much detailed knowledge of metals and 
methods of studying them may be acquired after 
leaving the university, fundamental physical and 
chemical knowledge can only be absorbed with infinitely 
greater difficulty at this later stage. Much of what 
Professor J. A. Crowther has recently written on the 
training of physicists* applies also to metallurgical 
Knowledge of fundamentals, the power of 
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training. 


rapidly acquiring further knowledge, and an open and | 


enterprising mind are more important than detailed 
metallurgical information. 

There is a type of graduate who, on leaving the 
university, considers himself fully trained in his 
particular line and bound to remain only a physicist, 
-hemist, or engineer to the end of his life. This is an 
unfortunate attitude of mind, particularly restrictive 
to the research man. Physicists, chemists, or engineers 
who are prepared to add metallurgical knowledge to 
their outfit whenever occasion arises are, on the con 
trary, particularly useful. They are, of course, very 
different from physicists who, after specialising in some 
limited application of physics to metal studies, regard 
themselves as competent to advise on all metallurgical 


| 
problems. 

The Association ought to be able to attract the best 
brains available to its research staff. Senior group 
or section leaders, men of wide knowledge but specialising 
in subjects such as melting and casting, strength of 
materials and related matters, corrosion, and physical 
methods of studying metals, should undertake the 
main responsibility for investigations in their fields 
and should be able to look forward to a career with the | 
Association. Capable juniors working under their 
guidance could well be more mobile and provide a 
source of scientific staff for the industry. A definite | 
scheme could be worked out under which metal- | 
lurgist, on leaving the university, would spend, say, | 
two years on the Association’s staff and then transfer 
to a member’s staff. Circulation in the opposite direc- 
tion might be more difficult to arrange but would also 
be valuable. Temporary transfer of men from the 
industry to the Association might be considered. In 
such ways the links between the industry and the 
Association, so vital to each, could be strengthened. 
The laboratory and workshop assistant staff is an 
important element. Service in these grades should 
definitely be regarded as training up to the age of 21, 
or even higher, and full opportunity given for study, 
avoiding an excessive total of hours of work, in the 
Association’s laboratories, evening classes, and home 
study combined. The recent pamphlet, Industry and 
Education, emanating from Nuffield College, Oxford, | 
makes valuable suggestions relating to these grades 
of technical staff. 

The present useful co-operation of members in the 
Association’s work could be greatly developed, especially 
in one direction, with marked benefit to all concerned. 
Work on similar problems is often proceeding in several 
industrial laboratories at the same time. In some cases 
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* See Jl. Sci. Instruments, vol. 20, page 1 (1943). 
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The Association is the obvious focus for assem- 


of making the latest progress in the particular field 
| known to members generally. A further step is the 
organising of joint research on a fully co-operative 
basis, by which the members of a research sub-com- 
mittee would undertake selected sections of work in 
their own laboratories or works and would report the 
results to the sub-committee. Some sections would 
naturally be carried out in the Assoviation’s laboratories 
and the report on the whole series of investigations 
would be issued by the Association. This method has 
been practised successfully by the steel industry for 
many years and now being used, with 
by the Association, as for example, in 
its researches on the spectrochemical analysis of metals. 
This particular form of co-operative research supple- 
ments the investigations carried out wholly in the 
Association's laboratories, which seem likely always 
to form the bulk of the research programme. ' 

The necessity of the close, active, and continuous 
co-operation of members in the work of the Association, 
if it is to be of the highest utility to the industry, 
cannot be exaggerated. Important aspects of my 
general theme have scarcely been mentioned—for 
example, the relations between the Institute of Metals 
and the Research Association and of both bodies with 
the universities and with metallurgical 
generally. The Institute is the natural medium for 
the publication and discussion of the Association’s 
research results, and also provides a common meeting 
ground, in its local-section as well as its main meetings, 
for those interested in scientific and technical matters 
concerning the non-ferrous metals. The exchange of 
experience and ideas has a stimulating influence on 


is 


a good 


success, 


scientific staff and is of real benefit to their work. 
In this paper the organisation and work of the co 
operative research association of the British non 
ferrous metal industries have been described. The 


Research Association has been sketched as an essential 
and integral part of the industry, focusing its scientific 
outlook, activities, and Suggestions for 
future expansion as a piece of post-war reconstruction 
have been outlined. The author alone is responsible 
| for the opinions and suggestions put forward. 


progress. 








FLAME CUTTING OF ROLLED 
ARMOUR PLATE. 


| 


Tue Ministry of Supply have issued a bulletin 
entitled “‘ Machine Flame Cutting of Rolled Armour 
Plate.” The new publication, Bulletin No. IM/B/202, 


is a supplement to the original Bulletin No. IM/B/201A, 


lentitled “‘ Oxy-Acetylene Machine Cutting of Rolled 


Armour Plate.” In the latter it was emphasised that 
the great increase in demand for armour for fighting 
in an extensive use of machine 
flame cutting, whereby the production of armour plate 


had been greatly accelerated The present bulletin 


| covers a wide field ; it comprises five chapters dealing 


with generating plant for acetylene gas, alternative 
fuel gases, templates and manufacturing procedure in 
machine flame cutting, the salvage of flame-cut plate, 
and new flame cutting machines and accessories. The 
last chapter includes a description of a special type 
of oxy-acetylene cutting nozzle, developed by the 
Department of Tank Design in close collaboration with 
industry, the use of which is recommended for the 
cutting of armour plate. This will shortly be put into 
production. The nozzle has given satisfactory results 
on both the the cutting of thick 
armour plate. 

Tables of recommended gas and cutting 
speeds are included for oxy-acetylene, oxy-propane, 
oxy-coal gas and enriched oxy-coal gas flames. The | 
chapter dealing with templates and manufacturing | 
procedure based on recent practical experience | 
obtained throughout the country, and various devices 
for increasing and improving produ:tion are described 
and illustrated. It is pointed out that plates for 
armoured fighting vehicles should be profiled within 
narrow limits, to ensure high-quality production and 
exact assembly in the jigs prior to welding operations. | 
Among the new machines dealt with are plate-edge 
preparation machines which can cut two bevels and a 
flat root simultaneously, and a machine known as a 
Polygraph, which can cut any shape with a constant 
angle of bevel. The plate-edge preparation machine 
incorporates a floating cutter head and plate riding 
device ; the cutting nozzles are fitted in special holders 
to permit the cutting of bevel angles ranging from 
15 deg. to 45 deg. Requests for Bulletin No. IM/B/202, 
which will be dealt with in strict rotation, should be 
addressed to the Ministry of Supply, D.T.D. (Welding 
and Gas Cutting Branch), Chobham-lane, Chertsey, 
Surrey. A limited number of the previously issued 
Bulletin No. IM/B/201A is also available. 
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THE CHEMICAL ENGINEER IN 
RECONSTRUCTION.* 


B.Se., F.LC 


By C. S. Gartanp, A.R.C.S., 


WHILE nothing must induce us in the midst of » 
| to divert material effort to the preparations for pea 
we have no less authority than that of the Prin 
| Minister himself as a justification for turning 
thoughts towards the line of approach to world problem 
when victory is secured. I am going, therefore 
| occupy a little of your time in endeavouring to follo 
my predecessor, Mr. Rogers, who, in an inspiring addre 
dealt with some of the after-war problems of t| 
chemical engineer in his professional capacity. 1 war 
to put before you a few thoughts of another aspect of 
the position of the chemical engineer as a citizen, to 
consider what bearing his training and experienc 
should have on his political situation, and that of th. 
country in which he lives, and in what direction 
enables him to serve his fellows. Chemical engine: 
are a part, a small but perhaps an important part 
the whole community, but the happiness and_ pros 
| perity of the whole country is bound up in a larg: 
measure in the progress and stability of the chemi: 
industry which they serve. It is, therefore, necessar 
| that we should give some consideration to the econon 
|} and political structure as a whole if we are to determin 
the function of the chemical engineer in reconstructior 

I know there are some who will say that in his pres 
dential capacity it is not the business of the President 
of this Institution to talk politics, but may I reply that 
I think that the general attitude of all scientific men t 
what we describe as politics has been, and to a larg: 
extent still, wrong. We apt to regard th: 
activities and machinations of the politicians with 
| kind of amused contempt. It true that a larg 
number of those who have become prominent in politics 
are, from our standpoint, intellectual mediocrities 
For this state of affairs we, and men similarly trained 
and with a similar outlook, must bear a full share of 
responsibility in our indifference to politics and politi 
cians. We who have taught to seek out and 
know truth and are able to ascertain the real facts « 
the case, allow without protest authors and others why 
| have contributed nothing to the material welfare of 
mankind, to continue to write and talk of a brave new 
world after the war. Sir Harold Hartley, a distin 
guished vice-president of this Institution, has made ar 
eloquent and cogent plea for a scientific treatment of 
the essential first stage of the solution of post-war 
problems—that of first finding the facts. He 
especially that before the clause in the Atlantic Charter, 
which stipulates for equal access to all raw materials by 
all nations could be implemented, it was necessary to 
ascertain, on the one hand, what raw materials wer: 
needed and, on the other, what supplies were availablk 
Such a fact-finding inquiry seems to a scientifically 
trained man the only basis for any stable or equal dis 
tribution of the raw products of the world. 

It is necessary to know not only what supplies exist 
in each country but what means there are, or what 
facilities are possible and necessary for making them 
available, for export and exchange. The dominant 
position held by Great Britain in the export of coal, 
and soda salts which our proportion of the 
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cement 


| world’s supply relative to population scarcely war 
ranted, was as much due to the proximity of the 
deposits to the seaboard as to their quality. The 


bearing of transport on availability is well illustrated 
by the present petrol rationing in the Eastern States of 
America. While petroleum supplies are so extensive 
in the south that the flow from wells has been, for years 
past, restricted by Government Authority, to the bare 
minimum which would cover operating costs, severe 
fuel rationing has been imposed because the coastwise 
tankers are employed in the Atlantic and sufficient rail 
tankers are not available. Moreover, the cost of transit 
by rail is, for most fields, three times the value of the 
oil transported. 

The advantage of our island position, however, does 
not affect one already ascertained basic fact which 
has a vital influence on any scheme of reconstruction 
of industry here. As a nation we are dependent upon 
supplies from overseas for a substantial proportion of 
our food and for a still larger proportion of the essential 
raw materials. British agriculture has already shown 
what can be done partly to fill the gap in the food 
supply, but while we must naturally be dependent upon 
tropical or sub-tropical countries for such products as 
cotton, rubber and tobacco, our position as regards 
the minerals needed in bulk by manufacturing industry 
is probably worse than that of any other great nation. 
We have practically only coal, clay and iron ore. We 
have hitherto been in the habit of making the comfort- 
ing assumption that the minerals found in the British 
Empire, added to what we have in this country, make 
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a sufficient percentage of the world’s total resources 


u 
render us relatively independent. 


te 


| 


Even this, of | 


course, was not true of such essential raw products as | 


troleum, of which the Empire has only some 1-8 per 
eut.; of pyrites and sulphur for sulphuric acid—the 
sis of almost every chemical process—of which 5-6 
wr cent. and 5-2 per cent. are the Empire share; of 
uxite for the production of aluminium, the percentage 
of which is 8-3; and of the potash required for agricul- 
ture and the chemical industry, of which we have 
only 0-5 per cent. It is not at all clear that under the 
provisions of the Atlantie Charter we shall be able to 

ike “ favoured nation ’’ arrangements with our own 
Colonies and Dominions and, if not, the position of this 
country as regards its supplies of essential raw materials 
will be difficult indeed. 

We cannot as a nation or as technical men pride 
uurselves on the use which we have made of the one 
raw material which we have in abundance. In fact we 
have regarded coal not as the most important source of 
irbon compounds, but purely as a combustible for the 
veneration of power—and even in that direction it has 
been used most inefficiently. Compare the way in 
which the United States have developed their natural 
supplies of carbon. Petroleum, as is the case with coal, 
is a source of motive power or a raw material for the 
carbon compounds which are the basis of plastics and of 
much of the chemical and synthetic-fibre manufacture. 
Mr. Bennett has recently given some striking figures 
of the application of scientific research in the petroleum 
industry in America. In 1920, that industry employed 
940 scientific workers. By 1938, this number had 
increased to more than 5,400. Eleven per cent. of all the 
scientific workers in the United States were engaged in 
petroleum research. You will have been glad to have 
seen the start made here—only a small start having 
regard to the amount of lee-way to be made up—in the 
creation by the Government and the coal industry of a 
fund of 1,000,0001. for a five-year programme of 
research on coal as a raw material. I should like to 
pay a tribute to the share of our past-president, Mr. 
Arthur Reavell, in securing the support of the Govern- 
ment for this project. As chemical engineers we should 
see to it that we keep in the forefront in the use of the 
most recently discovered raw material of which this 
country, for its size, has larger supplies than any other 
nations except perhaps Japan. I refer to sea water. 
Long ago there were abortive attempts to obtain from 
it the industrially-useless metal gold, but although the 
proportions present are small, chemical engineering has 
overcome the difficulty of dealing with immense volumes 
and it has become the most important source of 
magnesium and of bromine, both needed in very large 
quantities for light alloys for aeroplane engines and 
frames and for anti-knock fuels. 

There is to my mind a strange inconsistency in the 
views expressed by some that the Atlantic Charter will 
immediately bring prosperity for everyone. The basis 
of the Charter is to secure a higher standard of living 
for the backward communities and these are the 
countries which depend upon agriculture or which 
supply other primary products constituting the raw 
materials of industry. Let us look at this matter 
criticaily. Ignoring any question of money, which is 
but a convenient token for the exchange of goods, it 
means that a day’s production of raw materials is to 
be exchanged for a larger amount than hitherto of 
manufactured goods, clothes, motor cars, radio sets or 
other products. Conversely, the maker of these goods 
must manufacture, for exchange with the raw-material 
producer, a larger quantity of these for a day’s output 
of the primary products. Either the maker of manu- 
factured goods must work longer hours in exchange for 
the same amount of raw material and/or food or he 
must put less work into each article of manufacture. 
In that lies the hope of ultimate betterment for all and, 
in it too, is a special duty and immense opportunity for 
the chemical engineers of the world. There is no doubt 
that directly after the war there will be a crying need in 
all lands for raw materials, food and manufactured 
goods, but it is difficult to see how the standard of living 
of those making manufactured goods and the primary 
producers can both be improved by the same mechan- 
ism at the same time. The same situation arises to 
some extent within the borders of any one country. 
I have always held that the basis of sound economy 
for any country must be a prosperous agricultural 
community. This demands a better return to the 
farmer and farm labourer in manufactured goods and 
services for the food he produces. This increased 
supply of goods by the manufacturing community for 
the same amount of food, can be provided only by 
improved methods and prodtcts and this will need 
some years of earnest attention to research. 

In the world as a whole there is certainly ampje to 
provide a high standard of living for all, but the ‘irst 
step must be the raising of the standard of living of the 
primary producer. As I have shown, this demands the 
exercise of our ingenuity and enterprise in making our 
raw material and our work more productive. To this 
end the work of the chemical engineer in reducing costs 
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of production and increasing yields of existing methods 
and in devising and developing new processes and pro- 
ducts, will be of paramount importance. As has been 
well said by a former President of the United States, 
Mr. Hoover, if we are to reach the brighter horizon of a 
fuller life and higher standard of living, in addition to 
other freedoms, we need also freedom of economic 
enterprise—freedom to succeed—even freedom to fail. 
Much is said and written of planning as a panacea for 
all the economic ills of mankind, but in a world, planned 
after the Napoleonic wars by the pedants of the Civil 
Service, there would have been no place for the railway 
or railway engine and it is very doubtful whether plans 
made after the last war would have left provision for 
the immense developments in the motor car, in radio 
and in the application of plastics which have been made 
since 1920. It was very cheering to hear so definitely 
from the Prime Minister recently that private enter- 
prise, the source of so much that we have to-day, is 
not to be stifled. I think this is of particular interest 
to us as chemical engineers. There is probably nothing 
so closely comparable with the expansion of the living 
organism as the progress of chemical industry. It is 
very fittingly represented as a tree, ever expanding 
and throwing out new twigs, new leaves, new blossoms, 
new fruits and, as the twig of last year becomes the 
branch of this, so the new products produced to-day as 
a curiosity in some chemical research laboratory 
become, in the course of a few years, the basis of new 
industries, themselves throwing out branches in new 
directions. Planning there may be for the things 
which we know we now need and of which we are 
deficient, planning for the erection of the same kind of 
houses, or houses with some modest variation, as we 
have needed for the last 30 years, and planning for 
large works of construction. We have recently replaced 
Rennie’s bridge over the Thames at Waterloo, built a 
hundred years ago, by another almost its counterpart. 
For such purposes planning is possible, but for science, 
planning can only mean damming the springs of 
inspiration and the rivers of progress—stultification and 
decay. 

May I digress for one moment for a word or two about 
that much abused mainspring of private enterprise— 
the profit motive. Personally I think that the fullest 
opportunity for the exercise of the inventive and design- 
ing talent of the chemical engineer can be achieved only 
under a system of payment more or less by results and 
it would be a sad day for the chemical engineers of this 
country when they felt they could no longer put their 
confidence in their own abilities to the practical test. 
It is the essence of private enterprise that, of all the 
developments started with high hope, for every one 
that succeeds in earning a competence there is at 
least one that fails, and for every one that earns a 
fortune there are dozens that fail, yet both failures and 
successes are essential steps in the forward march of 
progress. When we remember the many instances in | 
which years of dogged and almost despairing work has 
had to be done before the potentialities of some new | 
chemical product have been realised—when we reflect | 
from what small beginnings and in what a comparatively | 
short time many of the large chemical and allied manu- 
facturers have grown—how near to total extinction | 











| some have been in their early years—we see the vital | 





necessity of our post-war arrangements, financial and | 
economic, being such that the small business can not | 
only live but grow. 

The suggested alternative to private enterprise is | 
some form of bureaucratic control and I do not need 
to remind you of the unyielding resistance which the | 





bureaucrat, in his traditional policy of playing safe, | 
must inevitably exert against new inventions and 
methods. The Treasury resisted for years the use of | 
typewriters and it was only 12 years after Remingtons | 
had been selling their typewriters here that they were 
used in Government offices. When it was first sug- 
gested that the telephone should be installed, the 
Permanent Secretary of the Treasury said he could 
think of no circumstances in which he would not send 
a messenger or go himself rather than use such an 
instrument. If we are to advance in scientific tech- 
nique we cannot afford to play safe. Risks and 
disturbance of customary routine are the very essence 
of progress but Government departments must, in 
the nature of things, look with suspicion upon anything 
which will disturb a routine which has been worked 
out on the basis of established methods. The result 
is that he who wishes to make technical progress is 
likely to be treated as an enemy of the public as repre- 
sented by the Government department in question. 
In that connection then, what the chemical engineer 
needs in reconstruction is freedom and facilities for 
continuing his research work and freedom to put his 
results to the test of practical development. 
(To be continued.) 





Usep RatLway Tickets.—During the past year, 
804,339,000 railway tickets have been collected on the 
British Railways. After re-pulping, they have produced 
602 tons of cardboard. 
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Smr Witt1aM BEvVERIDGE, it is announced, intends 
to undertake an investigation of what he has described 
as “ Assumption C ” in his report on Social Insurance 
and Allied Services. This is that employment is 
maintained and mass unemployment avoided. The 
investigation will cover, as far as possible, the main 
problems involved in realising this assumption and an 


|examination of the various plans that have been put 


forward for dealing with the subject. 


Discussing the project last week, Sir William said 
that a large number of schemes were being evolved, 
and he proposed to study all of them that were worth 
studying and to invite people to be cross-examined on 
them. He might have some schemes of his own. 
In his opinion, the problem of the maintenance of 
employment was technical and not political; he 
wanted to get it right out of party politics. In war 
we organised labour and resources, and he wanted 
to know how we could do it in peace. “I feel,’”’ he 
said, ‘‘ that the problem is not insoluble; there is an 
answer to it. After all, we did not have such very 
bad unemployment after the last war. It is obvious, 
however, that the problem needs to be studied with 
reference to what other countries are doing, and I hope 
I shall learn a great deal in America about matters 
of organisation and what should be done about trade 
and finance. We have got to get down to the practical 
business of what needs doing in the organisation of 
industry in order to maintain regularity of employ- 
ment.” 


In the House of Commons last week, Sir R. Clarry, 
the Unionist member for Newport, asked the Prime 
Minister whether he would appoint a committee to 
inquire into the prevention of mass unemployment 
which might arise during the immediate post-war 
period and in the future generally, and whether he 
would regard this problem as of primary importance, 
having regard to the public interest in the Beveridge 
Plan of Social Security and so-called freedom from 
want. Mr. Attlee said that the Government regarded 
the prevention of unemployment after the war as of 
primary importance. It was clear, however, that the 
problem could not be considered in isolation from our 
general economic policy, both in the immediate post- 
war period and subsequently. The Government were 
already giving these matters the most careful con- 
sideration and he did not think that any addition to 
the existing machinery was required. 


“Is it not realised,’ Mr. Shinwell asked in a supple- 
mentary question, ‘ that there must be a co-ordinated 
and comprehensive study of the problem instead of 
dealing with it in isolation and departmentally ; because 
if Sir William Beveridge proceeds with his threat to 
investigate the problem of unemployment himself there 
may be created a rivalry between him and the Govern- 
ment ?”’ Pets 

A three-day conference on industrial health, arranged 
by the Ministry of Labour and National Service, was 
opened in London by Mr. Bevin on Friday last. Health 
was now viewed, he said, as one comprehensive subject 
without a dividing line between preventive and 
medicine. He wanted the conference to 


| interpret industrial health in the widest sense, taking 


account of everything that affected the worker in his 
environment. That was the concern not 
only of doctors, but also of engineers, chemists, 
physicists, personnel managers, and, of course, em- 
ployers and trade unions, and, most important of all, 
the workers themselves. All must co-operate in fields 
which would include the study of methods of manu- 
facture, the materials used, safety appliances, ventila- 
tion, lighting, and nutrition in relation to particular 
processes. an 

The Greene Board of Investigation, it will be recalled, 
recommended that the output bonus should be paid 
to the men of individual pits who exceeded the standard 
output of the pit. The representatives of both the 
coal owners and the mine workers preferred, however, 
a district bonus, and the award was adjusted accord- 
ingly. Since the payment of the bonus began in Octo- 
ber last, only 12 of the 24 districts have earned an 
output addition to their wage rates. Some of the 
largest districts have had no bonus at all. The 
executive committee of the Mineworkers’ Federation 
have now changed their mind on the point, and decided 
to ask the Board, when it meets shortly, to review the 
operation of the scheme, to provide that when the men 
in a pit increase their output they should be paid the 
bonus without regard to the district output. 


After consultation with the Minister of Health and 
the Secretary of State for Scotland, Mr. Herbert 
Morrison, Home Secretary and Minister of Home 
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Security, has decided that more whole-time Civil 
Defence workers must be transferred to war industry, 
in addition to the large numbers released in recent 
months. This devision has been taken in view of the 
vital needs of industry and the substitutes now avail- 
able for the Civil Defence Services owing to the direc- 
tion of men and women into part-time Civil Defence. 
The whole-timers who are transferred will fill local 
vacancies in industry and will be retained for part- 
time service locally in Civil Defence. They will, 


therefore, be able to continue their Civil Defence train- | 
ing and exercises and be available for immediate recall | 


to whole-time service in Civil Defence should the 
necessity arise. 


The working of the Joint Production Committees, 
during the first six months of the operation of the 
scheme, is reviewed in a detailed report issued by the 
Amalgamated Engineering Union. The compilers 
state that, although the sphere—and, therefore, the 
scope—of the Committees is limited, they have proved 
a factor of incalculable value in the war effort. If, it 
is declared, the spirit which animated the best of the 
Committees inspired the whole organisation and plan- 
ning of industry, the remaining brakes on production 
would be released. The report is based on returns | 
received from 1,000 establishments (representing 881 
firms) in 550 of which there were Production Committees 
and in 450 of which there were not. The total number 
of workpeople was 1,268,000. 


| work. There were facilities for counter pressure testing 


During the period covered by the review, increase of 
production was recorded in 55 per cent. of the estab- 
lishments with Committees and in 42 per cent. of the 
establishments without them. But, the compilers 
point out, it must not be assumed that because there is 
a relatively high proportion of increases in establish- 
ments that have no Committees, this denotes that the 
Committees only account for the difference between 
the two categories. That would be, it is stated, a 
wrong interpretation of the figures. 


The report does not regard it as surprising that the 
subject of absenteeism and late-coming was brought | 
up in 41 per cent. of the Committees, far outnumbering | 
any other single production subject. Piece rates and | 
bonuses are, strictly speaking, outside the sphere of | 
the Committees, but in 41 per cent. of the establish- | 
ments with Committees, guaranteed piece rates and out- 
put bonuses were related to increases in production. 
Lack of machine tools was the third subject most 
generally discussed by the Committees, and next in | 
order came a group of questions relating to the use of 
machine tools. 


The National Arbitration Tribunal’s award on the 
subject of engineering wages was strongly criticised by 
speakers at last week’s annual conference, in Glasgow, 
of the Confederation of Shipbuilding and Engineering 
Unions. Mr. Harrison, the President, said that the 
award was no better than what had already been 
offered by the employers in direct negotiations, and, 
by dating the advance, meagre enough, from March 20, 
it “robbed ” the men of many shillings. What was 
more important, he declared, was that the failure to 
make it retrospective encouraged employers to drag 
out negotiations, and thus bring about unofficial | 
stoppages. It appeared to him that the whole question 
of wage arbitration tribunals stood in need of review. 


An official statement issued at the close of the 
Conference declared that the delegates felt that it 
was definitely wrong for an outside body, composed 
of members who had little or no association with the | 
industry, to fix a wages formula for it. The Tribunal, | 
it was added, must be held responsible for the chaos 
which its award had caused throughout the industry. 





In the course of his presidential address, Mr. Harrison 
said that, while in America recently, he had been 
impressed by the prevailing wage rates. Skilled men 
received about 6s. an hour for a 40-hour week; the 
unskilled labourer’s rate started at 3s. 9d. an hour; 
females were paid the rate for the job they were doing, 
and the same applied to semi-skilled workers. Not a 
single worker in an American shipyard was on piece 
work ; all were on time. 


Last week, President Roosevelt ordered a ceiling to 
be put on the prices of all commodities which affect 
the cost of living ; forbade any employee to change his 
job for more money unless he could prove that his 
action would aid in the prosecution of the war; urged 
that public utilities throughout the country, such as 
gas, electricity and transport services, should be for- 
bidden to raise rates; and demanded heavy taxation 
which would “ sop up ”’ the large sums now in the hands 
of consumers for which no goods were available. 


| be arranged. 


| steam locomotive, other countries are far ahead of us 


|@ special track was provided free from other traffic, 


| the necessary expenditure. The L.M.S. and L.N.E. 


| suitable orifices, the resistance of the counter pressure 


| 4,000 miles have been run since this alteration and | 
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COUNTER-PRESSURE BRAKE |in the cab in parallel with one in the dynamomet 


TESTING OF LOCOMOTIVES.* 


By T. Rosson. 


Ir is hoped that the following account of an attempt 
| to develop, before the war, an accurate method of 
| locomotive testing not previously used in this country 
will prove of interest. The testing can be done very 
cheaply, provided a dynamometer car is available. 
The limitations of tests made on locomotives in ordinary 
traffic have been referred to in presidential addresses 
and in papers read before the Institution, and it will be 
obvious that accurate data cannot be obtained unless 
unwanted variables can be eliminated. During a run, 
speed and horse-power vary greatly, but uniform 
conditions can be obtained on a stationary testing 
plant, such as the French plant at Vitry. The alter- 
native method is to use a counter pressure braked 
locomotive behind the dynamometer car, or the equi- 
valent of an electric locomotive, the motors being used 
as generators and the energy dissipated in resistances. 
As the locomotive under test is running on the track, 
this method represents actual running conditions better 
than does the stationary plant, but it is necessary to 
have a suitable length of line on which clear runs can 


Although Great Britain was the birthplace of the 
both in testing equipment and outlook on experimental 
in Russia, France, Poland and Germany. In Russia, 


this being, perhaps, the best possible arrangement, and 
one giving the most practical results. There were also 
stationary testing plants in America, France and 
Germany. About 12 years ago a report was submitted 
to the Department of Scientific and Industrial Research, 
recommending the building of a stationary plant to 
accommodate locomotives of different gauges for the 
use of railway companies and private locomotive 
builders, but the Government were unable to sanction 


railway companies having decided to share the expense 
of a standard-gauge plant, work on it was started 
before the war. About the same time, the L.M.S. 
designed and built two electrically-braked vehicles for 
locomotive testing. 

The author was sent to France by the late Sir Nigel 
Gresley to inspect methods for counter pressure test- | 
ing, and, due to the kindness of Monsieur A. Chapelon, | 
a great deal of usetu! information was obtained. 
To obtain the necessary resistance, four-cylinder 
non-superheated compounds were used. Steam ad- 
mitted to the blast pipe cavity is drawn into the 
cylinders while the exhaust ports are open, and water 
from the boiler is supplied to the steam chests through 


locomotive being regulated by the position of the 
reversing lever in back gear, the regulator being wide 
open. The maximum horse-power absorbed per 
cylinder is round about 250, two, and sometimes three, 
locomotives being behind the dynamometer car. 

To reduce expense, the author attempted to use one 
locomotive only, although appreciating that the extra 
power absorbed per cylinder might cause difficulties. | 
An old 4-6-0 locomotive with outside cylinders and 
piston valves, built in 1906, was put at his disposal 
and the necessary alterations made, French practice 
being followed. When about 600 h.p. was being 
absorbed, the metallic packing was melted out of the 
piston and tail rod glands, so the-water injection was 
led to the centres of the cylinders instead of into the 
steam chests, the supply was much increased and the 
glands were lubricated mechanically. These altera- 
tions were an improvement, but when attempting to 
absorb 900 h.p., the driving axleboxes heated badly. | 
These were steel with an inserted bronze bearing in the 
crown, and the side faces were too small to withstand 
the heavy side thrusts. Solid bronze axleboxes, without 
any white metal, were fitted to the driving axle, having 
large bearing surfaces on the inside of the wheel boss, 
and three oil feeds were supplied to each box, one 
syphon feed to the wheel boss and one syphon and one | 
mechanical feed at the rear of the crown. About | 


there has been no heating, even when absorbing about 
1,500 h.p. over a distance of 16 miles, the back gear 
position varying between 50 per cent. and 60 per cent. 
cut-off. 


| car. An outline of this locomotive is given in Fi, 
1 and 2, opposite. The weight on the coupled whee! 
47 tons, and the total weight of engine and tende1 
106 tons 12 cwt. There are two cylinders, 20 in 
diameter by 26 in. stroke. 

It may be thought that the horse-power it is capa! 
of absorbing is inadequate to allow of comprehens 
data being obtained. Before the war, when expre 
passenger trains were run at higher speeds, 16 vehi: 
having a tare weight of about 520 tons was consider 
heavy. The average drawbar horse-power necess 
to work such trains from London to Yorkshir 
about 1,000, and 1,500 drawbar horse-power is 1 
often recorded, and then only for short intervals duri 
acceleration. A hundred-wagon mineral train weighi 
about 1,600 tons, which is quite abnormal, requi 
about a 5-ton pull at 20 m.p.h. on the level, the hors: 
power required being small. Efforts at starting a: 
slow speeds can be recorded without a counter pressur 
engine. This engine can cover all reasonable requir 
ments, and is capable of furnishing all the data necessar \ 
to show where alterations must be made to impro 
locomotive performance. 

The use that can be made of it can best be explaine:! 
by describing the procedure during a test and giving 
some results obtained. An engine is selected that ha 
not been long out of the works and is in good running 
order. It is taken back into the works and the valves 
and pistons examined; the valves are tried over, and 
the index plate on the reversing gear recalibrated if 
necessary. The firebars, brick arch and injectors are 
attended to, the blast pipe top cleaned out, the pressur: 
gauges tested, the safety valves adjusted, any leaking 
joints made good, and holes are drilled for the pyro 
meters and other fittings. The tender is calibrated 
and graduated gauge glasses are fitted to each side, 
about one-third of the length from the rear; the con- 
nections are arranged to damp out vibrations so that 
the gauges can be read when running, and a few drops 
of red ink are dropped in the tubes to make reading 
easier. 

The tests are made on a section of line 44 miles long 
having very easy gradients, 22 miles being level; all 
drawbar pull and speed relationships being found on 
this, no corrections have to be made for gradients 
Suitable running times are arranged by the Traffi 
Department to eliminate signal checks. The train 
consists of the engine under test, the dynamometer car 
and the counter pressure engine at the rear. Two 
way telephone communication on loud speakers is 
provided between the front engine and the dynamo 
metercar. A good deal of experimenting was necessary 
before this was satisfactory. Communication with the 
counter pressure engine is by pre-arranged signals 
The front engine is put into the required cut-off position 
and the regulator fully opened; the counter pressure 
engine assists in getting up speed and is then put into 
back gear and starts to regulate, the jet is turned on, 
the steam valve to blast pipe cavity and the water 
injector valves tocylinders opened. The water injector 
valve is indicated at a in Fig. 1, the pipe to the cylinders 
is shown at }, the water inlet to the cylinders at c, and 
the live steam to the blast pipe at d; the last two are 
shown in both Figs. 1 and 2. No readings are taken 
until the superheat temperature reaches a steady figure ; 
the tests are then commenced. 

Readings from the boiler, steam chest, back pressure 
and vacuum gauges are taken from the footplate and 
telephoned through at frequent intervals and marked 
on the dynamometer record ; at the same time tempera- 
ture readings of smokebox, inlet and exhaust steam are 
taken from the pyrometer dials in the dynamometer 
ear. No results are used unless the boiler pressure 
is at the maximum, and at least five miles are run in 
the desired combination of cut-off and speed. When 
the readings have been repeated sufficiently often to 
ensure that they are correct, the next combination is 
tested and the tests continued until every reasonable 
combination has been tried. Tests are made to find 
the water consumption at two different speeds in two 
cut-off positions. The same 44 miles of track is used, 
but the engines start 10 miles farther back in each 
direction, so that uniform conditions can be obtained 
and the injector set for steady feed before starting the 
test. The water level in the tender gauge glasses is 
then read from observation windows at the front of the 
dynamometer car, the height of water in the boiler 
noted, and conditions are kept steady for 40 miles. 
Towards the end of the trip if the water in the boiler 





Since the resistance of a two-cylinder locomotive | 
might not be uniform per revolution, to equalise any 
variation a compound spring was fitted behind the 
front drawhook, viz., a steel spring in tandem with | 
a series of rubber ones, and this combination gives | 
excellent results. The reversing wheel is fitted with al 
slow pitch screw so that very fine adjustments can be 
made. A speed indicator of the electrical type is fitted 





- | due to difference in weight and condition of fire at the 





* Paper read before the Institution of Locomotive | 
Engineers on Wednesday, March 24, 1943. Abridged. ‘ 





is not at the original level it is adjusted before the final 
water reading is taken. The return trip is made at 
the same speed and cut-off, but the gradients are so 
easy that the work done in each direction is practically 
the same and there is no need to average the two 
results. Great care is taken to avoid blowing off at 
the safety valves. To make coal consumption tests, 
much longer runs are necessary to minimise errors 


start and end of the trip. 
The data obtained by means of a counter pressure 
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test which are here given were from a medium-sized 
4-6-0 modern passenger locomotive with tender, having 
a rated tractive effort of 25,380 lb. The engine weight 
in working order was 77 tons 5 cwt. on a wheelbase of 
27 ft. 9 in. and the tender weight was 52 tons on a 
wheelbase of 13 ft. 6 in. The total wheelbase was 
51 ft. There were three cylinders each 17} in. in dia- 
meter by 26 in. stroke. The boiler pressure was 
200 lb. per square inch, the total heating surface 
2,020 sq. ft. and the grate area 27 sq. ft. The 
engine number was 2,861, Type B.17. The relation- 
ship between drawbar pull, speed and cut-off is shown 
in Fig. 3, each plotted point is the result obtained 
over a distance of not less than a mile. Attention is 
drawn to the much slower fall in pull with increasing 
speed in the longest cut-off; and the reason for this 
must be fully understood, if engineers wish to improve 
the performance of the single expansion locomotive. 

From the relationships shown, a set comparing draw- 
bar horse-power, speed and cut-off can be shown as 
in Fig. 4. The small horse-power available with 15 per 
cent. cut-off, and the large increase obtained by chang- 
ing into the 25 per cent. position will be noted; this 
difference is obtained by moving the reversing wheel 
less than three quarters of a turn, so the need for check- 
ing the index plates before starting a test will be appre- 
ciated. It will be seen that the peak of the curve 
occurs at a higher speed as the cut-off is increased ; 
the curve is starting to flatten out in 35 per cent. cut-off. 
It was estimated that the peak would occur at about 
60 m.p.h., but at this speed there would be too large 





|a demand on the boiler with the available smokebox 
| vacuum. 
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It cannot be predicted where the 45 per cent. 
line would start to flatten out as the boiler limit was 
reached at 1,400 drawbar horse-power with the vacuum 
available. The large gain in power due to increasing 
the cut-off from 15 per cent. to 25 per cent. is not due 
so much to the longer cut-off as it is to the decreased 
steam port resistance. In 15 per cent. cut-off the 
maximum port opening is only about } in., but the 
mean opening during admission will be much less than 
this, since a long narrow slit broken up by bridges offers 
a large resistance to steam flow due to the ratio of port 
area to perimeter being so small. 

At ordinary high speeds the steam has only about 
one fortieth of a second to get into the cylinder through 
this restriction, and there is the added disadvantage 
of the change in direction between valve and cylinder. 
At 25 per cent. cut-off the port opening is more efficient 
because the ratio of port area to perimeter is improving ; 
and it appears as though there must be a critical value 
where the port efficiency rapidly increases, because 
the slope of the line at 45 per cent. cut-off is quite 
different from the others. If a more efficient port 
opening could be obtained in the earliest cut-off position, 
it would have far-reaching results, the horse-power 
curve would be raised throughout its length, thus 
increasing the locomotive capacity in an economical 
cut-off and rendering possible the use of smaller and 
cheaper engines. It is also reasonable to expect that 
the peak of the curve would be at a higher speed, thus 
giving a further advantage. 

The relationship between pressure drop from boiler 
to steam chest at different speeds and cut-off positions 
is shown in Fig. 5. The boiler and steam chest pressure 
readings were made by a trained observer and the 








results tabulated with the corresponding speed for 
each reading. The differences between the two gauge 
readings were averaged, and the small variations in 
speed also averaged and the figures plotted to the 
nearest $ lb. per square inch. It will be seen that the 
pressure drop is independent of speed in 15 per cent. 
cut-off, nearly so in 25 per cent., and that it is becoming 
so in 35 per cent. with increasing speed as the horse- 
power curve commences to flatten out, as is to be ex- 
pected since the steam chest pressure must depend on 
the outlet resistance to steam flow as well as the inlet 
resistance. 

The inlet resistance to the steam chest is made up of 
the resistance through the full-open regulator, super- 
heater elements and steam pipes; the area remains 
constant and for simplification can be considered as 
equivalent to an orifice fixed in a steam pipe having 
the same resistance to steam flow. Steam meters use 
the pressure drop through an orifice to measure the 
rate of flow, so the pressure drop to the steam chest will 
be proportional to the amount of steam taken by the 
cylinders. In any cut-off, if the steam ports were ideal, 
the amount of steam taken by the cylinders would 
increase with increasing speeds, so the horse-power 
would keep on rising proportionally and there would be 
an increasing pressure drop to the steam chest. It will 
be seen that in 45 per cent. cut-off there is a rapid 
pressure drop with increasing speed and a correspond- 
ingly rapid increase in horse-power showing that the 
steam port is not restricting the flow. 

In 35 per cent. cut-off there is an increasing pressure 
drop up to about 42 m.p.h. with a correspondingly 
rapid increase in horse-power. Above this speed the 
steam port restricts the flow, the pressure drop does 
not increase and the horse-power curve commences to 
flatten out. In the two earliest cut-off positions there 
is little or no increase in pressure drop with increasing 
speed because the steam port restricts the flow to the 
cylinder throughout the range of speeds tested; the 
boiler will supply the steam but the cylinders are not 
allowed to take it, so the horse-power curves are lower 
than they should be and they flatten out and start to 
fall at too low a speed. Obtaining a fall in pressure in 
the cylinder by restricting the inlet is a poor substitute 
for free admission and a true expansion curve. The 
early closing of the exhaust port is a further handicap. 
Increasing the size of the steam pipes would make an 
improvement, but nothing worth considering in relation 
to the much greater one that would be obtained by 
decreasing the steam port resistance. 

The relationship between back pressure, speed and 
cut-off is shown in Fig. 6. The back pressures were 
taken in the exhaust cavity near the valve; the 
pressure difference on the two sides of the exhaust port 
might be of measurable amount if there were no blast 
pipe, but as each port has a wide opening of about 
50 per cent. greater area than the blast pipe and three 
ports are open at once during the greater part of each 
revolution, the restriction causing the back pressure 
must be at the blast pipe top. The readings were taken 
from an open-scale gauge having graduations of } Ib. 
and of the points shown several readings are identical 
and superimposed. It will be noted that there is no 
increase in back pressure with increasing speed in 15 
per cent. cut-off after about 60 m.p.h., and that the rise 
in 25 per cent. is only slow, an increase in speed of 
75 per cent. only increasing the absolute back pressure 
by about 11 per cent.; it increases more rapidly with 
increasing speed in the later cut-off positions where the 
resistance to flow through the inlet ports is less. 

The relationship between smokebox vacuum and 
back pressure was also plotted. The vacuum gauge 
was connected to a pipe in the smokebox on 
the centre line of the boiler, half way between the 
tube plate and the blast pipe. Fig. 7 shows the rela- 
tionship between smokebox temperature, speed and 
cut-off. The pyrometer extended 18 in. into the smoke- 
box 4 in. in front of the vacuum gauge pipe and in the 
same horizontal line. The pyrometers used were of the 
resistance type and were checked daily. The tempera- 
ture indicators to which they were attached are 
mounted, along with other delicate instruments, on a 
spring-borne rubber-damped shock absorbing platform 
in the dynamometer car. The relationship between 
inlet steam temperature, speed and cut-off was plotted. 
The pyrometer was inserted in the steam chest, without 
a pocket, near the place where the pressure was taken. 

The relationship between exhaust steam temperature 
and back pressure was plotted. The pyrometer was 
without a pocket and inserted in the exhaust cavity 
near the point where the back pressure was taken. 
The saturation temperatures of the back pressures 
recorded are shown by a line on the chart, and the 
observations lie along this. The line is virtually 
straight between a temperature of 212-5 deg. F. at a 
back pressure of 0-5 lb. per square inch and a tempera- 
ture of 237-5 deg. F. at a back pressure of 9 lb. per 
square inch. It must be borne in mind, however, that 
there will be an exchange of temperature between the 
steam and the cylinder casting and this varies with 
different designs. With inlet steam temperatures of 
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750 deg. F., about 80 deg. of superheat at exhaust 
may be recorded. From thermodynamic point of 
view this is considered an advantage; whether the 
disadvantages of carbonisation and lubrication difficul- 
ties outweigh this 1s a matter of opinion. 

As the locomotive is a heat engine, would it not be 
wise to take more notice of the conservation of heat ? 
The usual method of attaching the cylinders to the 
frames entails a large area of cylinder block in metallic 
connection with them. The lagging protects the block 
against air currents but there must be a very great loss 
of heat units to the frame and footplating by direct 
conduction. Some designers, in a desire for a good 
mechanical connection, cast the cylinders integral with 
the frames, which must result in a large heat loss. It 
should not be impossible to design a fixing having 
front and back abutments to take the cylinder reaction, 
so that the only metallic connection to the frame is 
through attachments of small cross sectional area under 
axial stress. This is surely better than allowing so 
much heat conduction to the frame, and high 
superheat so that there is some left after all the eon 

As stated previously, water consumption tests have 
been confined to two speeds and two cut-off positions ; 
and the data obtained are too restricted to enable com- 
prehensive steam consumption curves to be drawn. 
The relationship between drawbar horse-power and 
pounds of steam per drawbar horse-power hour follows 
@ curve somewhat similar to a hyperbola at the com- 
mencement ; it flattens out in a similar manner and 
then starts to rise slowly. From the results obtained 
with this locomotive and others having similar valve 
gear, the steam consumption per drawbar horse- 
power hour is about 22 lb. between the limits of 600 
drawbar horse-power and 800 drawbar horse-power. No 
experiments were made on coal consumption by 
means of counter pressure tests, because it was con- 
sidered more important to collect data that would be 
the means of improving locomotive characteristics in 
early cut-off positions at high speeds ; if these data were 
obtained and acted on, coal economy would result. 

The overall relationship between coal consumption 
and drawbar horse-power hours is of interest, but the 
boiler efficiency must be separated from the engine 
efficiency, because, in order to make improvements, 
it is necessary to concentrate on one thing at a time. 
Those engineers who are more interested in boiler 
improvement might consider some of the advantages 
of a stationary test in which the cylinders are isolated 
from the boiler, and the steam led through a meter 
and back into the blast pipe to furnish the necessary 
smokebox vacuum. The steam flow can be set at any 
required rate and very regular data obtained. It can 
be argued that steam generation is improved by the 
shaking the boiler receives when running; this is a 
matter of opinion, but in any case, the results are 
relative. The author hopes that a careful study of 
the charts Figs. 4, 5 and 6, and the reasons given, 
will convince engineers that steam port restriction is 
the first thing that requires attention if we wish to 
improve the performance of the single expansion loco- 
motive. The evidence for the necessity of this would 
be further strengthened if it were possible to show in a 
convincing manner the progressive fall in cylinder 
performance with increasing speed in early cut-off 
positions. 

(To be continued.) 





CATALOGUES. 
Works Stools and Stands.—Messrs. Steel Products 
(Bingley), Limited, Clyde Mills, Bingley, have issued a 


leaflet de-cribing their fabricated-steel works stools 
fitted wita sponge rubber seating and a backrest, and 
also their portable tiered trays or stands for tools or 
small parts. 

Temperature Equaliser for Boilers.—Two new leaflets 
describing Ward's patent boiler temperature equaliser 
have been sent us by Messrs. Grosvenor Engineering 
Company, Limited, Bury New-road, Salford, 7. The 
equalisers are designed for boilers of the fire-tube type, 
their function being to circulate the water before lighting 
up and until steam is raised and natural circulation takes 
place. 

Sewage-Disposal Plant.—We have received from 
Messrs. Ames Crosta Mills and Company, Limited, Moss 
Ironworks, Heywood, Lancashire, a leaflet describing 
the Simplex sewage ejector for pumping small quantities 
of crude sewage or other solid-laden liquids. A booklet 
describing the Simplex dosing syphon for the automatic 
feeding of revolving sewage sprinklers has also come 
to hand. 

Electric Cable Sleeves.—We have received from 
Messrs. E. Siegrist, Limited, 39, Berners-street, London, 
W.1, an illustrated folder describing the sizes, charac- 
teristics and method of applying latex sleeves for the 
binding, marking and insulating of electric wires. It is 
claimed that the sleeves are superior in tensile strength, 
resiliency and ageing properties to those of manu- 


factured rubber. 
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MOTOR VEHICLES. 


547,766. Power Take-off. Bromilow and Edwards, 
Limited, of Bolton, and H. W. Swift, of Bolton. (2 Figs.) 
March 14, 1941.—The invention is an auxiliary drive 
take-off for commercial motor vehicles where the pro- 
peller or cardan shaft is divided by a universal joint and 
the front portion is carried between the gearbox and a 
cross-member bridging the chassis. The auxiliary drive 
casing is bolted by a flange 3 at its rear end on to a 
chassis cross-member 4. The casing carries the front 
portion 8 of the propeller shaft, which at its front end 
is connected by a universal joint to a jack shaft 10, 
which, in turn, is connected to the gearbox. A tee-off 
housing 12 contains a train of gears driven from a sliding 
spur pinion 13 carried by the shaft 8. A selector fork 20 
engages the pinion 13 and is moved by a lever in the 
cab of the vehicle. An internally toothed gear 22 with 


which the pinion 13 engages when in its rearmost position 
houses the roller bearing for the rear end of the shaft 8 
and a splined extension 25 on the gear 22 carries one 
yoke of the universal joint by which the drive is trans- 





mitted to the rear portion of the propeller shaft and the 
rear axle. In operation, the sliding spur pinion 13 nor- 
mally occupies its rearmost position in mesh with the 
internally toothed gear 22, thus coupling the engine to 
the road wheels. When the selector fork is moved the 
sliding pinion becomes disengaged from the gear 22 and 
takes up an intermediate free position when the drive 
is not transmitted either to the road wheels or to the 
auxiliary take-off spindle 16. In the fully forward 
position of the selector fork the pinion 13 is in mesh 
with the gear train of the auxiliary drive and thus all 
the main gearbox ratios, including reverse, are available 
at the instance of the operator according to the demands 
of the winch, fire-pump or other auxiliary mechanism to 
be driven. The casing is furnished with a removable 
front cover 30 carrying the front set of ball bearings for 
the shaft 8 and also the front bearings 31 and 32 for the 


gear train. The unit can be readily adapted for attach- 
ment to different types of chassis. (Accepled Septem- 
ber 10, 1942.) 


SHIPS AND NAUTICAL APPLIANCES. 


547,054... Water-Weed Cutting Launch. Howard and 
Dennis, Limited, of Bedford, E. J. Howard and C. Dennis, 
of Bedford. (2 Figs.) June 4, 1941.—The launch is 
particularly designed for cutting weeds in shallow and 
narrow waterways. The hull of the launch has a flat 
bottom 1 and a shallow draught of about 4 in. The mech- 
anism for propelling, steering and weed cutting is mounted 
on a separate structure independent of the hull, and con- 
sisting of two parallel bearer beams 2 which carry a 
depending pivot spindle 3 engaging two bearing blocks 
fixed to the hull. The rear end of this longitudinal 
bearer carries an internal-combustion enyine, while the 
forward end, overhanging the bows of the craft, carries 
the propelling and cutting mechanism 7. In this 
mechanism cutter blades 7a are combined with the paddle 
blades 76 for cutting the weeds. The paddle is driven 
by a shaft 8, mounted above the longitudinal frame 2, 
from the power unit, the shaft driving through a revers- 
ing box 10. A sprocket wheel on the paddle shaft is 
driven from the gearbox by a chain. An eccentric is 





mounted on the other end of the paddle shaft and oscil- 
lates a lever 15 pivoted on the bearer and connected to 
the arm 16 of an oscillating weed cutter. The paddle 
blades 7b are set at an angle of 30 deg. to the axis of 
the shaft, so that the weeds cut will be ejected outwards 
to the sides of the waterway. The oscillating cutter 
blades 19 are arranged centrally in advance of the paddles, 
so that the weeds between the paddles are cut by them. 
The tips of the paddle blades sweep to a variable depth 
below the bottom of the boat. The oscillating cutters 19 
retard the boat and prevent the paddle merely riding on 
the bottom of the waterway, so ensuring that the paddles 
revolve at a peripheral speed greater than the forward 
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speed of the boat. Any loose silt lodged in the weeds 
will also be removed laterally by the paddle blades. The 
power unit is mounted in a cradle at the rear of the 
longitudinal bearer, and is supported by a wheel which 
rides on a runway at the bottom of the boat. The power 
unit is located towards the centre of the boat to give a 
balanced weight distribution. A steering handle is 
fixed to the rear of the longitudinal frame, which is swung 
on the vertical spindle, for steering the boat. The cutters 
therefore always follow the steering. A rudder is also 
fitted to the opposite end of the hull and can be fixed 
in a central position. When the rudder controls the 
steering, the frame 2 is locked in a central position. The 
rudder and the propelling unit can also be ganged together 
by means of cable interconnectors.—( Accepted August }1, 
1942.) 


MISCELLANEOUS. 


547,810. Weighing Machine. W. and T. Avery, 
Limited, of Birmingham, C. McG. Sykes, and L. Sanders, 
of Birmingham. (8 Figs.) May 5, 1941.—The machine 
is of the platform type and is primarily employed for 
the weighing of aircraft, a separate platform being 
utilised for each of the wheels of the aircraft. It is 
designed to prevent the transmission of shock to the 
relatively sensitive indicating mechanism, irrespective of 
the suddenness of the application or removal of the load 
The platform of the weighing machine is indirectly con- 
nected through a rod 10 to the load knife-edge of a lever 12 
which is fulerumed by the knife edge 12) on a bearing 
block on the frame 15 of the machine. The lever 12 is 
indirectly connected through a lever mechanism to an 
automatic counterbalance, such as a calibrated coil spring 
or weight. A bracket 16 on the lever 12 forms the pivot 
for a counterweighted lever 17, the weighted end of which 
normally rests on an adjustable stop 18. This lever is 
one of a pair of complementary, but opposed, counter- 
weighted levers having a make-and-break connection 
between them, the second lever 19 of the pair being con- 
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nected through the link 20 to a rack and pinion which 
controls the pointer. The second counterweighted lever 
19 is also connected to the piston of a dashpot 24 which 
is mounted on the frame of the machine. Normally 
the counterweight of the lever 17 rests on the adjustable 
stop 18 and the lever 19 abuts the underside of the 
lever 17. When a load is placed on the platform a pro- 
portion of this load is transmitted through the connecting 
rod 10 to the lever 12 which lifts the fulcrum pin of the 
pair of counterweighted levers 17 and 19. The weighted 
end of the lever 17 remains resting on the adjustable 
stop 18 while the lever 19 remains momentarily hori- 
zontal. The latter, however, immediately begins to 
follow up the lever 17 until it is again in contact with the 
abutment on the lever 17, and in doing so the lever 19 
moves the pointer through the rack and pinion. The 
permissive speed of this follow-up motion is determined 
by the dashpot 24. Indication of the load is thus 
obtained without shock to the sensitive indicating 
mechanism of the machine. There is a similar time lag 
when the load is removed. (Accepted September 11, 





1942.) 
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THE CONSTRUCTION OF 
THE ALASKAN INTERNA- 
TIONAL HIGHWAY. 


Ix the past, connection between Alaska and the 
United States has been possible only by sea, or by 
means of an air service, but owing to the nature of 
the littoral and the prevailing weather conditions, sea 
communication is difficult, sometimes hazardous, 
particularly in the winter. This relative isolation 
of the country hampered its development and for 
many years a project for the construction of a road 
between Alaska and Canada has been under dis- 
cussion. This would connect the country with the 
United States, via the road and railway system of 
the Dominion. The advent of the present war 
greatly strengthened the case of those who advocated 
the construction of such a road and even before the 





ern end at Fairbanks in Alaska, the road running 
roughly parallel to, and at a distance of about 
150 miles from, the sea. Although adequate de- 
tailed surveys of the country had never been made 
it was considered, from the information that was 
available, that this was the most favourable route 
from the point of view of construction difficulties. 
This route, however, has not been selected and the 
road has been built much farther inland. Its 
position is shown in the map, Fig. 1, on this page. 
The southern terminal is at Dawson Creek, about 
400 miles north-west of Edmonton, in Alberta, 
and the northern is at Fairbanks. The main devia- 
tion from the International Commission recom- 
mendation is in the southern section of the road ; 
in both cases the route was planned to pass through 
Whitehorse, in Yukon. 

There has been considerable criticism of the 
selection of this more inland and more difficult 





(8036.A.) 








UNITED 


STATE. $s , 








United States became a combatant, the military 
importance of the project was generally recognised. 
In 1941, the Alaskan International Highway Com- 
mission, which was made up of representatives of 
the United States and Canada, recommended that 
the road should be put in hand at once. In an 
article* dealing with the report of this Commission 
it was mentioned that the estimated time for the 
construction of the road was two years, but, 
mainly as a result of the war situation, the road has 
now been constructed and is in operation. It 
cannot be said to be finished and improvements, 
widenings and easements are likely to be in progress 
for some time, but the road is in effective use and 
forms a very important link in the chain of opera- 
tions against Japan. So far from requiring two 
years for its construction, this 1,800-mile road 
through virgin country was brought into a state in 
which it could be used in nine months. 

The route for the highway recommended by the 
International Commission had its southern terminal 
it, Prince George in British Columbia and its north- 





* ENGINEERING, vol. 152, page 412 (1941). 





route. The reason for the decision, however, was 
purely military. The highway was not put in hand 
until after the United States was at war with Japan, 
and in the conditions then existing military con- 
siderations were paramount. Before the United 
States was actually engaged in hostilities, the U.S. 
Army Air Corps, with a view to securing the defence 
of Alaska, obtained permission to use various Cana- 
dian airports and, to increase their service value, 
began to extend and improve them. There is now 
a complete chain of aerodromes between Canada and 
Alaska, the importance of which, in view of present 
operations, it would be difficult to exaggerate. The 
principal airports are at Edmonton, in Alberta, 
Fort St. John and Fort Nelson in British Columbia, 
Watson Lake and Whitehorse in Yukon, and 
Northway, Big Delta and Fairbanks in Alaska. 
These all lie on the route which has been selected for 
the highway and the value of the road connection 
which has been provided, from the point of view of 
the bulk supply of petrol and stores to the aero- 
dromes, in place of having to rely on expensive and 
difficult air transport, is obvious. 

One of the claims that could be made for the 


International Commission route was that the 
southern terminal at Prince George was situated on 
the Canadian National Railway which links Edmon- 
ton with Prince Rupert on the Pacific, as shown in 
Fig. 1, and that it was also connected with Van- 
couver by road and rail. The selected terminal at 
Dawson Creek is also connected by rail with Edmon- 
ton, but only by means of a branch line not con- 
structed to deal with heavy traffic. This branch 
is jointly owned by the Canadian Pacific and 
Canadian Northern Railways. The inadequacy of 
this line to deal with the heavy load which was so 
suddenly created formed one of the many difficulties 
with which the constructors of the Alaskan Highway 
were faced, but like other difficulties, it was sur- 
mounted. There is also a road connection between 
Dawson Creek and Edmonton, but it is of a second- 
ary nature not suitable for heavy traffic and played 
no important part in the transport of constructional 
machinery for the building of the highway. 


As will be seen from Fig. 1, there is also a rail 
connection to the highway from Skagway to White- 
horse. This is the White Pass and Yukon Railroad, 
a narrow-gauge line 111 miles long. A road, 
indicated by a dotted line on the map, is now being 
constructed to Haines, on the sea coast, to relieve 
the load on the narrow-gauge line. At its northern 
end, the Alaskan Highway bifurcates, one branch 
running north to Fairbanks and the other west to 
Gulkana. Both branches make connections to the 
previously-existing Richardson Highway, which runs 
from Valdez on the coast to Fairbanks. The 
northern branch ends at Big Delta on the Richard- 
son Highway, 88 miles from Fairbanks. The section 
of this road between these two towns was consider- 
ably improved by the Alaska Road Commission in 
the summer of 1942. The southern branch ends at 
Sland, which was previously connected by road with 
Gulkana. This connecting link, 64 miles long, has 
also been improved. The road shown in Fig. I, 
joining Anchorage, on the Fairbanks railway, with 
the Richardson Highway was completed last year 
by the Alaska Road Commission. It provides.road 
connection between this town and the Alaskan 
Highway. 

The original estimate of the International Com- 
mission that the road could be completed in two 
years was based on earlier Canadian and American 
road-building experience, and the methods by 
which it was brought into usable condition in nine 
months, over a more difficult route, are of great 
interest. The conditions under which the road 
was constructed and its present purpose make it 
essentially a military work and its building was 
undertaken by the United States Army General 
Staff. This body accordingly placed it in the hands 
of the United States Army Corps of Engineers, 
with the instruction that a pioneer road was to be 
pushed to completion “ with all speed within the 
physical capacity of the troops.” It was decided 
that clearing for this pioneer road should have a 
minimum width of 32 ft., a maximum grade of 10 per 
cent. and a surfaced width of a minimum of 12 ft. 
The minimum radius of curves was to be 50 ft. This 
pioneer road was to serve as a basis on which the 
permanent two-track road should be constructed by 
contractors working under the direction of the 
Public Roads Administration. This programme 
was followed in general, but the contractors were 
later transferred from the construction of the stan- 
dard highway to the improvement of the pioneer 
road. This modification in the arrangements was 
made as it was found that the bringing of the road 
up to its final standard was progressing too slowly 
to enable a through route to be made available with 
the celerity desired. The greater part of the road 
lies in Canada, and under the treaty between that 
country and the United States, the road is to be 
constructed and maintained for six months after the 
war, when the Canadian section will be transferred 
to the Canadian Government free of any charge. 

No detailed surveys of the route were available 
when the work was put in hand. Its position was 
selected mainly by aerial reconnaissance, but it 
passed through many sections of which practically 
no information was available. The construction of 
the pioneer road was under the direction of Brig.- 
Gen. C. L. Sturdevant. It was dealt with in two 





sections, the northern being under the charge of 
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Brig.-Gen. W. H. Hoge and the southern under 
Colonel J. A. O'Connor. The 35th Engineer Regi- 
ment was the first to arrive on the work and they 
commenced operations from Dawson Creek on 
March 10, 1942. The duty of this party was to 
transfer itself and its equipment over 325 miles to 
Fort Nelson before the coming of the spring thaw. 
The part of the road assigned to it was that between | 
Fort Nelson and Watson Lake; and Fort Nelson, | 
from which operations were started, was inaccessible | 
after the thaw. There was an elementary road | 
between Dawson Creek and Fort Nelson, but it was | 
usable only in winter and was even then unsuitable | 
for the passage of heavy industrial equipment. In| 
spite of many difficulties the whole of the plant | 
reached Fort Nelson by April 5. It included 44 | 
heavy and light tractors and bulldozers, graders, 
scrapers, ploughs, dump and other trucks, seven 
4-ton and nine 2}-ton cranes, shovels and pontoons, 
together with fuel supplies, food and all other | 
material necessary for carrying on operations. As | 
will be seen from Fig. 1, the road crossed the Peace 
River, but there was no bridge over the river and a 
timber road covered with sawdust was laid across 
the ice. The spring thaw began on April 17. 

Owing to heavy rains, the party was not able to | 
begin effective operations on the Fort Nelson- 
Watson Lake section of the road until towards | 
the end of June, but from then it progressed in the 
construction of the pioneer road at an average rate | 
of three miles a day. Its section covered the most | 
difficult part of the whole highway and included 
the highest point reached, at El. 4212. The 35th) 
Engineer Regiment met the 340th Regiment, which 
was working south, at a point 305 miles west of 
Fort Nelson on September 26, so that it had driven | 
305 miles of pioneer road in three months. The | 
35th Regiment then returned on its tracks and 
improved the pioneer road. The road which ori- 
ginally existed between Dawson Creek and Fort | 
Nelson, over which the 35th Regiment had travelled 
before the thaw, was dealt with by the 341st Regi- | 
ment. ‘The section of the road as far as Fort St. | 
John was reasonably satisfactory, and the party | 
started work from this place in June and reached | 
Fort Nelson, 265 miles away, on August 24. This | 
part of the highway includes a bridge over Charlie 
Lake, but the original pioneer road made a detour | 
to avoid this. After reaching Fort Nelson, the 
341st Regiment continued forward to improve the | 
southern part of the road constructed by the 35th | 
Regiment. The pioneer road which it had itself 
built was taken in hand by the 95th Regiment of 
coloured troops, which started operations from Fort | 
St. John. 

While these operations were proceeding in the 
south, the northern part of the highway was taken | 
in hand by troops shipped to Scagway. They | 
arrived there in April, but most of them were unable | 
to proceed farther until June, as their equipment 
did not arrive until then. The 95th Regiment, | 
moving its plant to Carcross by rail, started building 
the branch to the south-east and improving the 
existing road between Carcross and Whitehorse. | 
The 340th Regiment moved to Whitehorse by rail | 
and worked in both directions, one party driving | 
219 miles of road between June 9 and September 24. | 
It met the 35th Regiment which was working west, 
to the east of Watson Lake. The 340th Regiment | 
then worked back, improving its own pioneer road, 
and of the troops which arrived at Skagway in | 
April, the 18th Regiment got away first. It reached 
Whitehorse by rail on April 29 and started working | 
west over the difficult frozen ground of the Yukon. 
The most northerly part of the road was built by 
troops which reached Valdez by sea in April. It| 
spent six weeks improving the Richardson Highway | 
between Valdez and Gulkana, and then started the 
pioneer road from Slana. They met the 18th Regi- | 
ment working up from Whitehorse at a point 195 | 
miles from Slana. The whole of this northerly 
section is greatly cut up by lakes and rivers, and in | 
this brief account of the 
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attempt has been made to deal with the individual | | photographs, and this system was continually in | back was required. 


obstacles encountered. 


The nature of the difficulties met with, and over- | aerodromes, small single-engine machines fitted with | blazed a trail. 


come, in this remarkable example of pioneer road | 
driving may best be explained by referring to general 
methods with a few selected examples, rather than 
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description of the construc- 
mentioned, the loca- 


| by attempting a detailed 
| tion throughout. As already 


luse. In addition to ae roplane S operating from the 
skis for landing on snow or ice were used for local | 
surveys. The method, however, by no means pro- 
vided a constructional team with full detailed infor- 


Convoy or ArMy VEHICLES. 


mation of the country over which it had to work, 
and much decision on the spot was necessary. A 


construction work no | | tion of the road was mainly determined from aerial | considerable arount of surveying on foot or horse 


When a centre line for the track 
had been determined a small party working ahead 
Much of the country was wooded, 
| and the party was followed by bulldozers, which 
cleared a track through the trees. As the subsoil! 
in these northern areas is continually frozen, the 
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Army BRIDGE OVER SMART RIVER. 


trees are surface rooted and are easy to dislodge. | tain amount of grading and widening and improving 
A view showing a bulldozer felling a tree is repro- | soft places with dumped gravel. Fortunately, suit- 


duced in Fig. 2, opposite. This actually shows 
work by one of the contractors who followed 


| 


the Army and whose work is dealt with below, but | 


the procedure is the same. In the initial clearing 
operation, one machine drove a track by pushing 
over the trees and two machines then followed 
moving them to the sides out of the way. 

This advance party did not construct a road ; 
its sole duty was to open a way which a following 
team could bring up to the standard of a rough 
track. The pioneer party had sometimes to build 
elementary bridges to get its bulldozers over streams 
and soft ground, but difficult spots, which would 
have caused too much delay to deal with, were by- 
passed. The early stages of the work were carried 
out in a temperature which at times fell to 35 deg. 
below zero Fahr., but in the summer conditions were 
entirely reversed, and temperatures of 90 deg. F. 
were experienced at times. Mosquitoes proved very 
troublesome in the summer and the men had to wear 
gloves and net helmets. It had been expected that, 
after the thaw, progress would be slowed down by 
the prevalence of muskeg on the route. This is the 
local name for a bog moss studded with sedge. It 
was found, however, that formation of this kind, 
which could not be by-passed, could be dealt with 
by laying down a corduroy road ; this term, which 
is almost self-explanatory, means a road surface 
formed of tree trunks laid side by side. Ample 
material was naturally available. 

The party which followed the pioneer gang con- 
structed a rough road, or track, carrying out a cer- 





able gravel was found within a short haul along 
almost the entire length of the highway. It was at 
no time found necessary to undertake any stone 
crushing and no machinery was available for such 
work. The construction of this preliminary road was 
carried on day and night for seven days a week. 
Two views of the road are given in Figs. 3 and 4, 
opposite, the first showing a dumping truck towing 
a water wagon and the second a convoy of the 
340th Regiment. An unexpected difficulty was met 
with in Yukon, where the ground is permanently 
frozen at a depth of a foot or so. Working in the 
summer time, the upper layer was removed and 
grading started, with the result that the frozen 
ground thawed, producing a morass which became 
softer the more it was operated on. This type of 
ground was finally dealt with by leaving it undis- 
turbed and covering it with a thick layer of brush- 
wood. Earth and gravel were then dumped on top 
of this to form the road surface. 

As already mentioned, the pioneer gangs fre- 
quently by-passed obstacles; they also forded 
streams, doing very little bridge construction, even 
of an elementary character. It was consequently 
the duty of the following party not only to form a 
rough road, but also to bridge many rivers and 
streams. In the early stages, the larger rivers were 


crossed by ferries or pontoons, as illustrated in 
Fig. 5, on this page, which shows the site of the 
army bridge across the Takhini River to the west 
of Whitehorse. Many bridges were built by hand 
tools from local material, but as soon as the rough 





road was passable, saw-mill plant and pile drivers 
were brought forward in order to facilitate and 
speed-up operations. Two examples of army 
bridges are illustrated in Figs. 6 and 9, on this page 
and on page 330. Fig. 6 shows the bridge over the 
Smart River. The permanent contractor-built bridge 
was later constructed from the point where the man 
can just be distinguished standing on the right. Fig. 9 
shows the crossing of the Little Duke River. Fig. 7, 
on page 330, shows a tractor hauling a heavy trailer 
on to a barge at Tagish. A further illustration of 
one of the bridges built by the Army is given in 
Fig. 8, on page 330. This shows the earth surface 
being consolidated by a chain-track tractor. 

The bringing of the highway up to its final 
standard, which is the duty of the Public Roads 
Administration, was entrusted to four main con- 
tractors, who employed many sub-contractors. The 
main firms were the R. Melville Smith Company, 
Limited, of Toronto, who relocated and recon- 
structed the previously existing provincial road 
between Dawson Creek and Fort St. John and dealt 
with the new road between Fort Nelson and Watson 
Lake. The Dawson Creek-Fort St. John road, 
which now forms part of the International Highway, 
was in sufficiently good condition to be used by the 
Army from the first, but it was far from the standard 
set for the final road. The section between Fort 
St. John and Fort Nelson was in the hands of the 
Okes Construction Company, of St. Paul. The 
contract for the work from Watson Lake to the 
Alaskan frontier was held by the Dowell Construc- 
tion Company, of Seattle, and that for all work in 
Alaska jointly by the C. F. Lytle Company, of Sioux 
City, Iowa, and the Green Construction Company, 
of Des Moines, Iowa. 

In general, the contractors were more favourably 
situated than the Army in the sense that they had 
at least an elementary road over which to transport 
their constructional material. Conditions, never- 
theless, were very difficult, particularly owing to the 
isolation of the site and the delay involved in 
getting spares. Wear and tear on construction 
plant was very heavy. The highway skirts a number 
of lakes, and in many cases it was possible to 
transport plant and stores to convenient points on 
the route partly by barge. There are about 200 
major bridges on the road and by the end of last 
year these had all been provided. In almost all 
cases they are of the pile trestle type, built of local 
timber. Owing to the lack of detailed information 
about stream flow, it was not certain that all these 
bridges would stand up at the time of the spring 
thaw, and stocks of spare piles and timber were 
provided in the neighbourhood of the most import- 
ant structures. Ultimately, the road will be pro- 
vided with bridges of a more permanent type at 
important crossings and a contract has been let 
for a suspension bridge over the Peace River. The 
bridge, which has a centre span of 950 ft. and side 
spans of 485 ft., is expected to be completed 
shortly. 

As has already been made clear, the Alaskan 
Highway has not been completed to the extent of 
providing the final two-track high-grade road, with 
a minimum width of 20 ft., which it is intended to 
construct. It is possible that the provision of such 
a road will take at least the two years suggested 
by the International Highway Commission. In the 
meantime, a usable road was provided in nine 
months, and will be greatly improved in the course 
of this year. An idea of the standard to which the 
road has been brought is provided by Fig. 10, 
on page 330, which shows a contractor’s grader at 
work on a section of the road skirting a mountain 
lake. For our description of the organisation of 
the Army forces by which it was possible to drive a 
road in nine months, we are indebted to the Zngi- 
neering News-Record. The photographs from which 





our illustrations were prepared were supplied 
by the Public Roads Administration. 
AIR-MAIL SERVICE TO SWEDEN.—The Postmaster- 


General announces that the air postage rate on corre- 
spondence for Sweden has been reduced to 8d. for the 
first ounce and 5d. for each additional ounce in the case 
of letters, and to 4d. for postcards. The surface mail 


| service to Sweden is still suspended. 
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Gas Turbines and Jet Propulsion for Aircraft. By G. 
Grorrrey SmitH, M.B.E. London: Flight Publish- 
ing Company, Limited. [Price 3s. 6d.) 

THERE has never been any doubt, we suppose, that 
a system of jet propulsion, whether for ships, land 
vehicles or aircraft, could be made to work; the 
problem is to make it work with sufficient efficiency 
to compete seriously with the more orthodox 
methods of producing motion, and without sacrific- 
ing any of the other qualities, additional to the 
mere capability of forward movement, that a 
vehicle must possess to be regarded as practicable. 
The jet propulsion of ships—a development that 
would be suggested naturally by the observation | 
of squids—has been tried on many occasions, in- 
cluding the last war, but has never competed | 
successfully with the ordinary marine propeller. The | 
most recent—or, perhaps, the best known—ex- | 
ample of road-vehicle propulsion was the short- 
lived Opel rocket-driven car; but, generally, | 
inventors of jet-propulsion systems have not given | 
a great deal of attention to land vehicles. Their 
hopes have been centred more exclusively on the | 
air, especially during the past ten years and as the | 
steady improvement of aircraft streamlining has | 
emphasised the remaining sources of loss, due to | 
propellers and engine housings. The present volume, 
while claiming to be no more than an introduction 
to the subject, traces the course of recent invention 
and research in this field, so far as information is 
available; though broad hints are given that 
much more work has been and is being done on it 
than can be discussed under war conditions. 

The booklet consists of reprints of a series of 
articles which appeared in Flight (of which journal | 
Mr. Smith is the managing editor) from August, | 
1941, onwards, with some subsequent additions 
and modifications, and is written in a style embody- 
ing a minimum of technicalities. Of the numerous 
designs described, utilising the thermal-jet prin- 
ciple, it does not appear that many have reached 
the stage of even being fitted in a machine, and 
only the Italian Campini type seems to have flown. 
The author’s own predilection is towards the com- 
bustion gas-turbine, with counter-rotating air- 
screws to provide the main propulsive effort and 
using the turbine exhaust as a supplementary pro- 
pulsive jet. This, however, is a proposal which 
only qualifies in part for inclusion in the book ; the 
majority are purely reaction motors, the pro- 
pulsive effort being applied wholly through the 
medium of the issuing jet. Some consideration is | 
given also to the possibility of using steam tur- | 
bines, more especially in flying boats of large size. | 
Much of the material on which the survey is based | 
is obtained from patent specifications—an unsatis- 
factory source in various ways, especially to those | 
who demand facts—but sufficient is given to show 
how widespread are the efforts to make some head- 
way in the application of jet propulsion to aircraft 
and the survey of them may well prove to be stimu- | 
lating even if it is not entirely convincing. 








. 


Tables of the Moments of Inertia and Section Modulus of 
Ordinary Angles, Channels and Bulb Angles, with Cer- 
tain Plate Combinations. London: Scientific Com- 
puting Service, Limited. [Price 20s.) 

TueseE tables, which are likely to be of particular 

service to naval architects who may have to make | 

strength calculations in connection with American- | 
built merchant vessels, have been prepared by the | 

Work Projects Administration for the city of New | 

York, under the sponsorship of the United States | 

Bureau of Standards, and were planned initially at | 

a conference called by Dr. Lyman J. Biggs, Director 

of the Bureau, and attended by representatives of 

the Bureau of Standards, the Committee on Mathe- 
matical Tables and Aids to Computation of the 

National Research Council, the United States 

Geological Survey, and the Work Projects Adminis- 

tration. Leading mathematicians, physicists and 

engineers in the United States and elsewhere colla- | 
borated in selecting the functions to be tabulated, | 
and the tables in the present volume were computed | 
at the suggestion of the Technical Division of the | 


Bureau of Marine Inspection and Navigation of the 
United States Department of Commerce. “‘ Stan- 
dard’’ and “‘ shipbuilding” sections are covered, 
}and the tables relating to combinations of angles 
| with flat plates are noteworthy in that they include 
combinations in which the toe of the angle adjoins 
| the plate as well as the more normal arrangement 
in which the plate forms a doubling to one side of 
the angle. The technical director of the work was 
| Dr. Arnold N. Lowan, who contributes an intro- 
| duction, outlining the methods of computation 
adopted and indicating the degree of accuracy. 
| attained. 





MODERN DEVELOPMENTS IN 
HEATING.* 
By F. Buckryeuam, B.Sc., A.M.Inst.C.E. 
(Continued from page 305.) 
Ir is a disadvantage, as compared with a steam 
system, that a definite temperature drop must be 
allowed for across the whole system and across each 


heater ; but valve control of the amount of water flow- 
ing through a heater gives a better regulation. The 


| system is a closed one and the steam space has to be 


sufficient to allow for expansion during heating up or 
additional space provided. Very little cold make-up 
is required unless steam is taken from the boiler for 
other purposes. The pressure and temperature at 
which a system will be worked may be determined by | 
the high temperatures needed for certain process pur- 
poses or by the safe working pressure of existing boilers 


is said to result in a saving of 25 per cent. to 40 per 
cent. in boiler capacity and running costs over what js 
usual with sectional cast-iron radiators. Salesmen have 
claimed that this is due to the high proportion of radiant 
energy and its greater effectiveness, but this wii! 
hardly bear examination. It is probable that, with 
care in design and control, at least a similar saying 
could be effected with ordinary cast-iron radiators. 
The average central-heating installation, designed +, 
be really adequate in cold weather with reasona!.je 
ventilation, has a tremendous capacity for overheati: » ; 
boilers often burn unattended for hours, and exces. of 
temperature is only corrected by flinging open ‘he 
windows. A thermostatic control varying the tem. 
perature of the flow inversely with the air temperat 
outside is an excellent way of preventing this wast 
With cast-iron convector systems, it is usual to assy); 
a ventilation of two or three times the contents per 
hour; with panel systems, the assumption is often 
only half a change per hour. Another point of diffe 

ence is that designers accept the idea that, for en 

bedded panels, continuous heating is necessary ow ing 
to the considerable time lag in heating the structur 

It is not necessary, therefore, to provide for accelerat«« 
heating to reach the required temperature after it |< 
been reduced during nights and week-ends as is us\ia! 
with ordinary systems. 

Ceiling panels have the disadvantage that the, 
cannot deal with the problem of down draught from 
the windows nearly so successfully as radiators placed 
in front of the windows. For many installations, 
ventilation will be adequately dealt with by grids in 
the outer walls. When these are placed behind 
radiators, the incoming fresh air is satisfactoril, 
warmed. The plaster-embedded panel system by 
itself can offer no such facility. On the other hand, 


re 





or heaters. The temperature drop will be twice or 
three times the 20 deg. F. drop usual in low-pressure | 
hot-water systems. This being the case, it is evident | 


it is generally agreed that ceiling panels are excellent 
for hospital wards; the radiation from above on 
to the patient’s bed, with a cool well-ventilated atmo- 





|one surface is used effectively as a heating surface 


that, for a similar duty to a steam plant, the hot-water | sphere, is preferable to a bank of hot air near the 
installation will have to be designed to work at a rather | patient’s head. 

higher pressure. The pump circulating head will be| With a mean circulating temperature of 120 deg. F., 
determined by consideration of the actual installation | as much as 90 B.Th.U. to 100 B.Th.U. may be given 
and, in competition with a steam system, will be an | out per square foot of panel ceiling surface per hour 
important economic factor, affecting the pipe sizes and | and the figure of 100 is often used as a basis of design. 


TABLE I.—Loap on HEATING PLANT. 











Max. Load | 
Max. Load per Hour. per Cubic Foot Annual Load. | Annual Load per Cubic Foot 
per Hour. 
B.Th.U. kW. B.Th.U. B.Th.U. kWh. kWh. B.Th.t 
3,130,000 916 1-68 11,220,000,000 | 3,280,000 6,050 1-77 





therefore the installation as well as the running costs. | Not all of this is available as radiation ; much of it is 
A usual figure is 50 ft. to 60 ft. As between a high-| transmitted downwards by convection and upwards 
pressure hot-water system and a well-designed steam | by conduction to the floor above. If the pipes are 
system for mixed services, there is little to choose in| in. in external diameter, arranged at 6-in. centres, 
first costs ; and, in running charges, the pumping costs | there are two linear feet of such pipe with a surface of 
can be balanced against the maintenance of steam traps. | 0-432 sq. ft. for every square foot of panel. If this 
For the heating portion of the installation, the hot-water | amount of pipe were uncovered and freely exposed in 
installation has the definite advantage that it can be | air at 60 deg. F. and supplied with water at 120 deg. F., 
operated at any temperature below 212 deg. F., which is | allowing a coefficient of 2-2 B.Th.U. per square foot 
not possible with the steam system. per hour, the heat emitted would only be 57 B.Th.U. 

Panel Heating.—The most important development | per hour. A good-grade insulating composition may 
of recent years in heating rooms is the use of panel | ; 
surfaces in place of cast-iron column radiators. Most | TaBLe II.—Design Data. 
manufacturers have developed flat cast-iron panels | 65 deg. F. with outside 
which can be used flush with walls or ceilings. Their | temperature 30 deg. F. 

| Airtemperature in corridors 60 deg. F. with outside 


disadvantage is that they are uneconomic, in that only | 
| temperature 30 deg. F. 


Water flow temperature 120 deg. F. 

Water return temperature 100 deg. F. 

Mean water temperature 110 deg. F. 

Circulating head 25 ft. 

Panels consist. of steel tubes } in. in internal, and j in. 
in external diameter, arranged in serpentine grids 
spaced at 6 in. centres. 

Volume of building, 1,856,660 cub. ft. 

Roof insulated with 2 in. cork slab under asphalte. 

Assumed air change of 1 per hour. 


Calculated heat loss under above conditions :— 
B.Th.U. per hour. 


Air temperature in rooms 


and the other must be backed with insulation to make 
it inoperative. The same can be said of the panels 
constructed of sheet steel with waterways spot-welded | 
to their backs. The low-temperature panel system | 
makes use of the actual plaster ceiling, wall or floor | 
as the heating surface. It is often applied to the| 
underside of the ceiling only, in which case it leaves the 
walls entirely free and eliminates those local deposits | 
of dust inevitably associated with the ordinary hot- | 
water radiator. There are instances in which the | 
heating is by embedded electric resistance wires work- | 
ing at temperatures of 120 deg. F., but for economic | 











reasons this has no likelihood of extensive develop. | From walls, ete. 1,973,000 
ment and the usual method of heating is by hot water. Due to one air change 1,157,000 

The method was the subject of a patent by A. H. pas 

Barker in 1908. So revolutionary was the idea that 3,130,000 

the United States Patents Office at first refused the a 
application on the ground of impracticability. The Area of panel surface installed 45,964 sq. ft. 


most usual form consists of a grid of steel piping, 4 in. in 
internal and j in. in external diameter, bent and welded | have a conductivity of 1 B.Th.U. per hour per degree * 
into serpentine form with parallel rows at 6 in. centres. Fahrenheit per 1 inch thickness, but a suitable figure 
It is almost exclusively used as a ceiling panel. | for concrete and plaster will be 4-5. With this, | ft. 
Heating engineers find that it is safe to design on | length of covered pipe will give a maximum emission 
the assumption that less heat will be required with | of 50 B.Th.U. per foot length, and, owing vo the flatness 
this system than with other heating systems. This | of the curve, this does not vary very much with the thick- 
ness of the covering. Employing this figure for con- 
* Paper read at a meeting of the Manchester Associa- ductivity, and Davis and Griffiths’ results for the trans- 
tion of Engineers, held on Friday, April 9, 1943. | missions by radiation and convection from flat surfaces, 
A bridged. | it may be shown that, for | sq. ft. of panel in which the 
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thickness of plaster on the underside is } in. and the 
thickness of concrete above the pipes is 6 in., the 
mean temperature of the top surface is 77-4 deg. F. ; 
heat loss upwards by radiation, 18-3 B.Th.U. per 
hour; heat loss upwards by convection, 12-0 B.Th.U. 

hour. The mean temperature of the bottom surface 
is 99-5 deg. F.; heat loss downwards by radiation, 
43 B.Th.U. per hour; heat loss downwards by con- 
vection, 18-5 B.Th.U. per hour. Of the total heat 
transmitted, namely, 91-8 B.Th.U. per hour, 47 per 
cent. is radiated downwards. 

he figures in Table II apply to the New Medical 
School Building of Birmingham University, where the 
installation consists of embedded steel pipes supplied 
with hot water from the power house of the Queen 
Elizabeth Hospital. 

For a typical ceiling panel, not backed by insulation, 
the emission per square foot may be apportioned as 
follows :— 

B.Th.U. per hour. 

Heat given off upwards— 


By radiation soe pas 13-5 
By convection 8-5 
—— 22 
Heat given off downwards— 
By radiation 33-0 
By convection 13-0 
—_— 46 


For this emission the surface temperatures are :— 
Ceiling temperature ... 95-5 deg. F. 
Floor temperature 80-0 deg. F. 


Careful records have been taken over three years, 
in only one of which was the designed load reached 
over a period of a fortnight. During that period, 
the average outside temperature was probably below 
30 deg. F., but it is extremely unlikely that the air 
infiltration amounted to anything like one change 
per hour. In the other two years, the maximum load 
did not exceed 90 per cent. of the design figure. 
results for a year’s working are given in Table I, 
opposite, and are expressed in electrical units as well 
as heat units to facilitate comparison with electrical 
heating. 

The annual costs, with coal as 35s. per ton, assuming 
an overall efficiency of 65 per cent., are, for fuel only, 
1,078. The wages, pumping, and boiler-house capital 
charges are 9401., ing a total of 2,018. It may be 
said that there are panel systems in existence using 
only 50 per cent. or 60 per cent. of the surface provided 
in this building, but their design is based on an alto- 
gether too optimistic view of the heat emission. That 
they are able to deal satisfactorily with the average 
winter load and that they are economical in running 
costs is probable but that they are incapable of dealing 
adequately with peak conditions is certain. 

Electric Heating.—When electrical energy for heat- 
ing, at specially low prices, is put forward as a serious 


commercial alternative to coal, coke, and gas, it is | 


well to apply the test of simple arithmetic to the claim. 
The cost of one therm of 100,000 B.Th.U. obtained 
from various fuels is given in Table III. In the case of 


TABLE III.—Cost of Heat per Therm. 


Pence. 
Bituminous slack, 12,000 B.Th.U. per pound at 
358. per ton ose obs — = om ae 
Gas coke, 13,000 B.Th.U. per pound at 45s. per 
ton ode ove eee ove ove ae 
Coal gas, 450 B.Th.U. per cubic foot at 3s. 2d. 
per 1,000 cubic feet eos ons -_ ove 8-5 
Electricity, 4d. per unit, i.c., 3,420 B.Th.U. 14°7 


all fuels except electricity, not all the heat liberated 
can be used, a considerable proportion—30 per cent. to 
40 per cent.—being lost in hot flue gases and radiation 
from boilers and mains. On the other hand, practically 
100 per cent. of the electrical energy can be usefully 
employed. At the same time, $d. per unit is a specially 
low price ; a more general figure for heating propositions 
is Id. during the summer and 1}d. during the winter, in 


charged. Even so, there is a very sharp economic limit 
beyond which the price cannot be reduced. It is clear 
that no electrical undertaking, even during off-peak 
hours, could supply at less than the cost of the coal 
required for its production. It must, in addition, add 
a proportion for wear and tear and overheads—not to 
mention a reasonable profit. Under the most favour- 
able terms, the cost of off-peak electricity is asymptotic 
to the price of the coal consumed in its production. Of 
the heat of that coa!, say 20 per cent. is delivered into 
the building. If we burn the same coal in a central- 
heating boiler we can be sure of employing at least 65 
per cent. of its heat usefully. The supply undertaking 
will probably be able to buy fuel rather more advantage- 
ously than the private owner of a building, but, even 
if it is reimbursed only its out-of-pocket expenses, the 
cost is bound to be three times as much as the cost of 
fuel for an ordinary fuel installation. 


(To be continued.) 





THE CHEMICAL ENGINEER IN 
RECONSTRUCTION.* 


By C. S. Gartanp, A.R.C.8., B.Sc., F.I.C. 
(Concluded from page 317.) 


AFTer a long history of trial and error, of failures and 
successes, Britain’s industrial greatness arose from a 


natural textiles. These and their more modern 
developments—the electrical industry, plastics, arti- 
ficial textiles—have all been born and have thrived 
under private enterprise—it is impossible to find a new 
trade or industry that owes its origin to the State. 
With Governments prepared to spend large sums on 
military aircraft there was not only nothing to prevent 
them but rather every opportunity for States to 
develop the aeroplane, but it is notorious that a 
successful aeroplanes and aero engines have been 
roduced by private enterprise, to which we owe the 

urricanes and Spitfires that saved us as a Nation in 
the Battle of Britain. This Institution arose out of 
|the need for chemical engineers which was felt so 
acutely during the war of 1914 to 1918. That has been 
described as the “‘ Chemical Engineers’ War ” because 
on account of our want of care of the chemical industry 
prior to 1914 our most serious deficiency during that 
period was that of a chemical industry to supply us 
with high explosives needed for the work of destruction. 
Between wars the chemical engineers and the British 
| chemical industry have done their work so well that 
their part in the present struggle is taken for granted. 
There has been no suggestion of a shortage of any 
chemical or chemical-engineering explosive during this 
war. In fact, although explosives must be regarded— 
with food—as the prime munitions of war, their manu- 
facture has been relegated in this war to a very low 
order of priority. 

The knowledge of the chemical engineer is essential 
| for the discovery and destruction of the plants, many 
and varied, on which the war potential of the aggressor 
|nations has depended. Sir Robert Robinson has 
expressed the view that if the aggressor nations were 
denied nitric acid or if their manufacturing plants 
for this material were strictly limited to their peace- 
time requirements they could be effectively prevented 
from going to war. I know that, early in the present 
war, a member of our Institution advocated that our 
bombing should be concentrated on this one production 
of Germany and, while we realise that we are not in 
possession of all the facts and cannot therefore criticise 
the dispositions made, there seems much to be said 
| for the complete destruction of such a single v 
| in the chain of armament rather than attempting slowly 
| to erode the whole chain. I am not, however, as con- 








| fident as Sir Robert Robinson that it is unlikely that | 


| military explosives, not dependent on nitric acid, could 
| be produced. At short view he is no doubt correct 
| but I feel sure that any nation with a highly developed 
|chemical industry and staff of competent research 


which case the cost of heat from electricity is 10 to| workers could, if denied nitric acid and determined to 
15 times as much as from coke, even when allowance | produce military explosives, ultimately prepare some- 
is made for the lower efficiency of the latter. Even to thing equally effective. 
the specially favoured domestic consumer, the cost is} Jt has recently been announced by the Foreign 
some five times as much. It is obvious, then, that | Secretary that the Diplomatic Service is to be “ human- 
for continuous heating of large buildings during the | ised * to become more identified with the life of the 
winter months electricity is entirely out of the question | people of our own and other countries. I have read 
unless other factors than fuel cost enter into considera- | with great care what has been written regarding these 
tion. A case can. of course be made out for the | reforms and, although much is made of the out-nroding 
individual electric radiator for local heating between | of the Eton and Cambridge, Harrow and Oxford tradi- 
seasons when its convenience in avoiding the lighting of | tions and of the fact that new diplomats from other 
fires and starting up more ponderous heating systems | schools and universities are to have a training in com- 
is recognised. | merce and economics, I could find nowhere any reali- 
Continuous availability necessitates that a supply for | sation of the need for some of them to have a scientific 
heating should bear its proper proportion of the over- | training. It has been the custom for every Embassy 
head charges of the power system ; hence the charge of | 
such supplies of ld. and 14d. per unit. On the other | * Presidential Address to the Institution of Chemical 
hand, if the supply is restricted to off-peak hours only, | Engineers, delivered in London on Friday, April 2, 1943. 
there can be an appreciable reduction in the prices ' Abridged. 








| 
| 


of any standing to have military, naval and air 
attachés, whose business it was to watch the pro- 
gress in their respective spheres and report through 
the Ambassador to the Government of the day. I 
am sorry to see that in spite of the past experience 
the Government still does not appreciate the para- 
mount importance of keeping a regular watch on 
the progress of scientific research if aggressor nations 
are to be prevented from again spreading the pesti- 
lence of war throughout the world. It is not unfair 
to say that when any country sets out to make 
itself uneconomically self-sufficient in some essential 
raw material, it has an ulterior motive. The manu- 
facture of nitrates from the air by the Haber process 
before the war of 1914-1918, at a time when Chilean 
nitrates could be freely imported by Germany, and 
the fact that nitric acid from the air was more costly 
than that made from Chilean nitrate was a signal light 
to a chemical engineer. The vast plants erected by 
Germany between 1933 and 1938 for the manufacture 
of synthetic rubber and petrol could have no other 
purpose than to make the country self-sufficient— 
for what? Surely only for war. Even more sig- 
nificant, in view of Germany’s food position in the last 
war, was the State-supported research work of Bergius 
for the production of sugar and proteins from cellulose. 

The Allied Nations might, for instance, determine 
to exercise some control over the output of aeroplanes 


| by limiting the production of light alloys but such a 
| protection could be rendered nugatory by develop- 


few basic industries—coal, iron, heavy chemicals and | 


| 


| 
| 
| 





| 


| 
| 
| 
| 
| 
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| engineer than the dock labourer. 


ments of plastics of higher tensile strength for the 
same pu already there are plastics available 
which, weight for weight, are stronger than steel. 
All these processes depend upon chemical engineering 
and give added support to my view that it is essential 
in the interests of peace and of British industry that 
there should be a scientific attaché to every Embassy. 


|Such scientific assessors need not all be chemical 


engineers, but they should be men of the independent 


j| | Consultant type who would be attached to the Embassy 


for a limited period of not more than one or two years 
at a time. The chemical engineer is particularly 
suited by his training to appreciate the significance 
of what is being done. Of all scientific men he has the 
grounding in the two fundamental sciences chemistry 
and ——— concerned with the conversion of 
matter from one form to another. A properly balanced 
course of chemical engineering study is certainly a 
liberal scientific education. 

We must not overlook the possibility of wars being 
of an economic rather than of a military character. 
In such an economic war, important weapons would 
be superior processes and methods of manufacture as 
well as new products, and it is only by the unceasing 
watch of the trained scientist that we. can be fore- 
warned and forearmed. Moreover, while we are 
admonishing the Government as to what it should do 
for the security of the peace let us not overlook our 
own duties to the same end. The bonds of interest 
between the allied nations should extend to scientific 
matters. In many of the allied nations chemical 
engineers have not yet their own professional body. 
Under the new circumstances of to-day is it not possible 
to revive the proposal which some of us made in New 
York to the American Institute in 1921—that it should 
become “ The Institute of Chemical Engineers "—an 
international body of which we would become the 
British branch. The motion was lost at the general 
meeting in Baltimore, as the result of a patriotic 
speech, but I doubt whether isolationism in science 
is quite so strong to-day, and the formation of an 
international body would be a real service to the 
chemical engineers of the allied nations. They and 
we should, of course, have to sacrifice some of our 


ital link | independence but we all realise that we must be pre- 


pared to make sacrifices for the sake of the peace and 
prosperity of the world. 

Another matter to which I wish to refer is the 
reaction on our profession of our so-called “ invisible 
exports.”” We appear to have prided ourselves on our 
shipping and insurance.as means of balancing our export- 
import budget, but I think we are beginning to realise 
that, in the interests of the standard of living of our 
workmen and craftsmen, it is better to make our own 
goods, or to make goods for others, than to act as 
carriers and insurers of goods manufactured by the 
workmen of other countries. It is better to pay the 
A skilled artisan is 
at least as useful a member of the community as an 
insurance broker. In this connection it is important 
that the “playing safe” by the insurance under- 
writers should not be allowed to handicap British 
export trade by setting unnecessarily high standards 
of strength for British manufactures which would put 
them out of competition with the products of other 

t manufacturing nations. This is of particular 
interest to the chemical engineer and chemical-plant 
manufacturer. Much of the plant we manufacture 


may have a short life because our own advances in 
process-research and desi 
becomes obsolescent long 


are so rapid that plant 
fore it is worn out. Your 
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] 
Council has recently found it necessary to give special | 


attention to this matter. 


A new standard was pro- 
posed for chemical-engineering plant which was ad- 


HORIZONTAL 


mittedly a compromise between the accepted American 


standard and the desire of the British insurance com- 
panies to have the plants so strong and heavy that the 
risk in insuring them would be reduced to zero. The 
large oil companies throughout the world have used 
these plants to the American standards for many years 
with perfect safety. The adoption of the proposed 
standard would increase the British manufacturer's 
costs by some 15 per cent., sufficient to put him out of 
competition when tendering for South America, the 
Far East, or other markets which, as soon as hostilities 
have ceased, will be in need of such chemical plant to 
replace that destroyed by the exigencies of war. Your 
Council has refused to agree to this proposed standard 
and have made it plain that they will not accept 
any standard which does not allow British chemical- 
plant manufacturers to compete on reasonably equal 
terms with plant made to a standard which has been 
shown to be ample for the purpose. 

I have been able to touch only on the fringe of the 
chemical engineers’ work in reconstruction but have 
said sufficient, I hope, to indicate the importance of 
the part he is able to play. If we cherish in our 
research the earnest quest for scientific truth—if we 
maintain our spirit of high adventure, we can be con- 
fident of our ability to be of real and lasting service 
to our fellow men. Given the opportunity, our training 
and experience enable us to be the sentries to warn 
civilisation of the approach of dangers threatening the 
peace of mankind. 





HORIZONTAL KNEE-TYPE MILLING 
MACHINE. 


Tue compact horizontal knee-type milling machine 
shown in the accompanying illustration has been intro- 
duced recently by Messrs. Tom Senior, Atlas Works, 
Liversedge, Yorkshire, for handling comparatively 
small classes of work. Its capacity can be estimated 
from the following dimensions: working surface of 
table 24 in. by 6} in., longitudinal traverse of table 
17 in., cross traverse 5 in., and vertical adjustment 
12 in. There are 12 spindle speeds and four rates of 
automatic feed for the longitudinal traverse of the table 
The machine is driven by a | h.p. motor housed in the 
base behind louvred doors, of which there is one on 
each side, giving full access to it. Transmission from 
the motor to the gearbox is by belt, the motor being 
carried on a hinged platform to facilitate belt changing 
and tensioning. The 12 speed changes are divided into 
two ranges of six speeds each by belt-changing, the 
different speeds in each range being selected by varia- 
tions in the position of the three ball-ended levers seen 
near the table hand traverse and the top of the column, 
the appropriate positions of the levers being indicated 
on a table near the two shorter levers. The low speeds 
are 45 r.p.m., 80 r.p.m., 135 r.p.m., 200 r.p.m., 350 r.p.m. 
and 600 r.p.m., and the high speeds 90 r.p.m., 145 r.p.m., 
250 r.p.m., 375 r.p.m., 640 r.p.m. and 1,075 r.p.m. The 
machine is thus very flexible and suitable for use on a 
wide variety of metals. 

The spindle is mounted in Timken tapered-roller 
bearings, the assembly being capable of withstanding 
heavy loads. The spindle is bored to No. 3 Morse 
taper and has a clutch drive taking an arbor | in. in 
diameter. The arbor is supported by a bracket carried 
on a cylindrical overarm. The overarm is adjustable 
axially relatively to the column and the bracket rela- 
tively to the overarm. The automatic longitudinal 
traverse of the table is effected through a gearbox which 
is chain-driven from the spindle gearbox. The feeds are 
selected by dropping-worm mechanism, actuated by the 
short ball-ended lever seen on the right. This lever 
works in an H-shaped gate to give one of four speeds, 
namely, 0-005 in., 0-012 in., 0-018 in. and 0-025 in. | 
per spindle revolution. The table can be traversed 
longitudinally by hand when required. The cross | 
traverse and vertical motions of the table are hand- 
operated only. Micrometer devices are fitted to all 
three table movements and dog stops to the automatic 
feed. It will be noted that the table knee is of ample | 
depth and that adequate bearing surfaces are provided. 

The automatic table movement is derived from the 
feed gearbox on the right of the column, the flexibly- 
mounted driving shaft being seen behind the long 
spindle-speed control lever. The flexible pipe seen | 
below the feed handwheel is a drain for the cutting lubri- 
cant from the table. It runs into a tank at the rear of 
the machine from which an electrically-operated cut- 
ting-lubricant pump draws. Bearing and slide lubrica- 
tion is effected by hand through a number of lubrication 
points, with the exception of the Timken tapered-roller 
bearings which are periodically filled with grease. The 
machine itself and the pump are electrically-controlled 
by separate push-buttons. The electrical equipment is 





designed for a three-phase 400/440 volt 50-cycle supply. 
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A number of accessories are available, including divid- 
ing heads with a swing of 7 in., and a vertical attach- 
ment with a rotary table 8 in. in diameter. The floor 
space occupied by the machine is 3 ft. by 2 ft. 








CANADIAN ENGINEERING 
STANDARDS ASSOCIATION. 


SoME interesting information regarding the work and 
activities of the Canadian Engineering Standards 
Association was contained in the report of the Secretary 
of the Association for the year ended March 31, 1942, 
which report was presented at the annual general 
meeting of the Association, held recently at Ottawa. 
The report showed that the total membership of the 
Association was 824 and that the number of members 
on the Main Committee was 82. Industrial firms 
and other organisations, providing financial support 
and called ‘‘ sustaining members,” numbered 132, but 
as many of these organisations held multiple member- 
ships, the*total number of sustaining members was, in 
effect, 239. A few resignations, due to amalgamations 
or to conditions arising out of the war, had occurred, 
but 17 new sustaining members had been added to the 


list of supporters during the year under review. Twenty | 


new standards, or revised editions of existing standards, 
had been published, three in the civil-engineering and 
construction section, two in the mechanical-engineer- 
ing section, and 15 in the electrical-engineering section. 
Some 40 projected specifications were in various stages 
of development at the close of the year and work on 
some of these had been completed. A total of 40 
sectional-group, executive, and other committee 
meetings had been held during the 12 months covered 
by the report. In addition, special war committees, 
concerned with electric wires and cables, steel, and 
air-raid precautions, had met and carried out a great 
deal of work. 

Increased activity had been shown in the distribution 








of United Kingdom and foreign standard specifications, 
for which special arrangements had been made with 


the British Standards Institution and standardising 
bodies in the United States. The financial support 
given to the Association's work by the National 


Research Council of Canada had been continued and a 
grant of 5,000 dols. had been received for the year. In 
addition, the Council provided office accommodation 
in the National Research Building, Sussex-street, 
Ottawa, lighting and heating services, and mimeograph- 
ing facilities. It is gratifying to record that industrial 
support, through the sustaining members, had been 
increased and that a total sum of 11,950 dols. was 
subscribed during the year under review. 

A further matter of interest was that a new sectional 
committee to deal with problems of welding, had 
recently been established by the Association. Great 
developments had taken place in welding practice in 
connection with war production and the increase in 
the applications of the art had latterly been remarkable 
Mr. Fred Newell, chief engineer of the Dominion Bridge 
Company, Limited, was the chairman of the new 
sectional committee which had recently completed the 
organisation of a working group known as the Com- 
mittee on Welding of Mechanical Details and Machine 
Parts. The members of this new committee included 
engineers who were prominent in the welding field in 
Canada and the chairman was Mr. H. Thomasson, a 
member of the engineering staff of the Canadian West- 
inghouse Company, Limited, and a recognised authority 
on welding technique. Among the business conducted 
at the annual general meeting was that of the election 
of the officers of the Association for the subsequent 
year, namely, that commencing on April 1, 1943. Mr. 
J. G. Morrow was re-elected chairman, and Mr. J. 8. 
Cameron and Mr. W. E. Ross, vice-chairmen. 
three of these gentlemen are representatives of the 
Canadian Manufacturers’ Association. Mr. F. A. 
Loosley, a representative of Dominion Foundries and 
Steel, Limited, was re-elected honorary secretary. 
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Fig. 1. 





ATomic-HyDROGEN AR‘ 








WELDING. 
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Fie. 3. 


THE REPAIR OF DRILLS BY 
WELDING. 


THE present shortage of twist drills has resulted in 
the development by the London Midland and Scottish 
Railway of a method of repairing broken drills of this 
type by welding. This method is illustrated in Figs. 
| to 3, on this page, and is stated to have proved very 


MeTHOD OF ALIGNING LARGE DRILLS FOR WELDING. 


| The right-hand block can be swivelled in the horizontal 
plane to ensure accurate alignment in that plane, the 
| alignment in the vertical plane being effected auto- 
| matically. 
It should be noted in Fig. 3 that the broken ends of 
the drill are ground off to form between them a circum- 
| ferential V-groove for the weld metal ; this will also be 
|apparent in Fig. 2. In this figure the drill on the 


Fic. 2. 


BROKEN AND WELDED DRILLs. 


| pany, Limited, Manchester, manufacture the equip- 
ment, is employed. An account of an automatic form 
of atomic-hydrogen welding was given in ENGINEERING, 
vol. 136, page 485 (1933), to which reference can be 
made for an explanation of the principles of the method. 
After the welding has been completed, the drills are 
annealed at a temperature of 650 deg.C. This tempera- 
ture, while sufficient to relieve any contraction stress 
in the weld, is not sufficiently high to soften a drill of 
high-speed steel, so that no further heat-treatment is 
necessary. Although only drills are referred to above, 
we understand that the L.M.S. endeavour to save 
small tools of other types and high-speed tool steel 
generally by similar or analogous methods. 








ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac, 1943.— 
The subtitle of this valuable publication, ‘“ Photo- 
grapher’s Daily Companion,” seems rather more appro- 
priate to the nature of its contents than that by which 
it is generally known. It is essentially a book which 
the photographer, whether amateur or professional, 
should have handy for frequent, if not daily, reference. 
Regular features of the Almanac to which this applies 
particularly are the formule and instructions for various 
photographic processes, including cinematography, 
colour photography and the copying of documents ; 
|and the exposure and other tables, notes on optical 
| calculations and chemicals, and other miscellaneous 
information. The sections in which new methods, 
| processes, materials and apparatus are illustrated and 
| described will prove of particular interest to those who 
| find it difficult to keep abreast of modern developments ; 
| and there must be many such in present circumstances. 





satisfactory. The actual operation is carried out by | extreme left has been broken in the shank and is seen | Of the six original articles in this year’s Almanac, the 


hand and involves the precise alignment of the broken 
parts. This is effected, in the case of the smaller drills, 
by mounting each of the broken parts in a separate 
headstock, as shown in Fig. 1. The left-hand head- 


with the two fractured surfaces butting against one 
another, but not in the matching position. The next 
| drill to the right of this has had the fractured surfaces 
| ground away to form a pair of opposed cones which 


| first, by the Editors, is entitled ““ The Shape of Photo- 
| graphy to Come,” and is intended to give an idea of the 
general direction of progress. Another deals with 
|recent attempts to obtain motion pictures in stereo- 


stock is fixed to a bed, while the right-hand one ean be| provide the necessary groove for the weld metal. | scopic relief,and a third discusses the uses of photo- 


moved along the bed and locked in position to suit the 
length of the drill being repaired. The headstocks each 
arry a self-centring chuck of the collet type, which 


| Farther to the right again is a welded drill, while on the 
| extreme right is a fiaished repaired drill with the welded 
portion ground to the correct size. It will be obvious 


| graphy for educational pu The others refer to 
the photography of bees, which, from the illustrations 
| accompanying the article, appear to be quite good 


. = yoo up, ensure the two portions of the that these four examples are all of drills which have | sitters; the uses of photography in archeology ; and the 
the en drill being held in accurate alignment. Though | broken in the shank, but the welding of those broken | properties and behaviour of developers. From the 

e range of chucks available covers a number of differ- | across the fluted portion is effected without difficulty. | foregoing it will be seen that the technical and scientific 
ent diameters of drill, there are sometimes occasions in | The drill being operated on in Fig. 1 has been broken | side of photography is well covered. The artistic side, 
| however, is not neglected, as the pictorial supplement, 

which consists of 32 photogravure reproductions of the 
| work of well-known photographers, helps to strengthen 


which an extra-large size has to be dealt with. The 
broken halves of such a drill are then mounted in 
Y-blocks with hold-down clamps as shown in Fig. 3. 





| across the flutes. 
For welding, the atomic-hydrogen are process, for 
which Messrs. Metropolitan-Vickers Electrical Com- 
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the general conviction that keen artistic perception 
must be combined with high technical skill in order to 
produce a photographic picture of intrinsic merit. The 
Almanac is edited by Mr. Arthur J. Dalladay, and is 
published by Messrs. Henry Greenwood and Company, 
Limited, 24, Wellington-street, London, W.C.2, price 
3s. 6d. net in paper covers, or 5s. net bound in cloth. 
Overhead Lines Loading Tables.—This series of useful 
tables, which has been prepared by the Copper Develop- 
ment Association, will be of value to all engineers con- 





cerned with the design of electrical overhead trans- 
mission lines. In preparing sag and tension charts, it 
is necessary to know the mechanical and physical | 
characteristics of the conductor, the detailed informa- 
tion required including the weight per foot, the overall | 
diameter, the ultimate tensile strength, and the | 
coefficient of expansion and modulus of elasticity. | 

These fundamental data have to be related to the | 
range of air temperature of the locality in which any 

particular line is to be erected and also to the possible | 

ice loading and wind pressure to which the conductor | 
may be subjected. The tables, which are in the main | 
based on British Standard conductor sizes, cover hand- 
drawn copper, cadmium copper and steel-cored copper | 
lines. They give, in each case, sizes, breaking loads, | 
weights and loading due to weight and wind pressure, | 
both with and without ice loading. Figures are given | 
for ice thicknesses of 4 in., } in., } in. and } in., and for 
wind pressures ranging from 8 Ib. per square foot to 
25 lb. per square foot. The official regulations of 
various countries prescribe the taking of different | 
proportions of the projected area of the conductor in | 
calculating wind pressure. Thus in Great Britain the 
projected area has to be used, while in South Africa | 
0-6 of the projected area is specified. The tables are | 
intended to cover only conditions ruling in the British 
Empire and consequently the wind-pressure loading 
figures are not given throughout their full range for 
all unit wind pressures. Thus, for 25 lb. per square | 
inch figures only for 0-6 of the projected area are 
included in the table. These are directly applicable to | 
South African conditions. In Great Britain, the most | 
severe wind pressure specified in the regulations is | 
16 lb. per square inch, acting on the projected area. | 
Limitation of the size of the tables in this way, does | 
not impair their usefulness, as the computation of 
load for any wind pressure and percentage of area 
which is not given is a matter of very simple calcula- 
tion. A table giving the loading conditions in refer- 
ence to wind, ice and temperature in most of the 
countries in the British Empire is included in the 
publication. This is likely to be of important service | 
to the many engineers in this country who are con- | 
cerned with electrical developments in the Dominions 
and Colonies. Copies of the tables may be obtained 
from the Copper Development Association, the tem 
porary address of which is 9, Bilton-road, Rugby, 
Warwickshire. 








INSTITUTION ELECTIONS. 

INSTITUTION OF MECHANICAL ENGINEERS. 

Member.—William Herbert Bateman, Bath ; Richard 
Stansfield, Sunbury-on-Thames. 

Associate Member to Member.—Joseph Lionel Daniels, 
B.Sc. (B’*ham), Stroud; Cyril John Hayward Day, 
Nottingham ; Arthur Norman Jackson, B.Sc. (Eng.) | 
(Lond.), London; Ivor Robert James, Birmingham ; | 
Ernest Edward Keen, London; Brigadier Clifton 
George Lovegrove, London ; José Rafael Julian Mayo y 
Guara, Cuba; Maurice Sydney Nevard, London ; | 
Reginald Ratcliffe, M.Eng. (L’pool), Nottingham ; 
Charles Harry Russell, Long Ditton ; Thomas Webster, 
Bourne End. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

Associate Member to Member.—Reginald Charles 
Andersen, Stoke-on-Trent; Alfred Ernest Baker, 
Paignton ; William Alfred Barnett, Wellington, Salop ; 
John Leo Bishop, Chandlersford, Hants; Francis 
William Brecknell, Birkenhead ; John William Gibson, 
London, W.C.2; James Goulden, Runcorn; Captain 
Alexander Graham, M.Sc., Dudley ; Hubert Leslie Heap, 
B.Se. (Eng.), Chislehurst, Kent ; Clifford Heyes, B.Sc. 
(Eng.), West Drayton, Middx.; Henry John Josephs, 
London, N.W.9; William Kitson, Edgware, Middx. ; 
Henry Ernest Knight, Home Forces ; Henry Lamerton, 
B.Sc. (Eng.), Stourbridge ; John Lightbown, Nuneaton; 
Henry Oswald, London, 8.W.19; Reginald William 
Palmer, Harrogate; William Alexander H. Parker, 
Churchdown, Gloucester ; John Silvey Preston, M.A., 
Teddington ; Maurice Worth Singer, M.Sc. Tech., 
Birmingham ; George Arthur V. Swettenham, Croydon; 
Reginald Gordon Torry, B.Sc., Manchester; Alfred 
Charles Warren, B.Sc., Bristol. 


| Iron and Steel Industrial Research Council. 








FRENCH LINE INCORPORATED—An American company, 


to be known as French Line Incorporated, is being 


organised to operate French passenger and cargo ships 
between the United States and North Africa. 








| tions for Iron and Steel. 


| Ministry 


| which is designated B.S. No. 1111-1943. This contains 


| followed if a first test fails, and other essential require- 


postage included.) 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Copper Rings and Strips.—An additional specifica- 
tion in the series of the Services Non-Ferrous Metal 
Schedule has been issued under the designation B.S./ 
8.T.A. 13. It covers the quality of the material to be 
used for the copper rings and strip for the driving 
bands of all projectiles and shot, including proof shot. 
The chemical composition of the material, details 
regarding the manufacture of the rings, and the 
mechanical properties of the metal, are specified. The 
mechanical tests required include hardness, bending, and 
tensile tests. [Price 6d. Twelve copies or more, 3d. 
each. } 

Summary of British and American Specifications for 
Iron and Steel_—The British Standards Institution 
has recently issued an interesting publication entitled 
Summary of British and American Standard Specifica- 
The number of ‘specifications 
for steel products is now very considerable, particularl 
when account is taken of the specifications in the British 
Standard Aircraft Series and those in the Directo- 
rate of Technical Development (D.T.D.) Series of the 
of Aircraft Production. A user who 
desires to know whether a specification exists for a 
particular steel would have to consult, at present, a 
large number of publications. For some time it it 
has been felt that a tabulated summary, in which data 
regarding the various specifications were given in a 
single publication, was required. This need has been 
met by the issue of the above-mentioned publication, 


details of the chemical composition and the mechanical 
| properties of all irons and steels covered by British 
Standard and D.T.D. Specifications, and data regarding 
the range of steels dealt with by the American S.A.E. 
(Society of Automotive Engineers) series, the A.M.S. 
(Aeronautical Material Specifications) Series and the 
N.E. (National Emergency Steels) Series, are also 
included. Moreover, a selection of steel specifications 
from the American Society for Testing Materials and 


the Federal Series, made in accordance with the latest | 


recommendations of the War Production Board, is 
given. It is stated in the foreword to the publication, 
however, that the Summary is intended for reference 
purposes only. It does not cover such points as the 
number of tests to be taken, the procedure to be 


ments laid down in a specification. It is emphasised 
that the appropriate specification should always be 
consulted when ordering material. [Price 12s. 6d., 





BOOKS RECEIVED. 


British Tron 
and Steel Federation. Statistical Methods in Industry. 
A course of six lectures given in Sheffield by L. H. C. 
TipPett, with an introductory lecture by Proressor 
E. 8. Pearson. London: Offices of the Council, Steel 
House, Tothill-street, Westminster, S.W.1. [Price 
2s. 6d.) 

Mechanical World Year Book, 
Manchester, 20: Emmott 
[Price 2s. 6d. net.) 

Massachusetis Institute of Technology. Department of 
Civil and Sanitary Engineering. Research on Con- 
solidation of Clays. By PrRoressor D. W. TAYLor. 
Cambridge, Mass., U.S.A.; Massachusetts Institute of 
Technology. 

Modern Industrial Lighting. By G. BERNARD HUGHES. 

London: Hutchinson’s Scientific and Technical Pub- 
lications, 34, Paternoster-row, E.C.4. [Price 15s. net.] 

‘nited States National Bureau of Standards. Building 

Materials and Structures. Report BMS87. A Method 
of Developing Specifications for Building Construction. 

Report of Subcommittee on Specifications, of the Central 

Housing Committee on Research, Design and Con- 


1943. 78, Palatine-road, 
and Company, Limited. 


~ 


struction. Washington: Superintendent of Docu- 
ments. [Price 10 cents.] 
Forest Research Institute, Dehra Dun, India. Indian 


Forest (Utilisation) Leaflet No. 
wood Containers. 


26. Rectangular Ply- 
Dehra Dun, India: The Uitilisation 


Officer, Forest Research Institute. [Price 4 annas 
or 6d.) 
United States Bureau of Mines. Technical Paper No. 640. 


PERSONAL. 


Mr. E. BurGEss, Mr. W. F. A. RIDLER, MR. C. 
Nicuors, Mr. P. Burton, Mr. E. A. P. SMITH, and 
Mr. W. W. Lawson have been appointed local direct r. 
of Messrs. Marshall, Sons and Company (Successor~ 
Limited, Gainsborough. 

Mr. R. W. Brrcw, A.M.I.Mech.E., of the British E).. 
tric Traction Company, Limited, has joined the boar) 
of B.E.T. Omnibus Services, Limited, and the Eng 
eering Committee of B.E.T. Federation, Limited. 

The Minister of Works has appointed COLONEL 1); 
A. MaLcotm TrustraM Eve, M.C., T.D., E.C., to 
chairman of the Apprenticeship and Training Council [.,; 
the Building Industry. Sir Malcolm’s position as cha 
man of the War Damage Commission is not affected 
his new appointment. 

Mr. N. E. LANGDALE, A.M.I.Mech.E., has tx 
appointed superintendent of the new engineering work- 
shops at Oxford Municipal College. 

Mr. F. B. Duncan, joint general manager of T! 
Gramophone Company, Limited, has been elected chai: 
man of the Radio Manufacturers’ Association for the 
present year. 

Mr. A. R. Cracusr, B.Eng., A.M.I.Mech.E., has bee: 
awarded the degree of Master of Engineering by | 
University of Liverpool. 

Mr. W. H. BROCKELBANK, who has been chief execut iv: 
official of the Iron Trades Employers’ Insurance Assoc \i- 
tion, Limited, Iron Trades House, 21-24, Grosvenor-place., 
London, 8.W.1, since May, 1939, with the title of secre- 


tary, has now been appointed general manager and 
secretary. 
Dr. E. W. Smrrn, C.B.E., F.1L.C., M.1.Chem.E., has 


been elected President of the Institute of Fuel for th. 
session 1943-44. He will take office in October next 
Dr. Smith was appointed Director-General of Gas Supply 
in 1941 and continued in this capacity when the Govern- 
ment interests in the gas industry were transferred to thx 
new Ministry of Fuel and Power. Having completed thx 
work he had undertaken for the Government, he resigned 
his position a few weeks ago. 

The control of mica will be exercised, in future, 
special section of the Non-Ferrous Metals Control, under 
Mr. G. F. A. BuRGEss, as Controller. All communications 
should be addressed to the Mica Control, South Wing 
Somerset House, London, W.C.2. 

Dr. R. T. CoLGaTe has succeeded Dr. A. J. V. UNDER 
woop as chairman of the London section of the Society 
of Chemical Industry. 

J. H. W. Freeman, B.Sc., A.M.Inst.C.E., has relin 
quished the position of honorary secretary of the York 
shire Association of the Institution of Civil Engineer- 
after occupying it for six years, on taking up an appoint 
ment in the eastern counties. Mr. H. A. Jupp, B.5« 
A.M. Inst.C.E., 12, Church-gardens, Moortown, Leeds 
has been appointed to succeed Mr. Freeman and is also 
to continue in office as honorary treasurer. Mr. J. f 
TURNER has been appointed honorary assistant secretary. 

The Minister of Works has appointed Mr. C. T 
Every, F.S.1., of Messrs. Horace W. Langdon ani 
Every, to be Director in charge of the compilation and 
co-ordination of the Post-War Building Programmi 
envisaged in the recent White Paper on Training for th« 
Building Industry (Cmd. 6428). 


by a 





Amr TRANSPORT OF GOODS IN THE UNITED STATES. 
Statistics issued recently indicate that, during 1942. 
the goods conveyed by aircraft of the United States air 
lines to various parts of that country showed an increas 
of 110 per cent. over the total for 1941. The actual 
tonnage was 18,000 in 1942 and 8,600 in 1941. 


BUCKETS FOR CORROSIVE CHEMICALS.—The difficulty 
of obtaining rubber or ebonite buckets for the handling 
of acids and other corrosive liquids is one of the many 
problems confronting the chemical, tanning and electro- 
plating industries. We are informed, however, that the 
Lorival acid bucket, a synthetic-plastic bucket made 
from cast phenolic resin, provides a suitable alternative. 
It is stated that experience over many years has shown 
that this material is suitable for equipment for the 
conveyance of most of the chemicals used in industrial 
processes, with the exception of caustic solutions and 
nitric acid. The Lorival acid bucket is now being used 
in a variety of industries, including tanning, dyeing and 
bleaching, paper manufacture, and the chemical treat- 
ment of metals. It is claimed that the bucket can be 
used in some cases in which a rubber vessel would be 





Coke-Oven Accidents in the United States During the 


Calendar Year 1940. By W. W. ApDaAMms and V. E. | 
WRENN. Washington: Superintendent of Docu-| 
ments. [Price 5 cents.) 

United States Geological Survey. Bulletin No. 916-E. 


Transit Traverse in Missouri. Part 5. Southwestern | 
Missouri, 1900-1937. By J.G.StTraack. Washington: | 
Superintendent of Documents. [Price 25 cents.] 





| their processes. 





unsuitable, and that works concerned with handling 
organic solvents, such as “90s” benzol and carbon 
tetrachloride, will find the bucket of service to them in 
It is supplied in the two-gallon size 
with a convenient carrying handle, by United Ebonite 
and Lorival, Limited, Little Lever, Bolton, who also 
supply full technical data. Lorival is also available, 
from stock, in sheet and rod form. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—-Of vital importance to South 
Wales as a coal exporting district are the provisions of 
the Railway Freight Rebates Scheme which has been 
passing through Parliament recently. Under the De- 
rating Act of 1929, the railways were placed under an 
obligation to contribute the amount of local rates by 
which they were relieved to a fund for the assistance 
of the coal export trade and certain other traffics. At 
the Bristol Channel ports the rebates in the years 1931- 
1938 ranged from 390,0001. to 750,0001. per annum, and 
helped the district very considerably to meet 
competition. Under the new Bill, the coal rebates will 
be suspended although the industry will be compensated 
for the loss of revenue on the export trade, but the form 
in which it will be given has not yet been decided. The 
valance of the old fund is to be applied to the reduction 
of the cost of subsidies which the Government has been 
granting to coastwise freights to equalise as far as possible 
the cost of coal to consumers. It was generally felt 
in the district that the future interests of the industry 
would have been better served if the surpluses on the 
rebate fund accruing through war conditions had been | 
set aside and held available for the export trade if and 
required after the war. With production still | 
showing no material expansion, supplies of all descrip- | 
tions of coal were difficult to secure on the steam-coal | 
market for early delivery. Producers, as a rule, hold | 
very well filled order books for some time to come, and | 
consequently the market displayed a very firm tone. The 


they 





when 


best large descriptions received steady attention and | 
were only sparingly available and firm. The sized | 
classes were well sold forward, while the niuninens | 


smalls continued to attract keen interest but were ex: | 
tremely scarce and strong. Best dry steam smalls were | 
active, but inferiors were plentiful and dull. 





THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


NOTES FROM CLEVELAND AND | 


General Situation.—As would be expected, practically | 
the whole of the North-East Coast iron and steel produc- 
tion is directed to the needs of the war industries, and 
the use of a certain amount of imported material is still 
required to deal satisfactorily with the delivery claims of 
priority buyers. Local and other native raw materials 
are plentiful and an early increase in the imports of high- 
grade foreign ores is expected. The shortage of ores from 
overseas necessitates the use of ironstone from local and 
other home mines to an extent that was thought to be | 
beyond their productive capacity. 


Cleveland Iron Trade.—The supply of foundry iron is 
fully equal to the increasing requirements. Only 
moderate parcels of Cleveland brands are obtainable and 
the prospects of a material increase in the light irregular | 
make are remote, but North-East Coast founders are | 
receiving adequate supplies of suitable iron from other 
producing centres. 


Basic Iron.—Basic-iron producers continue to retain 
the whole of their output for the requirements of their | 
own consuming departments. Occasional small quanti- 
ties are added to the tonnage stored for emergencies but 
the position does not justify the release of parcels for the 
market. 


Hematite.—An improvement in the conditions in the | 
branch of trade dealing with hematite and all grades of 
low-phosphorus iron is anticipated. The fulfilment of 
the promise of substantial imports of high-grade overseas 
ores would doubtless be followed by a. considerable 
increase in the limited make of these materials. In the 
meantime rigid rationing of authorised users must be 
continued. 


Manufactured Iron and Steél.—Deliveries of semi- 
finished iron are satisfactory, but makers of steel semies 
are unable to provide for all requirements, so that with- 
drawals from stock are necessary to keep the re-rolling 
mills in full operation. Manufactured-iron firms have 
numerous orders to execute—particularly for heavy 
descriptions of material—and outputs are heavy and 
increasing. The delivering demand for all classes of 
steel is exceptionally heavy. Full activity of the plant 
is maintained and contracts have been made on a scale 
sufficient to absorb almost the whole of the make to the 
end of June. The demand is heaviest for special and 
alloy qualities, armour plates and all requisites for ship- 
building, tank construction and boilermaking, but maxi- 
mum supplies of sheets, light and medium sections, pit 
props, colliery roofings and railway material are also 
needed. 


Scrap.— Deliveries of iron and steel scrap are on a good 
and increasing scale. ' 





difficulties and responsibilities 


|of export trade when 


| kinds of wire, and steel strip. 


NOTES FROM THE NORTH. 
GLasGow, Wednesday. 

Scottish Steel Trade.—Scrap collections have increased 
considerably in recent weeks. It is hardly to be expected 
that the quality of the scrap should be up to the pre-war 
standard, but that there should be an increase in the 
present circumstances is satisfactory. Messrs. William 
Dixon's works in Glasgow have decided to close down 
their pig-iron section. This firm commenced business as 
coalmasters. In 1766, the first pit was sunk and 29 years 
later pig-iron production became an important section 
of the firm. Blackband ironstone was first discovered 
at their Calder Lronworks in Coatbridge over a century 
ago. In pig-iron production, Scotland came to the fore 
owing to the use of this ironstone, which combines iron 
ore and coal. The firm will continue to make coke, 


| but there is a surplus of hard coke in Scotland and an 


outlet for the production will have to be found. Prices 
are unaltered, and are as follows :—-Boiler plates, 
171. 128. 6d. per ton; ship plates, r6l. 3s. per ton; 
sections, 151. 8s. per ton; medium plates, $ in. and 
thicker, rolled in sheet mills, 211. 15s. per ton; black- 
steel sheets, No. 24 gauge, 22/. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—Production in this branch of 
trade is proceeding briskly and supplies of raw materials 
are adequate. Current prices are as follows :—Crown 
bars, 151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—-Hematite, basic iron and 
foundry iron are being steadily produced and raw 
materials are in good supply. The present quotations 
are as follows :—Hematite, 61. 18s. 6d. per ton; basic 
iron, 61. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton; and No. 3, 
61. 3s. per ton, both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Although closely engaged with the 
of current production, 
steelmakers and engineers are exploring the possibilities 
hostilities cease. The view is 
widely held that Sheffield and other industrial centres 
will not achieve the same volume of such trade as was 
enjoyed before the war, but that the problem will be 
overcome by inventiveness and enterprise, coupled with 
the maintenance of a reputation for quality. The raw 
material position is considered to be satisfactory. Through 
Control arrangements, adequate supplies of hematites, 
low- and medium-phosphorus irons are reaching depart- 
ments dealing with priority orders, though the greatest 
economy is required in their use. Deliveries of iron and 
steel scrap are regularly maintained, and brisk business 
is being done in heavy melting scrap and foundry sizes. 
Another addition is likely to be made to steel-producing 
costs, as shift workers in the steel trades have applied 
for a substantial advance following the recent engineering 
award. Steelmaking activity in every section con- 
tinues on a high level, though in some instances outputs 
are reported to have fallen, owing to wartime difficulties. 
The pressure on engineering departments is unabated, 
although periodic changes of programme occasionally 


| introduce a suggestion of slackness which is more appa- 


There is a very heavy demand for all 
A minor reflection of the 
heavy consumption of the latter for aircraft construction 
and other war purposes is the current shortage of razor 
blades. 

South Yorkshire Coal Trade.—Scarcely a week passes 
without some interruption in production which can ill 
be afforded, having regard to the sustained demand for 
all classes of fuel for manufacturing purposes, and South 
Yorkshire would seem to have no hope of attaining the 
target level so long as this continues. Best hards are 
still in strong demand, but nuts and smalls are rather 
more plentiful. The ban on the use of fuel for central- 
heating plants in shops, offices, flats, and other non- 
industrial establishments, which operates between 
April 17 and October 31, will, of course, reduce the 
demand for fuels of the descriptions used for this purpose. 
House coal moves steadily. On the whole, depots are 
well supplied, the principal difficulty being one of retail 
distribution, having regard to the further call-up of 
depot staffs and drivers. 


rent than real. 





Danish OvTPUT OF LIGNITE AND PEatT.—Home- 
produced brown coal and peat supplied 50 per cent. of 
the fuel consumed in Denmark during 1942. The maxi- 


mum monthly production of lignite was 200,000 metric 
tons, while the output of peat for the year 1942 was | 
4,700,000 metric tons. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Students’ Section: Wednesday, April 28, 6.30 p.m., 
The James Watt Memorial Institute, Great Charles- 
street, Birmingham. Brains Trust Meeting. Institution : 
Thursday, April 29, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.0.2. Ordinary Meeting. The Thirty- 
Fourth Kelvin Lecture on “‘ Mechanical Integration in 
the Solution of Electrical Problems,”’ by Professor D. R. 
Hartree. North Midland Students’ Section: Saturday, 
May 1, 2.30 p.m., The Griffin Hotel, Boar-lane, Leeds. 
Joint Meeting with the Sheffield Students’ Section. “A 
Gas-Filled Cable System,” by Mr. B. Calvert. South 
Midland Centre: Monday, May 3, 6 p.m., The James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. Informal Discussion on ‘‘ The Post-War Future 
of the Electricity Supply and the Electrical Industries,” 
to be opened by Mr. H. Hooper. North-Western Centre : 
Tuesday, May 4, 6 p.m., The Engineers’ Club, Albert- 
square, Manchester. Annual General Meeting. ‘“‘ ’Busbar 
Protection: A Critical Review of Methods and Practice,”’ 
by Messrs. M. Kaufmann and W. Szwander. Wireless 
Section: Wednesday, May 5, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “ The Frequency Syn- 
thesiser,”” by Mr. H. J. Finden. Installations Section: 
Thursday, May 6, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘“‘ The Protection of Structures 
Against Lightning,’’ by Mr. J. F. Shipley. 


Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, April 28, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. “‘ Naval 
Architectural Education,” by Mr. 8. Mathwin Davis. 


OF MECHANICAL ENGINEERS.—North- 
Western Branch: Thursday, April 29, 6.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘“‘ Mechani- 
cal Engineers and the Royal Electrical and Mechanical 
Engineers,”” by Colonel R. B. Maxwell. Institution : 
Friday, April 30, 5.30 p.m., Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. General Meeting. “ The 
Hydraulic Operation of Lathes for the Production of 
Shells,”” by Mr. W. Littlejohn Philip. North-Western 
Branch: Saturday, May 1, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. Joint Meeting with 
the Manufacture Group. Discussion on “ Marking 
Methods and War Production,” to be opened by Mr. 
Arnold Throp. Yorkshire Graduates’ Section: Saturday, 
May 1, 2.30 p.m., The Hotel Metropole, Leeds. Annual 
General Meeting. Lecture on “ Lubrication Problems,”’ 
by Dr. J. Dick. London Graduates’ Section: Saturday, 
May 1, 3.30 p.m., Storey’s-gate, St. James’s Park, West- 
minster, S.W.1. Annual General Meeting. ‘‘ The Funda- 
mentals of Airframe Design,” by Mr. R. W. Brown. 
North-Western Graduates’ Section: Saturday, May 8, 
2.30 p.m., The Engineers’ Club, Albert-square, Man- 
chester. Annual General Meeting. “Foundry and 
Pattern Shop Organisation,”’ by Mr. N. Gott. 


INSTITUTION 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
April 30, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. ‘‘ Lubrication, with Special Reference to 
the Conditioning of Surfaces,”’ by Mr. H. Higinbotham. 

INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section : Friday, April 30, 6.15 p.m., The County 
Hotel, Newcastle-upon-Tyne. Lecture on ‘“‘ Surface 
Finish, with Reference to Practical Problems,”’ by Dr. 
G. Schlesinger. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
May 4, 6.15 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. General Meeting. ‘‘ Post-War 
Motor-Cycle Development,”’ by Mr. Edward Turner. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 4, 6.30 p.m., Sheffield Metallurgical Club, 198, West- 
street, Sheffield. “ Organisation for Research and 
Development,” by Dr. T. Swinden. 


JUNIOR INSTITUTION OF ENGINEERS.—Midland Sec- 
tion: Wednesday, May 5, 6 p.m., The James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“The Compilation of Technical Papers and Lectures,”’ 
by Dr. W. Wilson. 

LIVERPOOL ENGINEERING SOCIETY.—Wednesday, May 
5, 6 p.m., The Municipal Annex, Dale-street, Liverpool. 
Joint Meeting with the Mersey and North Wales (Liver- 
pool) Centre of THE INSTITUTION OF ELECTRICAL EN- 
GINEERS. “ X-Ray Inspection in Engineering,”’ by Dr. 
H. Harris. 





THE LATE Mr. N. RoBINsSON.—We regret to unnounce 
the sudden death of Mr. Norman Robinson, which 
occurred on Wednesday, April 7, while on a business 
tour in South Wales. Mr. Robinson was managing 
director of Macrome, Limited. 
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of the Editorial Department is Hayes 1730, and 
that of the Publishing Department, Hayes 1723. 
The Bedford Street Offices are open on Fridays 
only, between 10 a.m. and 5 p.m., for the 
distribution of the current issue and for retail 
sales. 


SUBSCRIPTIONS, HOME AND FOREIGN. 











“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
or Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can besupplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
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be guaranteed. 
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addition to the first cost. The operating engineer 
often lacks that detailed knowledge of all the 
governing conditions which alone can determine 
the truly optimum efficiency of his plant; few 
boiler-house superintendents, for example, can say, 
within 20 per cent. of the real figure, the cost of 
shutting down a large boiler for examination, taking 
all the factors into consideration, and the improve- 
ments in power-station operation that have taken 
place even in the past decade, with existing plant, 
are evidence enough that the technique of ten 
years ago was appreciably inferior to that of the 
present day. Commercial success depends greatly 
on intelligent anticipation, as it has always done, 
but some of the most able practitioners would 
often be hard put to it to give a logical explanation 
of the processes by which they determine their 
courses of action or the grounds on which they 
decide what information may be relied upon and 
what it would be wiser to ignore. In general, 
however, it may be said that the small-scale operator 
is more ready than the big commercial or industrial 
organisation to stand or fall by his personal judg- 
ment, even though he recognises the deficiencies 
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INSURANCE AND DESIGN. 


Ir is a cherished faith of most men that their 
judgments, when not dictated by sheer force of 
inexorable circumstances, are the result of logical 
deduction from thé available evidence and a proper 
appraisal of all the factors involved ; and engineers 
are no less liable to this pleasant delusion—as so 
often it is—than are other men who may find them- 
selves called upon to make decisions and take 
executive control. The designer prides himself 
upon his knowledge of physical laws and properties 
and upon the skill with which his design is pro- 
portioned to take advantage of them where possible 
and to evade their cramping restrictions when these 
are opposed to his desires. The operating engineer 
strives to obtain the maximum efficiency from the 
plant under his control; the works manager, to 
steer his labour force rather than to drive it; the 
commercial man, so to organise his financial arrange- 
ments that, as the French saying has it, the larks 
will fall ready-roasted into his mouth, or at least 
will appear to others to do so, Everywhere 
there is the natural and even laudable desire to 
exhibit the “‘ art which conceals art ”’, less, perhaps, 
as a general rule, from any motive of applause- 
seeking than from a wish to satisfy that inner 
craving to do things really well, which is one of the 
most powerful incentives known to man; yet, more 
often than not, the whole performance is remote- 
controlled by circumstances that the victim hardly 
recognises as the real arbiters of his decisions. 

The designer uses factors of safety which are 
probably arbitrary in origin and have remained 
unchanged for years after improvements in materials 
would have justified a revision; he calculates his 
proportions with superlative accuracy, thoigh 
he is content to assume that the quality of the 
material will not vary and thus invalidate his figures; 
or, perhaps, he adopts a “standard” design 
because to do so will save time, forgetting that the 
time available to be saved may be only a matter 
of days, while the life of the machine is to be 
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reckoned in years, over which even a trifling operat- 
ing economy will much more than outweigh a small 





in the knowledge upon which it is based; the 
tendency of the large-scale undertaking is either 
to avoid risks or to apply its weight and authority 
to eliminate them, by compulsion if need be. 

If generalisations of this kind admit of cogent 
exceptions, it is true, nevertheless, that technical 
considerations are often made subservient to a 
policy of “‘ Safety First,” and that the result is not 
always helpful to progress. It is so easy, in framing 
regulations designed to promote safety, to over- 
elaborate them in an attempt to provide for all 
known or predictable contingencies; and so 
difficult to secure even a small relaxation of any 
regulation, once it is made. In this respect, the 
history of the effect of insurance upon technical 
design is particularly worth study; the results 
have often been admirable, but almost equally 
often it is possible to show that the risks which have 
been demonstrably avoided represent, after all, a 
very modest recompense for the trouble and expense 
that their avoidance has imposed. Where risk 
to life is concerned, of course, insistence upon 
the letter of a regulation is often justified, as in the 
case of the careful fencing demanded by law of 
British railways; though even a possible risk to 
life can be exaggerated and the precautions against 
it overdone—as, for example, in the prevention of 
unauthorised access to overhead electric power 
lines. In many countries, the ability of the in- 
dividual to read plain type being taken for granted, 
a notice warning of the danger is deemed sufficient ; 
whereas in this country not only must the danger 
be indicated clearly by a notice, but elaborate 
and often expensive precautions must be taken to 
ensure that the fool and the ignoramus cannot 
run into the danger, even deliberately. There is 
another type of risk, however, in which the danger 
is principally to property, and in this case there is 
less justification for the retention of superlative 
standards of safety precautions, since the reason 
for them has become increasingly the purely selfish 
one of ensuring, so far as humanly may be done, 
that the insurance company can continue to collect 
premiums without being exposed to the mischance 
of having to refund them in compensation. 
Some forceful comments on this interpretation of 
insurance and the definite harm that it may do to 
overseas trade were included in the presidential 
address of Mr. C. 8. Garland, A.R.C.S., to the 
Institution of Chemical Engineers, an abridgment 
of which is concluded on page 325 of this issue of 
Enerneerrne. “It is important,” Mr. Garland 
said, “‘that the ‘ playing safe’ by the insurance 
underwriters should not be allowed to handicap 
British export trade by setting unnecessarily high 
standards of strength for British manufactures, 
which would put them out of competition with 
the products of other great manufacturing nations.” 
This point, as he pointed out, is of particular 
interest to the manufacturer of chemical plant, 
so much of which is rendered obsolete by new 
scientific developments long before it could wear 
out in normal usage. As an example, Mr. Garland 
instanced the chemical plant required by oil com- 





panies, for which endeavours had been made to 
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introduce new standard proportions, representing 
““a compromise between the accepted American 
standard and the desire of the British insurance 
companies to have the plants so strong and heavy 
that the risk in insuring them would be reduced to 
zero.”’ Compromise though it was, the proposed 
new standard, if adopted, would have increased the 
British manufacturer’s costs by some 15 per cent. 
and would have put him out of court in many com- 
petitive markets overseas. In the circumstances, 
the Council of the Institution were unable to agree to 
the proposals, the lighter plant made to American 
scantlings having been proved by the experience of 
many years to be sufficiently robust. 

The tendency of insurance companies, observed 
by Mr. Garland, to play not merely for safety but 
for absolute (financial) security is not peculiar to 
those concerns which specialise in chemical plant ; 
it has been observable for many years in shipping, 
though in that case the position differs in certain 
important particulars at the present day. In the 
past, however, what owners have regarded as the 
hampering restrictions of unprogressive classifica- 
tion societies have led to the formation of other 
societies of more adaptable outlook; though, in 
course of time, these too have tended to stiffen 
their requirements by successive stages, rather than 
to relax them. No exception can be taken to such 
procedure if the need for it is clearly manifest, but, 
as the technique of design and manufacture im- 
proves, it would be reasonable to expect correspond- 
ing revisions of the rules to be undertaken rather 
more frequently than is usually done. We have 
referred before to the case of the large boilers of 
modern electric power stations, and the question 
whether it is still really necessary to shut them down 
for inspection so frequently as once a year when they 
are operated by personnel who are at least as highly 
trained as those who carry out the annual inspec- 
tions. In this respect, as in the case of the chemical 
plant discussed by Mr. Garland, American practice 
seems to be in advance of British; yet it does not 
appear that this greater flexibility has exposed to 
undue risk either the plants concerned or the insur- 
ance companies which provided the “ cover.” 

We should be the last to suggest that the cautious 
principles on which the British insurance business 
has been built up should be relaxed to the point of 
recklessness or even to the appearance of a readiness 
to take chances on an insufficient knowledge of the 
circumstances. The stability and probity of British 
insurance companies have been a valuable com- 
mercial asset for very many years and have con- 
tributed largely to the volume of those “ invisible 
exports’ of which so much has been said and 
written. There is, however, a difference between 
“risks * in the insurance sense and “ risk ’’ as it is 
commonly understood outside of those circles, and 
it is not too much to expect that insurance com- 
panies and underwriters, when dealing with the 
products of firms of unquestioned technical and com- 
mercial repute, should be prepared to face equal 
risks with the manufacturers—who, after all, have 
usually much more to lose, if they make serious mis- 
takes, than the mere insured value, plus possible 
third-party claims, of the property concerned. The 
designers and constructors of engineering plants 
have to consider their reputation for sound work, 
on which depends their continuance in business ; it 
does not require a succession of failures to destroy a 
laboriously-acquired goodwill, especially if the cause 
is palpably faulty design or bad workmanship, and 
in the realisation of that fact lies one of the most 
effective safeguards of the underwriter. It may be 
that the ultra-caution stigmatised by Mr. Garland is 
a habit of mind induced in the distant past by 
unhappy experiences in the marine insurance market 
and in the early days of boiler insurance; but 
much of it, as he indicates, appears to be due to the 
desire to bet only on certainties, a continued insist- 
ence on which must be detrimental in the long run. 
Proper superyision during the construction and 
operation of engineering plant should justify a more 
liberal attitude ; and, if it should be felt that the 
operational side represents the greater hazard, the 
remedy is surely to watch more strictly the qualifica- 
tions and competence of those who are placed in 
charge of the plant, rather than to penalise the 
manufacturer of it. 








STATIC ELECTRICAL 
CHARGES. 


Static charges, which at one time formed the 
subject of the first chapter of most elementary 
electrical text-books, are usually considered to be 
of greater academic than practical interest. In 
broad terms this is true, but, nevertheless, static 
phenomena have an important bearing on many 
industrial processes and may be the cause both of 
mechanical difficulty and fire danger. An example 
of the former is furnished by the mutual attraction 
which may occur between sheets of paper in printing 
and other paper-handling industries. This effect 
may interfere with the movement, register and 
stacking of sheets, and unless properly dealt with 
may seriously interfere with the work. Fire dangers 
resulting from sparking due to static charges may 
arise in numerous occupations, particularly those 
involving the use of inflammable gases or vapours. 
The latter are the more common, but an example 
of the possible dangers from this cause arising with 
inflammable gas is furnished by fires which have 
occurred when balloons were being filled with 
hydrogen from storage cylinders. Vapour dangers 
arise in the handling of petroleum products in dry 
cleaning and in the use of anaesthetics. 

The text-books to which reference has been made 
frequently described static electricity as frictional 
electricity, because the classic phenomena were pro- 
duced by rubbing two bodies together, sealing wax 
and a cat’s skin being particularly well-known 
examples. It was supposed that the rubbing gener- 
ated the charge ; but it has long been known that a 
charge could be built up on an insulated body 
merely by repeated contact with a charged body 
without any further rubbing. It has been suggested 
that the rubbing on which the early static pheno- 
mena were based was merely incidental. The 
charges were not generated by the friction, but by 
the contact, and separation of the two bodies resulted 
in a change in the distribution of electrons and pro- 
tons between them. The essential purpose served 
by the rubbing was the bringing of the two bodies 
into intimate contact. An example of this genera- 
tion of static charges by the separation of two 
bodies in contact is furnished by the fact that when 
a piece of material is suddenly broken, a positive 
static charge will be found on one part and a nega- 
tive one on the other. Mr. Francis B. Silsbee, in a 
recent publication of the National Bureau of Stan- 
dards, suggests that the reason for this is that in 
any body “‘ the electrons and protons are so inter- 
mingled that (on breaking) an excess adheres to 
one side or the other of the plane of separation.” 

An industrial example of the building up of a 
charge by the separation of two bodies is furnished 
by the case of a driving belt and pulley. The two are 
in intimate contact and are constantly being sud- 
denly separated ; if the belt is of insulating material 
it may attain a high potential and trouble may 
arise from open sparking which may at least 
inconvenience personnel, or more seriously may 
ignite vapour or inflammable particles in the 
air. Probably the most direct way to deal with 
this trouble is to make the belt of conducting 
material, so that no charge will be built up and 
Mr. Silsbee states that a type of conveyor belt 
made of electrically-conducting rubber has recently 
been put on the market. Belts of normal material 
may be given a surface conductivity by means of 
dressings containing hygroscopic material, such as 
glyceriné, which readily take up water from the 
air. In order that they may continuously discharge 
themselves, the pulleys and shaft bearings should 
be effectively earthed, a common method of dealing 
with the matter being to mount an earthed metal 
comb so that its teeth project inwards and almost 
touch the belt over its full width. Mr. Silsbee 
deprecates the use of a comb in actual contact with a 
belt or idler pulley. Apart from question of wear, 
the arrangement introduces a new positiou at which 
there is a contact and separation of materials, which 
is the source of static charges. 

The purpose of the Bureau of Standards publica- 
tion, or circular as it is termed, is to provide informa- 
tion and instructions by which static-charge troubles 
may be dealt with in normal industrial processes. 








Special cases, such as the preparation of photo. 
graphic film and petroleum refining, are not covered, 
The circular is entitled Static Electricity and is 
numbered C 438. The case of a belt on a pulley is 
probably that most commonly met with, but the 
example of the wheel on the road, which is electric. 
ally identical, is almost as frequently encountered, 
As most road wheels now have rubber tyres, the 
vehicle bodies are insulated and may become static. 
ally charged. It is stated that the primary effect is 
the accumulation of a negative charge round the cir- 
cumference of the tyre treads, and this may leak 
across the tyres and charge the body. It seins 
probable that the effect has been more common, 
experienced in the drier parts of the United States 
thanin thiscountry. Asa garage hand, for instaice, 
may get a shock from a vehicle body charged in this 
way, or petrol may be ignited, drag chains forming 
an earth discharge are sometimes fitted. Their 
effectiveness clearly depends on the conductivity of 
the road surface and in cases in which the pheno- 
menon is to be expected metallic connection should 
be made between the body and the petrol storaye 
tank before filling the vehicle tank. At some places 
in the United States, water sprays or spring wires 
have been installed at toll gates so that the vehicle 
body is brought to earth potential before the toll 
gate official touches it. 

The possibility of igniting petrol arises in many 
other operations in addition to the filling of a car 
tank. The turbulent flow of petrol or other hydro- 
carbons, through a metal pipe, particularly those 
containing tetraethyl lead or moisture, will produce 
a separation of charges, a negative charge being 
acquired by the oil and a positive charge being left 
on the pipe. If the pipe is long enough, an equili- 
brium is reached in which the liquid carries a certain 
charge per volume regardless of the rate of flow. 
Splashing of the liquid and bubbling air through it 
are even more effective in separating charges. As 
hydrocarbons have a high electric breakdown 
strength it is unusual for a spark to pass inside such 
a charged liquid, and it would not cause ignition 
even if it did, but as a charge may accumulate on 
the surface, sufficient potential gradient may exist 
to produce a spark in the air above it. Depending 
on the proportionate mixture of air and vapour this 
may cause ignition and a serious fire. In practice, 
all splashing is now prevented as far as possible and 
all pipes and tanks are bonded and earthed. 
Similar dangers have to be guarded against in 
connection with the administration of anaesthetics 
in operating theatres. As most of the materials 
used produce explosive mixtures with oxygen, 
the elimination of static sparking is important. 
It is standard practice to embed an earthed 
metal grille in the terrazzo floors, which are so fre- 
quently used, in order to earth both patient and 
surgeon, but these are frequently insulated by 
rubber wheels on operating tables and rubber-soled 
shoes. The matter has been dealt with by the 
recent introduction of electrically-conducting rubber 
for these items. An entirely different approach to 
the matter has been made by the United States 
Bureau of Mines, which has developed non-explosive 
anaesthetic-gas mixtures in which part of the air is 
replaced by helium. 

In paper-handling industries the troubles from 
static charges are mainly of a mechanical nature, 
but as in high-speed printing some of the inks used 
contain much volatile material there is also a fire 
danger. A charge on a sheet of paper may originate 
as it unwinds from a feed roll, as it passes through 
the driving rolls or as it leaves the type. It is usual 
to attempt to minimise trouble by keeping humidity 
high, but the penetration of water vapour into a 
tight roll of paper is very slow. A modern method 
of overcoming the difficulty is to use an electric 
neutraliser, which consists of a row of sharp points 
connected to the secondary of a small transformer. 
They are given a potential of about 10,000 volts 
alternatively positive and negative. A slight corona 
is produced at the points during the crest of each 
half cycle and the charged ions opposite in sign to 
the static charge on the paper are attracted to it 
and neutralise the charge ; those of the same sign 
are repelled and have no effect. This device is 
widely used in textile plants and paper mills as well 
as printing shops. 
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NOTES. 


Tue Institution or NavaL ARCHITECTS. 


THE annual general meeting of the Institution of 
Naval Architects was held on Thursday, April 15, 
at the Royal Society of Arts, Adelphi, W.C.2. The 
chair was occupied by the President, the Right Hon. 
Lord Chatfield, O.M., G.C.B., K.C.M.G., Admiral 
of the Fleet. Lord Chatfield, after welcoming the 
members, remarked that war conditions precluded 
the delivery of the customary presidential address, 
but when it was possible to make such a review, it 
might appear that there had never been a time when 
naval architects had been put to so great a test. The 
new weapons of air attack and the advances in 
science which had aided the development of the 
U-boat had called for changes in design ; there had 
been, moreover, changes in technique in merchant 
shipbuilding, notably the introduction of prefabrica- 
tion. Undoubtedly, there would be much to discuss 
at future meetings. Commenting on the annual 
report, Lord Chatfield pointed out that the steady 
decline in the number of members during the past 
three years did not imply loss of interest in the work 
of the institution; there had always been a con- 
siderable proportion of foreign members and for 
various reasons, the names of many of these had had 
to be removed from the roll. On the other hand, 
there had been a steady and gratifying increase in 
the number of students over the same period. The 
secretary, Mr. G. V. Boys, M.A., M.I.Mech.E., then 
read in abstract the annual report of the Council for 
the year 1942. The total number on the rolls of 
all grades was 2,381, as compared with 2,445 in 
the previous year. The Council had elected, as 
honorary vice-presidents, the Right Hon. Viscount 
Weir, G.C.B., LL.D., Sir John E. Thornycroft, 
K.B.E., and Sir Westcott S. Abell, K.B.E., M.Eng., 
in recognition of their long and valuable services. 
There had been a notable increase in the number 
of awards of the Higher National Certificate in 
Naval Architecture. The Institution Gold Medal 
had been awarded to Mr. W. C. 8S. Wigley, M.A., 
for his paper entitled ‘Calculated and Measured 
Wave Resistance,” and the Wakeham prize to 
Mr. N. Hancock, R.C.N.C., for his paper on “ Blade 
Thickness of Wide-Bladed Propellers.’ The Duke 
of Northumberland prize was awarded to Mr. 
James Venus, Rutherford Technical College, New- 
castle-on-Tyne. Continued support of the Bene- 
volent Fund would be welcomed. Donations had 
been made to the Tank Research Fund, the Insti- 
tute of Welding, the British Electrical and Allied 
Industries Research Association, the Engineer- 
ing Joint Council and the Joint Committee on 
Materials and their Testing. The Wrought Light 
Alloys Development Association had increased the 
value of its Post-Graduate Research Scholarship, 
tenable for two years, from 250/. to 400/. a year. 
The Martell Scholarship in Naval Architecture had 
been awarded to Mr. N. E. Gundry, Portsmouth 
Dockyard ; the Earl of Durham prize to Mr. B. F. 
Blackmore, Portsmouth Dockyard ; and the Trewent 
Scholarship in Naval Architecture to Mr. C. F. W. 
Eames, Messrs. Vickers-Armstrongs, Barrow-in- 
Furness. After a review of the audited accounts for 
the year had been made by the treasurer, Sir P. H. 
Devitt, Bart., the report was adopted unanimously. 
The results of the recent ballot for the Council 
were then announced by the secretary. These were 
as follows: vice-presidents, Mr. E. Leslie Champ- 
ness, M.B.E., M.Sc.; Dr. 8. F. Dorey ; Mr. Sterry 
B. Freeman, C.B.E., M.Sc.; and Mr. W. H. 
McMenemey, M.Eng. As members of Council : 
Mr. John Austin, Mr. G. W. Barr, Eng.-Capt. 
W. J. Willett Bruce, O.B.E., M.Eng., Sir James 
Callander, Mr. J. Ramsay Gebbie, O.B.E., B.Sc., 
Mr. W. D. Heck, B.Se., Mr. M. P. Payne, I.8.0., 
Dr. A. M. Robb, Dr. F. H. Todd, Mr. James Turn- 
bull, Engineer Vice-Admiral F. R. G. Turner, C.B., 
and Mr. W. R. G. Whiting, M.B.E., M.A.; as 


associate members of Council, Commander Sir 
Charles Craven, Bart, O.B.E., R.N. (ret.), Captain 
J. W. Harris, R.N.R., and Mr. G. J. Innes. The Gold 
Medal was then presented to Mr. Wigley, and the 
other awards in absentia, this being followed by 
the announcement of the recent elections of mem- 


Two papers were then read and discussed. The 
first, entitled “‘ Fouling and Corrosion of Ships,” 
was presented by Dr. G. D. Bengough, M.A., F.C.S., 
F.R.S., and Mr. V. G. Shepheard, R.C.N.C. The 
second paper, by Mr. R. W. L. Gawn, R.C.N.C., was 
entitled “ Steering Experiments, Part I.” 


THe British ELecrricaL AND ALLIED MANv- 
FACTURERS’ ASSOCIATION. 


Both the paper situation and the necessity for 
secrecy about many engineering matters have 
reduced the information publicly available about 
the activities of many important bodies to the 
barest outline. An example is furnished by the 
report of the British Electrical and Allied Manu- 
facturers Association for the year 1942. This is a 
very meagre document. Much of the present work 
of the Association is necessarily of a confidential 
character and beyond recording that the liaison with 
various Government departments is becoming closer, 
no information bearing on this matter is given in the 
report. A border-line matter on which it has been 
necessary to keep closely in touch with the Board of 
Trade is that of export trade. The Association has 
two committees working on this matter, one covering 
electrical machinery and the other electrical goods 
and apparatus. It is reported that the arrangements 
for the supply of materials for the manufacture of 
articles for export continue to function smoothly 
and usefully. Another matter involving discussion 
with public authorities concerns the operation of the 
purchase tax. The Association has had several 
discussions with the Central Price Regulation Com- 
mittee in reference to difficulties which have arisen 
in the operation of the tax and a simplified plan 
covering electrical goods and apparatus is now under 
discussion. The Standardisation and Technical 
Committees have been concerned with methods of 
improving the manufacture of articles necessary for 
war purposes and in investigating suitable substi- 
tute materials for those now in short supply. 
The report makes brief reference to co-operation 
with kindred associations, and records that the 
Commercial Electric Refrigeration Association and 
the Refrigeration Insulation Manufacturers Asso- 
ciation have amalgamated to form one body bearing 
the name of the first of these two associations. The 
Domestic Electric Refrigeration Association remains 
a separate organisation. A matter which may 
become of importance in the future is the setting up 
of a joint committee of the British Engineers Asso- 
ciation and the B.E.A.M.A. for the purpose of 
studying ways and means by which the two associa- 
tions could co-operate more closely. At the 
beginning of the year under review, Mr. L. W. 
Smith, managing director of Messrs. Elliott Brothers 
(London), Limited, was re-elected chairman of the 
Association, and Mr. J. L. Wilson, of the British 
Thomson-Houston Company, Limited, vice-chair- 
man. 

A Nationa AERONAUTICAL MUSEUM. 


In the April issue of the Journal of the Royal 
Aeronautical Society there appears a paper by Mr. 
J. E. Hodgson, Hon.F.R.Ae.S., on ‘“* Henson’s 
‘ Aerial Steam Carriage,’ 1843,”’ in which the know- 
ledge previously existing of this pioneer design, as 
collated by Mr. M. J. B. Davy, of the Science 
Museum, in his monograph on Henson and String- 
fellow, published by H.M. Stationery Office in 1931, 
is amplified by the addition of data subsequently 
brought to light ; more especially a quantity of MS. 
material, recently discovered, recording the experi- 
mental work carried out by John Chapman, a civil 
engineer of Loughborough, during 1843, in connec- 
tion with the development of Henson’s proposed 
steam-driven monoplane. The paper is a valuable 
and authoritative study, as would be expected by 
those who are acquainted with the thoroughness of 
Mr. Hodgson’s researches into the history of aero- 
nautics, but our present purpose in referring-to it 
is to give a wider publicity to the suggestion, with 
which the paper concludes, that the history of air 
transport has now reached the stage of deserving a 
greater concentration of expert consideration than 
can always be brought to bear by historical and other 
societies not specialising in this subject. “* Is it too 
much to hope,”’ asks Mr. Hodgson, “ that at some 
date in the not far distant future such anniversaries 
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hers, associate members, associates and students. 


as the present centenary, and indeed all matters 








pertaining to the historical side of aeronautics, may 
become the province of a society forming, in its aims 
and objects, a parallel to the Society for Nautical 
Research ? Such an organisation, nurtured in its 
early stages under the protecting wings, and sup- 
ported by the powerful influence, of the Royal 
Aeronautical Society, and working—may it be also 
hoped ?—in association with a National Aeronautical 
Museum, would lift the study of historical aero- 
nautics to a higher plane. It would also help, in a 
wider sense, to kindle a warmer interest in aero- 
nautics at large, and thus to inspire a justifiable 
pride in the part this country has played in the past, 
and is yet more greatly destined to play in the 
future, in forwarding the cause of air transport.” 


Tue Junior INSTITUTION OF ENGINEERS. 


The annual luncheon of the Junior Institution of 
Engineers enjoys the reputation of being some- 
what different from the corresponding functions of 
other institutions, and this year’s luncheon, which 
took place at the Connaught Rooms, London, W.C.2, 
on Saturday, April 17, fully maintained this dis- 
tinction, although it was robbed of the principal 
figure owing to the unfortunate absence, on account 
of illness, of the President of the Institution, Sir 
David Milne Watson, Bt., who was to have occupied 
the chair. His place was taken at very short 
notice by Lord Sempill, the immediate past-presi- 
dent ; who, as a member of long standing and a 
former member of the Council, showed himself to 
be fully au fait with the Juniors’ ceremonial as 
“conducted ’’ by the toastmaster, Mr. W. A. 
Tookey—also a past-president, and a member of 
even longer standing. However, even the institu- 
tional longevity of Lord Sempill and Mr. Tookey was 
surpassed by that of others of the hardy perennials 
who still cling to their “‘ Juniority,” for the company 
included Mr. F. R. Taylor, the sole survivor of the 
original committee which founded the institution 
in 1884; Mr. Percy J. Waldram, who was chairman 
in 1893, to whom, in the course of the proceedings, 
Lord Sempill presented the certificate of his elec- 
tion as a vice-president of the Institution, to mark 
the jubilee anniversary of his chairmanship; and 
Mr. Walter T. Dunn, its secretary for the first 
20 years of its history. The occasion was distin- 
guished further by the presence among the guests 
of the Rt. Hon. Lord Hyndley, G.B.E., Controller 
General of the Ministry of Fuel and Power; and 
Sir John E. Thornycroft, K.B.E., Professor F. C. 
Lea, D.Sc:; Professor C. L. Fortescue, O.B.E., M.A., 
and Mr. E. V. Evans, 0.B.E., the respective Presi- 
dents of the Institutions of Civil, Mechanical, 
Electrical, and Gas Engineers. The loyal toast 
having been honoured, Sir John Thornycroft pro- 
posed that of “‘ The Institution,” urging, in the 
course of his speech, that engineers in general 
should be more adequately trained in the scientific 
side of their profession, and that workpeople must 
learn more of the fundamentals of “‘ real economics.” 
He thought that they were moving in that direction, 
largely as a result of the operation of works pro- 
duction committees—for example, they were begin- 
ning to realise at last the importance of the man- 
hours spent on a given job. Mr. H. S. Rentell 
(chairman of the Institution), in responding, ex- 
pressed the debt of the present members to the fore- 
sight and kindly spirit of the founders of the ** J.I.E.”’ 
Lord Hyndley, who proposed the toast of “ Re- 
search and the Gas Industry,” remarked on the 
success achieved by the Gas Research Board, 
during the war, in teaching the public to economise 
in the use of gas, and on the great improvements in 
appliances, such as gas fires, which had made such 
economies possible. Lord Sempill, in reply, con- 
fessed to having wasted a great deal of gas in his 
earlier years, when he indulged in ballooning, and 
said that, even then, he had some feeling of guilt 
at the waste of potential energy which took place 
when he pulled the rip-cord. The toast of “ Our 
Guests,” proposed by Mr. J. Calderwood (vice- 
chairman), was responded to by Professor Fortescue, 
who commented that it was improbable that any 
such gathering was taking place in the capital 
of a certain enemy country. The proceedings con- 
cluded with a vote of thanks to Lord Sempill, 
proposed by Mr. Robert Lowe (vice-chairman), for 
presiding. 
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| ledge was extensive. Of his contacts with British 
OBITUARY. engineers, it is sufficient to say that some of the best 
quate | known that this country has produced, especially in 
steam engineering, have been proud to count them- 
PROFESSOR A. STODOLA. selves among his pupils. To one of them, Mr. K. 
MECHANICAL science, and especially that branch | Baumann, M.I.Mech.E., chief mechanical engineer 
more particularly concerned with the use of steam | to Messrs. Metropolitan-Vickers Electrical Company, 
and with turbine design, has lost an outstanding | Limited, Manchester, we are indebted for the follow- 
figure by the death of Professor A. Stodola, which | ing record of Professor Stodola’s remarkable career 
occurred on December 25, 1942, though it was only | and personality. 
within the past few days that the news reached this | : 
country. Dr. Stodola was in his 84th year. Tothe| Professor Aurel Stodola was born on May 10, 
younger generation of engineering designers he | 1859, in Liptovsky Sv Mikul4S, a small Slovakian 
appeared as almost a legendary link with the earliest | town lying at the foot of the Tatra mountains 
days of high-speed rotating machinery, the mathe-| and belonging at that time to Hungary. He was 
matical study of which 
owes much to his origin- 
ality of thought and his 
perseverance in scientific 
investigation. So much 
was this the case, in- 
deed, that many en- 
gineers, on the occasion 
of the conferment upon 
him of the James Watt 
International Medal by 
the Institution of Mech- 
anical Engineers’ in 
January, 1941,  ex- 
pressed surprise on 
learning that he was 
still alive. As our rea- 
ders will remember, 
however, he was not 
merely alive but was 
still engaged in original 
research of an impressive 
and practical character, 
as was evidenced by the 
article which he had con- 
tributed to our columns 
only a year previously 
on “Load Tests of a 
4,000-kW Combustion- 
Turbine Set” ;* an 
article which gave little 
indication that its 
author was even then 
an octogenarian. But 
for the war, there is 
little doubt that he 
would have made an 
effort to attend in per- 
son to receive the James 
Watt Medal, which was 
conferred upon him on 
the joint recommenda- 
tion of the Swiss Society 
of Engineers and Archi- 
tects, the Czechoslovak 
Society of Engineers, 
and the Engineering In- 
stitute of Canada. In 
his absence, the Medal 
was received on his 
behalf, in the presence 
of a representative Tue Late Prorgessor A. Sropo.a. 
gathering which includ- 
ed the Czechoslovakian 
Attaché, M. Ota Vojti- 
sek, the presidents of 
the Institutions of Civil 
and Electrical Engineers and the Institution of | the second son of Andreas Stodola, the owner of a 
Naval Architects, and Brigadier C. S. L. Hertzberg, tannery. His intellectual abilities and delicate 
M.C., Chief Engineer of the Canadian Corps, by His| physique marked him for a professional career 
Excellency the Swiss Minister, M. Walter Thurnheer. | and, on the completion of his elementary education, 
Before the presentation of the Medal, an apprecia-|and having learned German, he studied at the 
tion of Dr. Stodola’s workt was delivered by Dr. | Realschule at Levotéa and Kojice, in Slovakia. 
H. L. Guy, F.R.S. (now the secretary of the Institu-| A brilliant scholar, most distinguished in his studies, 
tion of Mechanical Engineers), who drew particular | he was later awarded a scholarship for especial 
attention to the many-sidedness of his interests and | merit at the Budapest Polytechnical School. In 1878, 
the warmth of his feeling for this country, which led | he continued his studies at the Polytechnikum in 
him to learn English “‘ so that he might enjoy inter- | Ziirich, where, after two years, he was awarded 
course with us, study our scientific and technical | the Diploma of Mechanical Engineer (Maschinen 
work, and delight in the rich heritage of our litera- | Ingenieur) with distinction, a mark of honour 
ture ""—of which, it may be mentioned, his know- | awarded only occasionally to students with very 
scitiysneinsacstdilahai ——._| exceptional abilities. ' 
* ENGINEERING, vol. 149, page 1 (1940). After a short practical training in the workshops 
t Ibid., vol. 151, page 94 (1941). of the Hungarian State Railways, he continued his 

















studies for one term in Berlin,where he attended the 
lectures of Helmholtz, of the economist, Adolf 
Wagner, and of the physiologist, du Bois Reymond. 
In 1884, he visited Paris, to obtain practical experi- 
ence and to attend lectures, returning to supervise 
the rebuilding of his father’s belt works, which had 
been destroyed by fire. After another period of 
practical workshop training, he accepted a position 
as engineer in the Prague works of Ruston and Com. 
pany. This firm introduced the Corliss engine into 
Austria and had a considerable reputation there in 
the manufacture of steam engines. In this position, 
Stodola found opportunities to make use of his 
theoretical training, to develop his abilities as a 
designer and to gain further experience. No doubt 
it was during this period 
that he developed the 
art of sketching machine 
parts, which found so 
many admirers among 
his students in later 
years. It may have 
been during this period 
that he became _in- 
terested in steam tur- 
bines. In 1892, he was 
offered, and accepted, 
the Professorship in the 
Mechanical Department 
of the Polytechnikum at 
Ziirich, where his excep 
tional abilities had not 
been forgotten. Here 
he remained for the rest 
of his life, refusing very 
tempting offers from 
Germany, Austria, Rus- 
sia and America. Swit- 
zerland became his 
second home, and the 
township of Ziirich pre- 
sented him with its 
honorary citizenship in 
1905. 

Many honours were 
bestowed upon him. In 
1901, the Philosophical 
Faculty of the Univer- 
sity of Ziirich conferred 
upon him the degree of 
Doctor of Philosophy 
and, later, the Tech- 
nische Hochschule, Han- 
over, and also the Tech- 
nische Hochschule of 
Briinn conferred upon 
him degrees of Doctor of 
Engineering. In 1908, 
the Society of German 
Engineers presented him 
with the Grashof Denk- 
miienze, the highest dis- 
tinction which it can 
confer. He was also 
appointed a correspond- 
ing member of the 
French Academy of 
Science, and wasawarded 
the James Watt Inter- 
national Medal, as pre- 
viously mentioned. 

Professor Stodola lec- 
| sven on heat engines of all kinds, and on all pro- 
blems relating to their design. He was a born 
lecturer. No student who attended his lectures 
| could fail to be impressed and stimulated by them. 
|The masterly presentation of the subjects dealt 
| with were illustrated by excellent hand sketches 
on the blackboard, which seemed to appear as if 
| by magic under his hand and maintained a more 
lively interest among his listeners than any pro- 
jected illustrations could command. His personal 
attention extended to the work of the individual 
| student at the drawing board. Where he recognised 
| talent he entered into a discussion of the problems 
|encountered and the possible solutions with keen 
| interest. His criticism was tactful, but spurred the 
students to greater effort and left him the esteemed 
|and revered teacher. The high position which a 
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small country like Switzerland occupies in engineer- 
ing, and the responsible positions held by many of 
his students in other parts of the world, are evidence 
of the success of his teachings. 

His earliest scientific work dealt with problems 
concerning the stability of governing for turbines 
by means of servo motors. He also reported 
on the machines exhibited in Geneva in 1896, in 
Paris in 1900, and Diisseldorf in 1902. Only to- 
day is it possible to appreciate the impatience 
which he displayed with regard to the slowness 
of the adoption of higher pressures and the intro- 
duction of superheated steam. His greatest accom- 
plishment was the creation of a scientific basis 
for the design of the steam turbine, at a time 
when the reciprocating steam engine had reached a 
high degree of perfection, and when the methods for 
calculating the flow of steam through turbines were 
practically non-existent. His theory of the steam 
turbine was first given in 1902 in a lecture before the 
annual meeting of the Society of German Engineers 
in Disseldorf. It was published in a more elabo- 
rated form in 1903 in the Zeitschrift, and shortly 
afterwards it appeared in book form under the title 
of The Steam Turbine. It was then a small volume 
containing 220 pages and 119 figures, but it grew 
until the sixth edition, published in 1922, comprised 
1,150 larger pages and 1,200 figures. Some of these 
editions were translated into English. 

Professor Stodola was firmly convinced that the 
development of this promising prime mover should 
be based on scientific knowledge. He endeavoured 
to treat the problems on a mathematical basis, but 
at the same time he realised the importance of 
substantiating his theories by experiments. In his 
thermodynamic calculations he introduced the heat 
unit in conjunction with the Mollier Entropy 
Table, which he popularised. At a time when, 
in many quarters, the opinion was proclaimed that 
velocities higher than those of sound were not 
possible, or at least resulted in very high losses 
which made them impracticable, Professor Stodola 
demonstrated by careful tests the fallacy of these 
arguments. In later tests he also showed the beha- 
viour of divergent nozzles under conditions different 
from those for which they were designed, the exist- 
ence of shock, the effect of slow or sudden change of 
cross-sectional areas, etc. In view of the importance 
of efficiency in guide blades, he carried out tests 
to determine the flow of steam through convergent 
nozzles. He established methods for calculation 
of stresses in turbine discs and considered the effect 
of the length of the hub in relation to the thickness 
of the discs. At an early date he developed methods 
for the calculation of the critical speeds of turbine 
shafts and, later, he determined the gyroscopic 
effect of turbine discs.* 

As early as 1914, Stodola developed the theory of 
the vibration of turbine discs and blades, which 
factor a few years later, as a result of the introduc- 
tion of larger capacities and the use of larger discs, 
was the cause of many failures. He investigated 
the under-cooling of expanding steam in nozzles 
by tests from which he concluded that, with indus- 
trial steam, condensation commences at a much 
lower expansion than was obtained by Wilson in 
tests carried out under laboratory conditions.t He 
applied the aerodynamic theory of circulation in his 
investigations of the flow of air through the impellers 
of a centrifugal compressor. He investigated the 
strength of thin shells, and it was at his instance 
that Meissner continued his researches, which 
resulted in an excellent solution of the problem. 
The question of stresses obtained in warming up 
turbines was a further subject of his investigation. 

Stodola lectured on gas and Diesel engines, and 
took a great interest in their development, but again 
showed evidence of his foresight by giving attention 
to the possibilities of the gas turbine at an early 
date. His theory of the gas turbine was given in 
the appendix to the second edition of his book in 
1904. He simplified the thermodynamic calcula- 
tions of gas engines by means of the gas-entropy 





* See ENGINEERING, vol. 106, page 665 (1918). “* New 
Critical Shaft Speeds as Effects of the Gyroscopic Disc 
Action.” 

+ Ibid., vol. 99, pages 81 and 643 (1915). 
Undercooling of Steam in Nozzles.” 


“ The 


chart, which was made possible by his introduction 
of the kilogramme molecule. In this way it was 
possible to take into account the different variations 
of the specific heat of the various gases with high 
temperatures, without having to resort to more than 
one chart. He was deeply interested in the develop- 
ment. of the Holzwarth gas turbine, and, on the 
publication of Holzwarth’s book on his turbines, 
he felt it his duty to question some of Holzwarth’s 
conclusions. Many of the problems connected with 
this turbine, such as the effect of periodic change of 
temperature, were investigated by him in. his 
capacity as consultant for the Holzwarth Company. 
His last work on the subject of gas turbines, as 
mentioned above, dealt with the tests of a com- 
mercial Brown-Boveri gas turbine. Many firms 
manufacturing steam turbines consulted Professor 
Stodola in connection with problems on turbine 
design. It was in collaboration with them that he 
carried out many of the investigations enumerated 
above. Mention may be made particularly of the 
investigations of disc and blade vibration, the flow 
of steam through nozzles and blades, torsional 
vibration of crankshafts, etc. His reputation for 
impartiality, discretion and integrity was evidenced 
by the fact that competing firms did not hesitate 
to approach him in connection with their problems. 
His intimate contact with industry was of profound 
benefit to the development of the steam turbine. 

Professor Stodola retired from the professorship 
at the age of 70 in 1929, after holding this office 
for 37 years, during which he had contributed in no 
small measure to the high reputation of the hjghest 
technical college in Switzerland. It was at this 
stage that his former students published a com- 
memorative volume* containing original papers by 
many of them and a biography by his old student, 
W. G. Noack, to which we have referred in compiling 
| these notes. So far as we know, Stodola was never 
in England, but he had a perfect command of the 
English language and was a keen student of English 
and American literature. . 
| This biography can hardly do justice to the man 
and his accomplishments in the scientific sphere. 
It would be still more incomplete if we did not 
refer to the great interest he took in other directions. 
He was for many years the head of the Mechanical 
Department of the Polytechnikum, and as such he 
always took a great part in the discussions on 
educational problems. His perception of the duty 
of professorship was based on a high standard of 
ideals which he outlined in a bookt published after 
his retirement, and which gives a clear insight into 
the character of the man and his thoughts. He 
dealt with the importance of the character of the 
engineer in his position in the community. Intel- 
lectual ability is a precious gift and he expected 
from others what he did in such a great measure 
himself, that is, to treasure, develop and to use it 
for the welfare of humanity. The knowledge that 
he had contributed towards that end was of greater 
importance to him than material gains. He ad- 
mired and acknowledged the work of great pioneers 
in science and philosophy, with many of whom he 
had evidently discussed the new discoveries. 

In his book, just referred to, he gave an outline 
of Ejinstein’s theory of relativity in such a form 
that an engineer can appreciate its fundamental 
principles. Similarly, he dealt with the latest 
attainments in physics, including the quantum 
theory and wave mechanics. In yet another chapter 
he dealt with the advances made in biology and 
particularly the law of heredity, which, he noted 
with satisfaction, was based on a mathematical 
| foundation. He took a great interest in music, 
being an enthusiastic player of the piano and the 
organ, he seldom missed a chance of listening to 
symphony concerts, and on occasions he ventured to 
challenge the opinion of the critics of music when 
he thought that a composer had not obtained fair 
recognition. The deep interest he had taken in the 
work of the great philosophers and in his beloved 
music helped him to meet with equanimity his 
misfortunes and his successes. 

* Festschrift Prof. Dr. A. Stodola zum 70 Geburtstag. 
Orell Fiissli Verlag, Ziirich (1929). 

+ Gedanken zu einer Weltanschauuny vom Standpunkte 
des Ingenieurs (1931). 














LIEUT.-COLONEL E. KITSON CLARK. 


Ir is with much regret that we record the death 
on Thursday last, April 15, at his home, Meanwood- 
side, Leeds, of Lieutenant-Colonel E. Kitson Clark, 
T.D., D.L., a former President of the Institution of 
Mechanical Engineers and of the Institution of Loco- 
motive Engineers, and a director for more than 
40 years of Messrs. Kitson and Company, Limited, 
the famous firm of locomotive builders which was 
founded in 1837 by his grandfather, James Kitson, 
not the least of whose claims to distinction lies in 
the fact that he was a close friend of Samuel Smiles 
and the instigator of the famous Lives of the Engin- 
eers. Colonel Kitson Clark was within three days 
of his 77th birthday. 

Edwin Kitson Clark was the son of Dr. E. C. 
Clark, Regius Professor of Civil Law in the Univer- 
sity of Cambridge, and undoubtedly owed many of 
the interests of his later life to the atmosphere of 
scholarship in which his early years were spent. 
His general education was obtained first at Sutton 
Valence grammar school and then, from 1882 to 
1885, at Shrewsbury, where he showed considerable 
and consistent ability in mathematics and, in his 
last two years, was head of the school. Thence he 
proceeded to Trinity College, Cambridge, first as 
exhibitioner and afterwards as Major Scholar, 
graduating B.A. in 1888 with first-class honours in 
the Classical Tripos, and M.A. in 1892. On leaving 
the university in 1888, he entered upon a three- 
years’ pupilage in the Airedale Foundry of Messrs. 
Kitson and Company, and, on its completion, was 
appointed assistant works manager. Eventually, 
he became works manager, and, in 1897, a partner in 
the family business. In 1899, when it became a 
limited company, he was made a director. In this 
capacity, an interesting development with which 
he was actively associated was the application of 
the Still engine to locomotive work. He was a 
member of the Institution of Civil Engineers as 
well as of the Institutions of Locomotive Engineers 
and Mechanical Engineers, previously mentioned, in 
which he occupied the presidential chairs in 1921-22 
and 1931-32, respectively. His presidential address 
on “‘ Humanity under the Hammer,” to the Institu- 
tion of Mechanical Engineers, struck a new note in 
its corhbination of the practical, the literary, the 
philosophical and the antiquarian, and accurately 
reflected the characteristics of its author. 

Colonel Kitson Clark’s interests outside of engin- 
eering were, indeed, unusually wide. He received 
a commission as second lieutenant in the 3rd (Volun- 
teer) Battalion of the West Yorkshire Regiment in 
1891 and was gazetted lieutenant-colonel.in 1913. 
From 1913 to 1915, he commanded the 8th Battalion 
of the same regiment, and from 1915 to 1918 was 
in command of the 49th Divisional Depot in France. 
In 1908, he was instrumental in raising the Leeds 
University O.T.C., and had served as an active 
member of the West Riding Territorial Army and 
Air Force Association ever since its formation. As 
an archeologist and antiquarian, he carried out a 
considerable amount of original research, the fruits 
of which were embodied in a number of papers 
contributed to the Society of Antiquarians, of which 
he was a Fellow, to the Newcomen Society, and the 
Leeds Philosophical and Literary Society, and in 
his published books, the most recent of which was 
the centenary history of the family business, 
entitled Kitsons of Leeds, 1837-1937. Seven years 
before it appeared, on the occasion of the celebra- 
tion at Liverpool of the centenary of the Liverpool 
and Manchester Railway, he had the notable experi- 
ence of driving, on the demonstration railway track 
at Wavertree, the old locomotive Lion, which had 
been constructed originally by his grandfather, and 
restored to running order in the Crewe shops of the 
London Midland and Scottish Railway on acquisi- 
tion by the Liverpool Engineering Society. It was 
a source of great concern to him that, during the 
prolonged engineering and industrial depression, 
the firm was obliged to discontinue the construction 
of locomotives, and that eventually its control 
passed into other than family hands; and there is 
little doubt that to the anxiety of those critical 
years was due much of the ill-health which he 
suffered for a considerable time before his death. 














THE FEDERATION OF 
BRITISH INDUSTRIES. 


In our issue of April 16, on page 308, ante, we 
recorded the retirement of Lord Dudley Gordon 
from the presidency of the Federation of British 
Industries and the election of Sir George Nelson, | 
chairman of the English Electric Company. The 
election of the new President took place on April 14, 
at the annual general meeting of the Federation, | 
when Lord Dudley Gordon, delivered an address | 
in which he surveyed the post-war problems of | 
industry and reviewed the operations of the Federa- 
tion during his term of office. 

On the National Production Advisory Council, | 
Lord Dudley Gordon said, in which the Federation 
had taken part at the Government’s request, they 
collaborated not only with the British Employers’ 
Confederation, but also with representatives of the 
Regional Boards and the Trade Union Council. An 
Advisory Committee, on somewhat similar lines, 
advised the Minister without Portfolio on problems 
to be considered in relation to legislation covering 
post-war reconstruction. The Federation co-oper- 
ated also with the Associated Chambers of Commerce 
in a joint approach to the Chancellor of the Ex- 
chequer on matters relating to taxation. Turning 
next to the subject of reconstruction, Lord Dudley 
Gordon observed that, while the winning of the war 
constituted the first claim on everyone’s enerzies, 
it was vitally important that we should not be 
caught unawares by the peace, and that preliminary 
plans should be drawn up, sufficiently flexible to 
be adapted to circumstances as they might arise. 
They must avoid the danger of formulating set and 
inflexible plans, when so many of the controlling 
factors must be necessarily assumed. There were 
some outstanding problems, however, for which it 
was possible to lay down definite principles. The 
members of the Federation demanded that such 
plans as were made should assume the continuance 
of private enterprise. ‘* We are engaged,” said Lord 
Dudley Gordon, “in a struggle for the preservation 
of individual freedom and individual enterprise, 
and against the theory of the domination of the 
State. It is so easy to overlook this cardinal prin- 
ciple when planning an ideal organisation . . . 
The industrial era was started in this country as a 
result of the sturdy independent individualism of 
pioneers who were prepared to risk all they had in 
the development of their ideas. It is easy now to 
point out the errors and, indeed, the sins of that 
era of individualistic development and progress, but 
it is the gravest error to suppose that, because those 
evils did creep in, they were part of the system, and 
that it is only possible to avoid them by crushing 
individual enterprise.” 

Continuing, Lord Dudley Gordon said that he 
did not advocate, nor did he think that the Federa- 
tion should advocate, the immediate abandonment 
or even the relaxation of the various war-time 
controls, which might be felt by some to be leading 
along the path to the nationalisation of productive | 
industry ; no one wished to see a repetition of the 
scramble for materials and finished goods which 
took place at the end of the last war. The controls | 
must be maintained for a time as might be found | 
necessary, but plans could be made now for their 
progressive relaxation. 

The financial representations made by 
Federation to the Chancellor of the Exchequer fell 
into two categories: first, there was the need to| 
provide industry with the financial means to meet 
the cost of transition from war to peace, and of | 
restarting businesses which had been concentrated | 
or closed down ; 
problem of financing the conduct and development | 
of future business. It was highly desirable that | 
investors of small amounts should be encouraged | 
to assist in the financing of industry, as there might | 
well be less resources in the hands of those classes 
from which, in the past, industry had obtained its | 
finance ; but, in the opinion of the Federation, more 
attention should be given in future to means to | 
enable industry to help itself by ploughing back | 
its own profits, and they advocated that, as a per- | 
manent change in taxation law, profits reinvested in 
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a business should receive some relief from taxation. | America is already searching diligently for improve- ! tute, Special Report No. 24, page 325 (1939). 
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LETTER TO THE EDITOR. 


THE HEAT PUMP. 
To THe Eprror oF ENGINEERING. 

Smr,—With reference to Dr. Wall’s article in 
your issue of March 19, on page 221, and Mr. Beard’s 
letter in the issue of ENcrneertne for April 9, 
page 294, drawing attention to the part played by 
British scientists and engineers in the development 
of the above device, the most perfect kind of heat 
pump, as Dr. Wall has shown, is a machine working 
on a reversed Carnot or regenerative cycle. The 
heat-multiplying effect is, therefore, the reciprocal 


1 





of our old friend —T 

2 
of view, it is useful to be able to see at a glance the 
theoretical possibilities of the heat pump in the 
domain of ordinary domestic heating via the elec- 
tricity mains, which are probably the most con- 
venient form of mechanical power nowadays for 
this purpose. For a recent talk, I, therefore, 
prepared the accompanying diagram. 

The theoretical efficiency of the heat pump 
applied to a variety of domestic requirements is 
shown against sink, or outside air, temperatures 
varying from 60 deg. to —10 deg. F. The English 
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climate is mild and temperate, the air temperature 
rarely falling below 40 deg., and for a substantial 


RING” 


period of the year being above 50 deg. Room 
heating to 70 deg. could, therefore, be performed 


From a practical point | 


| overcoming corrosion-fatigue. 





| be short in any case) is open to grave objection. 
| stresses used in the work of Deer and Sleigh, however, 
| may have exceeded the elastic range. Since, in general, 
| service stresses will not introduce plastic deformation, 
|it appeared important to conduct tests at stresses 





for a substantial part of the year at a theoretical 
multiplying effect of roughly 20 to 1, and bath water | 
heating, surprisingly enough, could be performed at | 
a theoretical heat-multiplying effect of about 10 to 1. | 
Water could be boiled with a theoretical advantage | 
of about 4 to 1. 

As can be ascertained from Mr. Haldane’s paper 
read before the Institution of Electrical Engineers, 
the practical gains are very much lower, particularly 
when it is a question of pumping heat from cold air 
and delivering it from the purpose of warming air 
in a building. When the problem is to pump heat 
from cold water to warm water, the efficiency of 
the process can be considerably enhanced, because 
the heat pump or reversed refrigerator proper need 
not work through such large temperature drops in 


and discharge into the warmed body. The Los 
Angeles offices of the California Edison Company 
are heated (and cooled) in this way, and in a specific | 
case where the outside temperature was about | 


was being maintained at 70 deg. F., the heat- 
multiplying effect, or coefficient of performance, of 
their plant was just a little over 2 to 1, compared 
with a theoretical advantage of something over 20 
to l. 

There is tremendous scope here for invention, and | 


| 


ments. In this connection, it may be recollected 
that Newcomen’s steam engine was improved four. 
fold by James Watt’s introduction of the separate 
condenser, without any material change in the 
terminal thermal conditions. 
Yours faithfully, 
J. F. Frevp 
16, Woodhall Bank, 
Colinton, 
Edinburgh, 13. 
April 13, 1943. 





EFFECT OF ZINC ON CORROSION. 
FATIGUE OF STEELS.* 


By N. Stuart, Ph.D., D.LC., and U. R. Evans, Sc.D. 


CatTHopic protection, whether obtained by contact 
with zine or by the application of an external e.m.f., 
has frequently been suggested as a means of over. 
coming the corrosion-fatigue of steel. Gould's investi- 
gations at Cambridget on the corrosion-fatigue of wire 
in the Haigh-Robertson machine showed that loose 
winding with zinc ribbon, even though it did not 
prevent access of the corrosive agent to the metal, 
greatly increased the corrosion-fatigue life in the 
presence of chloride solutions. Later work at Cam 
bridge by Deer and Sleigh on the hydrogen embrittle- 
ment produced by certain acid media suggested that 
hydrogen in steel diminishes, under certain circum- 
stances, not only the impact strength, but also the 
life when subjected to alternating bending. Now, 
contact with zinc in the presence of acid rain or con- 
densate would be liable to increase the hydrogen charge 
in steel, and this suggested the fear that contact with 
zinc, although pr-longing the life in neutral chloride 
solutions, might shorten it in the presence of acids. 
This is clearly a point which must be tested before 
zinc contacts can be recommended for general use in 
Any protective method 
which prolongs life under certain circumstances and 
shortens it under others (especially if the shortening 
occurs under just those conditions where the life would 
The 


within the elastic range. As the shortening of life 
mentioned above had been obtained at low frequencies, 
the present work was also carried out at low frequencies, 
and a wide range of acidities was studied, extending to 
concentrations far higher than those which would occur 
in rain or natural waters. 

The experiments designed to answer the question 
propounded above fell into three series : 

Series 1.—Steel strips, not previously corroded, were 
subjected to alternating bending in the presence of 
sulphuric acid of different concentrations, with and 
without zine contact pieces. 

Series 2.—Steel strips which had previously received 
cathodic treatment in acid containing arsenic, so as to 
be strongly charged with hydrogen, were subjected to 
alternating bending in a machine, no acid being applied 
during the test. The object was to ascertain whether, 
in cases in which, beyond all question, hydrogen was 
present, the fatigue life would be reduced. In Germany, 
in 1934, Ploum and Bardenheuer had found that such 
a treatment does produce embrittlement in bending 
tests which evidently went well beyond the yield 
point. 

Series 3.—Steel strips were exposed to the atmo- 
sphere with or without zinc contact pieces, and were 
afterwards tested in an alternating bending machine, 
to ascertain whether contact with zinc had diminished 
or increased the fatigue life. Neither of these changes 
would have been surprising. Contact with zine might 
charge the steel with hydrogen and thus cause embrittle- 
ment ; alternatively, it might prevent pitting, owing 
to cathodic protection, and thus avoid the stress con- 
centration which pits can sometimes produce. 

For the main tests, Dr. T. Swinden, of the United 
Steel Companies, Limited, very kindly arranged for the 





| preparation of 0-26-per cent. carbon-steel strip, which 


and, secondly, there was the | order to induce the heat to flow from the cold body | showed satisfactory uniformity. 


Two coils were pro- 
vided, one in the cold-rolled condition and 0-29 mm. 
thick, and the other annealed, and 3-32 mm. in thick- 
ness. The cold-rolled material was used in the experi- 
ments described below. The steel was kept heavily 


greased in a vessel containing quicklime and calcium 
| chloride. 


Periodically a few yards were removed and 





* Paper, entitled ‘“‘ The Effect of Zinc on the Corrosion- 
Fatigue Life of Steel,’’ published by authority of the 
Joint Corrosion Committee of the Iron and Steel Institute 


and the British Iron and Steel Federation, and submitted 


to the Institute for written discussion. Abridged. 
t A. J. Gould and U. R. Evans, Iron and Steel Insti- 
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cut up into specimens on a treadle guillotine. Tests 
were carried out with the as-rolled surface. 

\ testing machine was set up which permitted the 
alternate bending of 20 specimens of the steel strip 
simultaneously in a thermostat room at 21 deg. C., so 
as to give mean values which would be reliable— 
despite the scatter of results invariably met with in 
work of this kind. The external fibres of the steel 
near to the clamped end were subjected to alternating 
stresses, which reached a maximum at the “ cantilever 
roots ’’ where the specimens were clamped. 

At the amplitude (+ 1-1 cm.) used throughout the 
research, the stress in the external fibre of the cold- 
rolled steel locally reached 25 tons per square inch. It 
was found that a bending load sufficient to cause this 
stress left no permanent set when repeatedly applied 
and removed, although when the load was sufficient to 
give 33-5 tons per square inch in the external fibre a 
permanent set appeared which increased on each re- 
newed application. Specimens subjected to the test 
without any corrosion before or during the bending 
invariably survived periods of 500,000 cycles, whereas 
specimens subjected to corrosion before or during the 
experiments usually had much shorter lives. On the 
other hand, tests on annealed specimens in the absence 
of corrosive agent generally fractured at about 100,000 
cycles or less, the air fatigue limit being well exceeded 
in this case. The frequency used throughout the work 
was 33 cycles per minute. 

As the result of the tests the following practical con- 
clusions were arrived at concerning the effect of zinc 
protectors on fatigue life. The fear that a hydrogen 
charge resulting from contact with zinc in a strongly 
acid environment might shorten the fatigue life of steel 
has proved unfounded—at least for stressing within the 
elastic range under the conditions covered by the 
experiments. A hydrogen charge far greater than that 
which contact with zine could yield has failed to reduce 
the life to the low values invariably obtained when acid 
is present during the application of alternating stress. | 
Although a long series of experiments would be needed 
to prove that the danger is in all circumstances non- 
existent, there seems no urgent necessity to explore 
the situation further at present, since the conditions 
studied were those which—in the light of previous work 
—would seem most likely to prove disastrous. The fear 
which prompted the research was that, if zine pro- 
tectors were fitted to deal with a nearly neutral conduct- 
ing liquid (such as sea water), and if, by some unfore- 





seen circumstance, the environment became acid, the | 
life would become even shorter than if no zine protectors | 
had been fitted ; if this fear had been confirmed, great 
hesitation would have been felt in recommending zinc | 
to combat corrosion-fatigue. 

Theoretical interest attaches to the fact that, at/| 
greater dilutions, the benefit of zinc contact pieces | 
declines, disappearing altogether at 0-00125N and | 
0-00LN, but reappearing in 0-0006N acid and also in | 
rain water. The situation is certainly complicated, | 
but arguments similar to those used in explaining con- | 
centric rust rings would seem to suggest that, as the | 
concentration is diminished, the effect of a zinc contact | 
piece at any given distance should alternately decline | 
and recover. But the matter has little practical | 
importance, and the question whether the apparent | 
adverse effect of zinc in 0-001N acid is real or not, 
hardly affects the decision as to whether zine can be 
recommended as a protective agent, because the condi- | 
tions under consideration are such that the corrosion- | 
fatigue life is in any case long. There is no serious | 
objection to a protective method which slightly en- | 
hances damage when the conditions are such that | 
damage is in any case slow, provided that it restrains 
damage when it would otherwise be rapid; it is the 
agency which accelerates damage just when it would 
in any case be rapid, and restrains it only when it would 
in any case be slow, that must be regarded with 
suspicion. The conclusion is that there need be no 
undue hesitation in developing methods of combating 
corrosion-fatigue based on the use of zinc. 

Modes of Application of Zinc Protectors.—The manner 
in which zinc can be brought into contact with steel 
will depend on the shape and environment of the part 
liable to corrosion-fatigue. Hot-galvanising or electro- 
deposited coats protect partly mechanically and partly 
electrochemically, but they cannot be applied or 
renewed “in the field.” There are several paints rich 
in zinc dust now in course of development by Dr. 
J. E. O. Mayne and one of the authors in the Cambridge 
University Corrosion Laboratory, which give electro- | 
chemical protection against corrosion at gaps in the | 
coat; experiments to test whether they will protect | 
also against corrosion-fatigue are now being carried | 
out by Mr. A. U. Huddle. Another possibility is a | 
winding of zinc ribbon (which can be attached, if desired, 
by an organic adhesive), as in Dr. Gould’s work. With 
proper consideration of the electrochemical principles 
involved, there seems hope that the use of zinc may | 
serve to prolong corrosion-fatigue life under suitable | 
conditions. It is of little value for poorly conducting 
liquids, 








LABOUR NOTES. 


ADDRESSING a meeting of the Fuel Efficiency Com- 
mittee of the South Western Region at Bristol on 
Friday last week, Major Gwilym Lloyd-George, Minister 
of Fuel and Power, said that he had been watching 
the coal production returns during the past few weeks 
with serious concern. Although there were at the 
moment over 5,000 more men in the industry than a 
year ago, the production each week was nearly 100,000 
tons less than in the same weeks last year, and absentee- 
ism was higher than it should be. The indications 
at present were, frankly, not good. As coal require- 
ments were still rising a better production per man was 
clearly necessary. As Be 

The report of the Unemployment Insurance Statutory 
Committee for 1942 states that the combined totals of 
the general and agricultural accounts of the Unemploy- 
ment Fund at the end of the year exceeded 158,400,000. 
In the general account the net excess of income over 
expenditure during the twelve months was 72,459,7941., 
making the net total credit 152,265,5451. In the agri- 
cultural account, a net increase of 1,243,5161. brought 
the credit balance to 6,137,9681. Contributions from 
employers and employed in the general account totalled 
51,298,576l. and the Exchequer provided a further 
25,648,702]. The expenditure of 6,567,876l. in- 
cluded 3,708,000. in unemployment benefit (against 
8,874,000/. in 1941) and 2,576,635/. in administrative 
expenses. In the agricultural account receipts 
amounted to 1,597,6541. and expenditure to 354.1381. 
Unemployment benefit was down to 166,000I. 


| 
Mrs. Cazalet Keir, the Unionist Member for Islington 


E., asked the Prime Minister whether the Government 
would offer Sir William Beveridge any assistance he 
might require in his inquiry into the maintenance of 
employment or the avoidance of mass unemployment. 


|Mr. Churchill replied that he had no information 


regarding the inquiry beyond what had appeared in 
the Press, and assumed that it was intended to be 
independent of official participation. Mr. Bellenger, 
the Labour Member for Bassetlaw, asked if the Prime 
Minister did not think it advisable to assist Sir William 
Beveridge, and what action the Government was 
taking to find a solution which must be reached in 
conjunction with the other proposals. Mr. Churchill 
said that he was not prepared with any new proposals 
on the subject. 





In reply to a question by Mr. Kirkwood, the Labour 
Member for Dumbarton Burgh, Mr. Bevin, the Minister 
of Labour and National Service, stated that he had 
received no request from the Amalgamated Engineer- 
ing Union for gssistance in obtaining a clearer inter- 
pretation of the National Arbitration Tribunal’s recent 
award on the subject of wages in the engineering indus- 
try, and he did not intend to interfere with the Tribunal 
in any way. 





Mr. Bevin stated in the House of Commons last 
week that he was not aware of any considerable con- 
travention of the Factory Acts by the working of 
illegal hours by boys and girls, but he was awaiting 
the result of an examination now being carried out 
by local educational authorities. Immediately after 
the receipt of the Board of Education’s report, a 
committee had been set up by the Government to go 
into the whole matter. Sudden representations to him 
for this and that urgent requirement made the question 
of overtime extremely difficult. 





A King’s Bench Divisional Court decided last week 
that where a worker is “ reinstated” under an order 
of a National Service Officer, it is sufficient for the 
employer merely to pay wages. The employer need 
not provide work for the employee. This trouble had 
its origin in action taken by Messrs. Ultra Electric, 
Limited, on an order issued by a National Service 
Officer. Under the Essential Works Order which 
applies to this establishment, the company claimed 
that seven workpeople, including a Mrs. Dorothy 
Birch, were redundant, and the National Service Officer 
agreed, authorising their release. Mrs. Birch appealed 
to the Local Appeal Board, and the National Service 
Officer ordered the firm to reinstate her. When she 
went to the establishment, she was told that there 
was no work and was sent home, but was paid her 


proper wages. 

The National Service Officer issued a summons 
against the company alleging non-compliance with the 
Order, but the local magistrates dismissed it. The 





| Crown appealed to the King’s Bench, where the 


Solicitor-General argued that “ reinstatement” in- 
volved wages plus work. Mr. Justice Charles said that 
Messrs. Ultra Electric, Limited, had taken Mrs. Birch 
back and treated her in every way as she was treated 








before save only that they gave her no work. There 
was no work for her to do. The appeal was dismissed. 





If the Northumberland Miners’ Association adheres 
to its refusal to sign the agreement, the coming into force 
of the new conciliation machinery in the Greene plan— 
which was fixed for May 1—may have to be postponed. 
Mr. Lawther, the president of the Mineworkers’ 
Federation of Great Britain, said so in London on 
Friday last, and indicated that he was asking the 
Minister of Fuel and Power to call an early meeting of 
both sides to discuss the matter. The Northumberland 
Association refuses to sign unless a clause in the 1940 
war-wage agreement is revoked to allow the final 
adjustment of any district dispute to be referred to 
the proposed new bodies. 





In a statement issued on Friday, the Mining Associa- 
tion asked if the setting up of a new form of machinery 
for the settl t of disputes gave either the owners 
or the miners the right to seek to escape from obliga- 
tions under existing. agreements which they had 
definitely accepted for the period of the agreements ? 
The Northumberland owners, themselves, it was 
pointed out, had made an offer that went a long way 
towards meeting the application of the miners on the 
overtime question, which gave rise to this issue, 
although there was no obligation on them to do so; 
but the miners refused to accept anything less than 
their full demand. The owners, it was added, were 
prepared to respect the obligations they had entered 
into, but it was necessary that this should be mutual. 








Sir Walter Citrine, general secretary of the Trades 
Union Congress, addressing a congress of trade-union 
women in London on Saturday, said that he did not 
know what the measure of competition between the 
sexes would be for work in the post-war period, but 
he hoped that we should be able to escape any semblance 
of competition on the basis of sex. There was no 
doubt that the employment of women, both in numbers 
and in the range of occupations they performed, 
would be enormously expanded. One thing, however, 
was certain; no women should be employed merely 
because she was cheaper than a man. 





Speaking at a meeting of the National Council of 
Women in London on Saturday, Miss Caroline Haslett 
said that after the war there would be many girls 
wishing to get away from “ black coat” jobs. The 
world would have to get rid of the idea that it was not 
nice for a well-educated girl to work with her hands. 
There would be a generation of women who had dis- 
covered the great joy of being able to work with their 
hands. 





In order to expedite procedure, the management side 
of Australia’s Joint Production Committee, together 
with its secretary, meet weekly, or as required, to 
discuss and consider the items or subjects which it 
wishes to be put on the agenda for discussion and con- 
sideration by the full committee. Within 24 hours, 
thereafter, the secretary of the management side has 
to provide the secretary of the workers’ side with a list 
of such items or subjects. The same procedure is 
followed by the workers’ side, and when the lists have 
been exchanged, the secretaries jointly prepare an 
agenda, a copy of which is issued by them to each 
member of the committee at least four days before 
meetings except in the case of special meetings. 
Meetings of the committee are ordinarily held during 
working hours, and managements provide the necessary 
accommodation. Employees’ representatives are paid 
at the rate of their normal earning for the period of 
attendance. 





A Direction of the United States War Man-power 
Commission provides that no employer may hire in, 
or hire for work in, Alaska, or any State west of the 
Mississippi River, any worker who on or after October 7, 
1942, has left employment as a production or main- 
tenance worker in gold mining, unless the worker 
has been referred to the employer by the Employment 
Service. Likewise, no person who, on or after Octo- 
ber 7, has left employment in gold mining may be 
referred by the Employment Service to any work in 
Alaska, or any State west of the Mississippi, except 
work in essential non-ferrous metal mining, milling, 
smelting’ and refining activities, unless the Service 
believes that the workers’ diversion to other work would 
be in the best interests of the war effort, or unless 
denial of the diversion would entail undue hardship on 
the worker concerned. 


A later Direction outlines a programme of payments 
of the transport costs of workers qualified for mining 
employment who take up employment in the non- 
ferrous metal industry in States west of the Mississippi. 
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EFFECT OF SELENIUM, TELLURIUM, 
AND BISMUTH ON COPPER.* 


By Maurice Cook, D.Se., Ph.D., and G. Parker, 
B.Se., Ph.D. 


I.—InTRopDvUCcTION. 


ALTHOUGH a great deal of very useful and valuable 
data has been obtained in the course of investigations 
already carried out by many workers concerning the 
effect, singly and together, of impurities on the pro- 
perties of copper, there is very little information avail- 
able on the influence of selenium and tellurium. In 
many brands of copper neither of these two elements 
is present, but coppers from certain sources contain 
appreciable amounts of one or both of them. In the 
course of the commercial utilisation of some of these 
recently, difficulties have been encountered, notably 


in the fabrication of tubes, and the evidence indicated | 


that these difficulties were, in fact, largely due to the 
presence of selenium and tellurium in appreciable 
amounts. In the manufacture of tubing, the metal is 
subjected to conditions, both of hot- and cold-working, 
which are more severe than those obtaining in the pro- 
duction of metals in many other semi-fabricated forms, 
and consequently the behaviour in tube-making pro- 
cesses of coppers containing different amounts of 
selenium and tellurium, separately and together, in the 
presence of varying amounts of bismuth, was in- 
vestigated to obtain information regarding the effect 
of these elements on the fabricating qualities of the 
metal. 

The work described in the present paper is not in 
any sense a systematic investigation into the effects 
of these elements on the properties of copper. It is 
essentially of a practical nature and is limited to obser- 
vations on the behaviour in tube manufacture of copper 
containing different amounts of selenium, tellurium, 
and bismuth. In addition, some results are included 
of tensile and bend tests which have been carried out 
on samples taken from finished tubes. While not a 
pre-arranged part of the investigation which the 
British Non-Ferrous Metals Research Association have 
carried out on the production of copper tubes from 
mixtures of different brands of coppers containing 
selenium, tellurium, and bismuth, and which is de- 
scribed in the paper by Bailey and Hallowes,t it is 
believed that the information obtained in the course 
of the two investigations, although far from providing 
complete information concerning the influence of these 
elements on the properties of copper, is some contribu- 
tion to this end. 

Since, in this country, it is the common practice to 
manufacture copper tubing from the deoxidised 
variety of metal, all the alloys prepared for this work 
were made from deoxidised copper, and, as tubes are 
made from both arsenical and non-arsenical copper, 
a series of each of these two kinds was prepared. In 
all, no fewer than 91 alloys were made to cover, in 


each series, varying bismuth, selenium, and tellurium | 


contents. In order to avoid complications with other 
impurities, all the melts were made up from the same 
brand of cathode copper, and spectrographic tests 
made on a large number of the alloys showed that, 
apart from the bismuth, selenium, and tellurium con- 
tents, the other impurities present were small in amount 
and substantially constant. Phosphorus additions 
were made in the form of 15 per cent. phosphor-copper 
alloy, and in order to avoid possible complications 
resulting from large variations in the residual phos- 
phorus content, the melting operations for all the alloys 
were very carefully controlled. 

Each heat consisted of 200 Ib. of cathode copper 
and was melted under charcoal in clean crucibles in a 
coke-fired pit furnace. In the arsenical series, the 
arsenic was added in the form of black arsenic about 
half way through the melting period, and in all of the 
melts the phosphor-copper was added prior to the 
removal of the crucible from the furnace. At this 
stage the charcoal cover was skimmed off and the 
appropriate quantities of bismuth, selenium, and 
tellurium, wrapped together in copper foil, were added 
and stirred in. The metal was poured into 2}-in. 


diameter cast-iron moulds, and from each melt two | 


billets, each weighing 92 lb., and about 4 ft. 6 in. 
long, were obtained. The mould temperature was 
maintained at 100 deg. to 150 deg. C. and the oily 
dressing of lard and charcoal applied to the moulds 
provided effective protection to the stream during 
pouring, which occupied about 15 seconds to 20 seconds. 
A further 30 seconds was taken up in feeding each 
billet. All the billets had smooth surfaces and were 
of good appearance, and each had a re-entrant base, 
formed by a stopper inserted at the base of the mould, 
to provide a lead for the piercing mandrel. 











* Paper entitled “ The Effect of Selenium, Tellurium, 
and Bismuth on Deoxidised Copper for Tube Manu- 
facture,” read before the Institute of Metals, on Wednes- 
day, March 3, 1943. Abridged. 

t See page 276, ante. 








| manufactured into tubes was briefly as follows. 


800 deg. to 850 deg. C. in a coke-fired muffle having a 

| sloping hearth, and it was possible to transfer each 
one in a few seconds from the furnace to the rotary 
| piercer on which the shells were made. Into this 
| piercer, between two conical rolls inclined at 60 deg., 
| the billets were fed with the recessed bottom ends 
| first, and at the stage at which the central hole began 
| to be formed the billets engaged on a suitably sized 
| plug mounted on a bar. The action of the rolls is 
| sufficient to form a central hole down thie billet, while 
js plug has the effect of making this hole smooth 
j}and uniform in size. The time occupied in piercing 
| each billet, to a shell of 34 in. exgernal diameter with 
| ye in. wall thickness, was about 22 seconds, and after 
| withdrawal of the bar carrying the plug, the shells 
were quenched in water to free them from scale, and 
| the ends were trimmed. 

The cold-shouldering to which the shells after pierc- 
ing, and the tubes at different stages of drawing, were 
subjected, is essentially a swaging process in which 
one end of the shell or tube is tapered to conical shape 
| 80 that the mouth just passes the die through which 
| it is to be drawn, and, in all, four cold-shouldering 
operations were carried out. The tubes at 2-in. and 
1g-in. internal diameter, that is, after both the first 
and secorid draws, were cut in halves, so that of those 
materials which it was possible to complete down to 
| the finished size, four tubes from each billet were 
| obtained. The third cold-shouldering was a cold-draw 
vo | in. internal diameter by No. 13 8S.W.G. (0-092 in.) 
wall thickness, and the fourth a cold-draw to 1 in. 
internal diameter by No. 15 S.W.G. (0-072 in.) wall 
| thickness. 
| In normal production it is usually necessary to 
discard lengths of about 4 in. from the front ends and 
|6 in. to 1 ft. from the back ends of shells because of 
| distortion resulting from piercing. It was soon evident, 
| however, that the presence of the added elements was 
| affecting the capacity of the metal to hot-pierce satis- 
factorily. The hot shortness resulted in spiral cracking, 
which in the most marked form caused the shells to 
disintegrate during piercing. Less continuous spiral 
cracking occurred in some shells, which nevertheless 
were cracked to such an extent or had to be cut away 
so much, that they were no use for further processing. 
The large majority of the shells hot pierced satis- 
factorily. Some of them showed spiral cracking at 
the ends over a greater length than usual, but their 
number wa: small. 

In general, little difficulty was experienced in detect- 
ing imperfections on the pierced shells, even when the 
cracking was less severe and was not spiral in form, 
but consisted of smaller discontinuous ruptures con- 
fined to the inside surface. The only cold-working to 
which the pierced shells were subjected was the series 
of cold-shouldering and drawing operations. After 
each shouldering, the ends of every tube were carefully 
examined,-and if cracks were present the affected 
portion was removed and the shouldering operation 
carried out again. Tubes which failed at any particular 
shouldering operation after two attempts were dis- 
carded, for although it was found that some of them, 
after more attempts, might be shouldered, they never- 
theless failed subsequently. Every tube was also 
carefully examined after each drawing operation. 

Most of the failures in the cold-working operations 
occurred at shouldering, and in fact there were only 
two instances of failure in actual drawing. Failures 
in shouldering, which took the form of longitudinal 
cracks extending from the mouth of the tubes with 
occasional connecting transverse cracks, occurred more 
frequently in the shouldering operation applied prior 
to the second cold-drawing than in any other, although 
material used in normal production withstands this 
operation quite successfully. No difficulty was experi- 
enced in ascertaining whether a tube behaved satis- 
factorily in shouldering, for they were either apparently 
entirely free from cracking or, if cracks were present, 
they were both numerous and pronounced. 


(To be continued.) 


| 
| 





CONTROL OF MACHINERY, PLANT AND APPLIANCES.— 
| Under the Machinery, Plant and Appliances (Control) 
(No. 4) Order, 1943 (S.R. & O. 1943, No. 536, price 1d.) 
which came into force on April 19, 1943, certain of the 
classes already listed are amended. In particular, the 
range of electrical machinery and plant previously subject 
to licensing has been changed, mainly by restriction. 
Much of the equipment thus decontrolled by the Beard 
of Trade becomes subject to licence by the Minister of 
Supply under the Control of Industrial Electrical Equip- 
|}ment (No. 1) Order, 1943 (S.R. & O. 1943, No. 533, 
| price 2d.) which came into force on the same date. 
Application forms for Board of Trade licences may be 
obtained from the Machinery Licences Division, Board 
of Trade, 1-6, Tavistock-square, London, W.C.1. 





The scheme of operations by which the billets were 
The 
}uncropped 2}-in. diameter billets were heated to 











COUNTER-PRESSURE BRAKE 
TESTING OF LOCOMOTIVES.* 


By T. Rosson. 
(Concluded from page 320.) 


RELATIVE to the possible fall in cylinder perform 
ance with increasing speed in early cut-off positions 
it is unfortunate that the locomotive is difficult to 
indicate and that results obtained with mechanical 
indicators are open to a good deal of criticism and are 
therefore, not convincing. The author has, therefore, 
attempted to use one of the cathode-ray type which 
have been developed for use on internal-combustion 
engines. The results were not satisfactory, however, 
because locomotive conditions are so different and 
much more exacting on the apparatus. The ideal 
aimed at was to install as much of the apparatus as 
possible in the dynamometer car and reduce the parts 
on the locomotive to a minimum, so that the fitting 
up and dismantling could be done quickly. In orde: 
to get something suitable for locomotive conditions 
it was necessary for the author's company to design 
and make it themselves. The last of the many troubles 
was being surmounted when the war put a stop to 
further work. To describe this apparatus fully is 
beyond the scope of this paper and would make it too 
long, but as it is novel and shows continuously what 
is happening in the cylinders a bricf description might 
be of interest. 

From the many principles available, the pressure- 
sensitive resistance was chosen. In this type, a short rod 
of material having a high electrical resistance is sub- 
jected to the pressure it is desired to measure. The 
change of pressure alters the resistance and produces 
@ proportional voltage change which is amplified and 
applied to a cathode-ray tube giving a vertical dis. 
placement on the fluorescent screen at the end of the 
tube, thus showing the cylinder pressure. The hori- 
zontal displacement corresponding to the piston stroke 
is obtained by applying a voltage proportional to piston 
movement. The electron beam being under the 
influence of these two voltages at right angles, traces 
out the indicator diagram on the screen. The ele- 
mentary circuit for each indicator is on the Wheatstone 
bridge principle, one side of the bridge being contained 
in the indicator, thus balancing out any temperature 
effect. One of these indicators is shown in Fig. 8, 
opposite. The steam pressure acts on a thin stainless 
steel diaphragm, 1} in. in diameter, and a porcelain 
rod applies the load to the pressure-sensitive resistance 
in the end chamber; there is no metallic connection 
to this, the insulating flanges stopping heat conduction. 
As there is no appreciable movement of the diaphragm 
there are no inertia effects. 

The special type of indicator cock is to ensure positive 
opening and closing in positions difficult of access ; the 
roller moves down the cam at each end under the action 
of the spring and holds the cock either open or shut. 
Suitable cables connect the indicators to the circuits in 
the dynamometer car, and selector switches enable the 
diagram from any indicator to be shown on the screen 
To avoid the complication of a remote-control method 
of opening and closing the indicator cocks to draw the 
atmospheric line, they are left open throughout the 
run. Before opening them at the commencement, all 
the indicators are balanced to show the same datum 
point on the screen and an additional circuit, termed 
the atmospheric one, is balanced to agree, so the atmo- 
spheric line can then be drawn by switching this on 
to the screen while the cylinder cocks remain open. 
The calibration and adjusting for equal sensitivity 
entailed a lot of work and many difficulties had to be 
overcome. In theory, the stroke base could be shown 
on the screen by means of a contact brush fixed to the 
crosshead and sliding along a rheostat mounted at the 
side of the motion bar. It appeared hopeless to expect 
this to work on a locomotive, for both electrical and 
mechanical reasons, and it would be a complicated 
arrangement to erect and dismantle quickly. As a 
certain amount of complication cannot be avoided, it 
is better to have this rheostat in the dynamometer car, 
where it can be looked after, and phase it with the 
crank axle. 

The rheostat used is shown in Fig. 9, opposite. Each 
flush stud corresponds to two degrees crank angle and no 
stud is short circuited by the brushes on the rotating 
arm. The resistances to which these studs are con- 
nected are not of equal value since this would give 
a voltage change proportional to crank movement, 
so the resistance value between the studs varies in the 
ratio of crank movement to piston movement, the 
corresponding voltage change being applied to the 
cathode-ray tube and tracing the piston stroke. A 
small tubular neon lamp is fixed to the rotating arm 
above the brushes, and enables the arm to be adjusted 
to the correct speed of rotation. A brush connected 





* Paper read before the Institution of Locomotive 
Engineers on Wednesday, March 24, 1943. Abridged. 
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Drivinc GEAR. 


Fic. 


Pressure Unit. 


to the right crosshead slides over an insulated sheet | 


fixed to the motion bar having a flush stud at the centre 
of the stroke ; when the brush makes contact with this, 
the lamp flashes. A transparent cover over the lamp 


has graduated marks on it corresponding to the crank | 


angles ; when the lamp flash remains stationary under | 


a graduation, the rotating arm is running at the same 
speed as the crankshaft. This engine contact can be 
quickiy assembled and removed, and the fitting up of 
1 locomotive for indicating is a quick operation. 

The gear used for driving the rotating brush arm is 
shown in Fig. 10. A horizontal disc, not visible in the 
figure, is driven from a special wheel which runs on the 


rail and drives all the dynamometer car apparatus | 


depending on a distance base. A vertical wheel on 
the left of the horizontal shaft rotates on this and can 
be set at any position on it, according to the rate of 
rotation required; it is adjusted by a fine threaded 
screw at the top end of the vertical lever on the right, 
and locked when correct. 
a vertical one to which the rotating brush arm is fixed. 
l'o get this arm into phase with the required crank the 
horizontal shaft is turned by means of a differential 


| 


This horizontal shaft drives | 


gear operated by the fast and slow motion wheels at | 


the top end of the oblique shaft. 
setting is obtained by moving the brush arm till the 
lamp flashes under the appropriate crank graduation on 
the transparent cover. 
which can be set to the crank angles, will be noticed at 
the right hand end of the horizontal shaft; and any 
one of these can be switched in as required and put in 
series with the engine contact. When they are both in 
phase a second neon lamp flashes; the stroke base on 
the screen is then in phase with the piston stroke. In 
order that the error in angular position shall not exceed 
plus or minus half a degree, the contacts have to be 
very narrow and the time they are closed is only about 
me two-thousandth of a second at high speeds, and a 
good deal of experimenting was necessary before a 


Three adjustable contact arms, | 
| put a stop to further work. 


An approximate | 


| screen. 





RHEOSTAT. 


Fie, 9. 





CaTHODE-Ray TUBE AND ACCESSORIES. 


Fie. 11. 


brilliant flash could be obtained with only a low voltage | gauge connected to the exhaust cavity enables the 
across the contacts. This apparatus had to be added | atmospheric line to be drawn on the diagram afterwards 
to an existing dynamometer car, and if the original lay- | without any measurable error; and if critics would 
out had been different the mechanical design could have | reason this out they would agree, and the atmospheric 
been simplified. | circuit could then be done away with. So far as an 
The control panel for the cathode-ray tube has five experimenter is concerned, the shape of the diagram 
switches, the camera is in line with the screen, but the | shows him all he wants to know and points to where 
diagram can be seen through the left side aperture by | improvement is necessary. The author is of the 
means of reflex mirrors. By moving the right side | opinion that all locomotive characteristics should be 
switch, the two indicators on the right, centre, or left | shown on a basis of drawbar pull or drawbar horse- 
hand cylinder can be selected and contacts on the same power, as any improvement made in cylinder perform- 
selector bar switch in the appropriate contact on the | ance will be shown on these. Comparisons based on 
phasing gear. The front or back of the cylinder is | cylinder horse-power or ratios between this and drawbar 
selected by the two side positions on the left-hand | horse-power may be of interest; but improvements 
switch ; and the atmospheric circuit is closed in the | effected are shown in a more practical manner by what 
centre position. The cathode-ray tube and some of the | happens at the drawbar. 
accessories are shown in Fig. 11 ; these are carried on a The drawbar pull characteristics shown previously are 
shock-absorbing mounting. Below is the high-tension | in proportional agreement with results obtained from 
generator, smoothing circuits and high-tension accumu- | other locomotives, and they could be applied without 
lators for supplying the voltage to the indicator circuits | much error to all single-expansion locomotives fitted 
and to the stroke-base rheostat. with conventional valve gear, when expressed as a 
It has been possible to run these indicators continu- | percentage of the rated tractive effort. Those engin- 
ously on express passenger trains between Newcastle | eers who are conversant with the wonderful perform- 
and Edinburgh, a distance of 124 miles, without atten-| ances of the Paris-Orleans-Midi four-cylinder com- 
tion, getting diagrams from any cylinder as required, | pounds as modified by M. A. Chapelon, which are of 
and it was very fascinating to watch them on the| comparable weight and heating surface to modern 
It was mentioned earlier, that the last of the | locomotives in this country, will have been impressed 
many troubles was being surmounted when the war | with the large drawbar pulls that these locomotives 
If the left side switch is | can exert at high speeds in economical cut-off positions. 
turned rapidly through the three positions, the front |The author has been present during counter pressure 
and back diagrams and the atmospheric line appear | tests with these locomotives and during one of them a 
together on the fluorescent screen, due to the afterglow. | steady drawbar pull averaging 5-9 tons was main- 
It was sometimes found that one of the diagrams | tained for 70 miles at a speed of 68 m.p.h., the drawbar 
moved up bodily a slight distance on the screen, and | horse-power was 2,390, the cut-off was 35 per cent. 
until the cause of this was traced and the trouble | high pressure and 45 per cent. low pressure, equivalent 
rectified, the indicators could not be considered suffici- | to about 17 per cent. with single expansion. The draw- 
ently perfect to meet all criticism. 
pressure scale of 75 lb. per inch, which is an open one | 
for locomotive diagrams, a sensitive back-pressure | 


When using a} bar pull in this cut-off is 29 per cent. of the rated 
| tractive effort when working compound, and those 
who still favour the single-expansion locomotive on 














account of its greater simplicity should not be satisfied 
till something nearer this proportion is realised. 

When saturated steam was used and boiler pressures 
were lower, the conventional valve gear was satis- 
factory for single-expansion locomotives, because, owing 
to cy linder condensation there was no gain in economy 
due to working with a cut-off earlier than 25 per 
cent. The use of a longer valve travel has removed 
some disadvantages; but far greater improvements 
are still possible, and the author is of the opinion that 
no outstanding advance can be expected with the single- 
expansion locomotive as long as the existing type of 
valve and gear are retained. In order to extract the 
greatest amount of energy from high pressure super- 
heated steam, a cut-off of 15 per cent., or less, is neces- 
sary, but the power that can be got out of the cylinders 
at high speeds with this cut-off is relatively small, due 
to the reasons given ; a large engine is therefore neces- 
sary, so that there is an adequate amount of power 
still available at high speeds. 

To improve the characteristics of the single-expan- 
sion locomotive and bring them more in line with those 
obtained from well designed compounds, an admission 
valve is required having a port opening not less than 
three times wider than at present in the earliest cut- 
off, a short straight steam path from valve to cylinders, 
and very small clearance space to allow of later exhaust 
port closing, thus reducing negative work. With 
independent steam and exhaust valves a cut-off as late 
as 85 per cent. in full gear could be used, thus increasing 
the starting effort. The better locomotive character- 
istics would also make it possible to revert to a simple 
locomotive with two outside cylinders that would be 
adequate for all reasonable requirements, and cheaper 
to build and maintain. The author appreciates the 
advantage of the three or four-cylinder locomotive, so 
far as balancing is concerned, but thinks that they are 
unnecessary refinements that have been introduced 
before thoroughly exploring the possibilities of the 
simpler two-cylinder machine. No one has yet made 
@ serious attempt to lighten the reciprocating parts 
of a two-cylinder locomotive, because modern machines 
have been built with more cylinders and the weights 
neutralise one another. 

If, after the war, a serious attempt is made to improve 
the locomotive it will be seen from what has been said 
above that the provision of adequate experimental 
apparatus is not an expensive matter, but the building 
up of the best organisation and the planning of the 
right kind of experiments will be much more difficult. 
The accumulation of a lot of scientific data will lead 
nowhere if it cannot be put to use; the organisation 
will only justify itself if it is able to make practical 
improvements in locomotive design. Some of the 
most useful investigations require little or no apparatus, 
but only time and ingenuity ; for example, the develop- 
ment of fittings that would stop water getting into 
superheater elements, or smokebox gases into valves 





and cylinders, the improvement and simplication of 
details and general accessibility of parts. To make an 
outstanding success of this work will call for the highest 
engineering skill, 
unless engineers of the right type can be encouraged | 
to devote themselves to it. At present, the only | 
positions that offer the necessary inducements to clever | 
and ambitious young engineers are executive ones and 
they endeavour to get into channels that lead to these 
as soon as possible, reluctantly leaving the experi- | 
mental and design departments. When organisations | 
were not so large, engineers in executive positions could | 
still devote a reasonable proportion of their time to 
the close study of technical problems connected with 
improved design; but now, owing to the size of the 
organisation, the volume of work in connection with 
such matters as accountancy, labour, and works pro- 
duction make such demands on their time that there 
is very little available for concentration on develop- 
ment work, though the busy executive is still held to 
be responsible for it. Great executive ability is not 
necessarily allied to high technical skill; they require 
altogether different types of skill, each of which can 
only be developed by practice, but the prospects that 
the latter offers must be greater than they are at 
present before outstanding advances in locomotive 
development can be expected. 





AIRGRAPH SERVICE TO NEW ZEALAND AND SOUTH SEAs. 

The Postmaster-General has announced that Airgraph 
letters addressed to New Zealand, the Fiji and Tonga 
Islands, and the New Hebrides, will now be accepted. 
The charge for Airgraph letters addressed to personnel 
of H.M. Forces and of the Merchant Navy is 3d., and for 
those addressed to civilians 8d. 

Tue CARE OF TRACTORS.—The Ford Motor Company 
Limited, have published a handy little booklet giving, 
in concise form, a set of rules for the care of tractors and 
a series of valuable hints for reducing fuel consumption. 
The booklet, which is illustrated, deals with routine atten- 
tion, general care, elimination of troubles, and fuel econ- 


and this will not be forthcoming | “ 


}and at the 
| second short arm secured to the rockshaft is pinned to a 





omy. Copies are obtainable from Fordson tractor dealers. 
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*“* ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 
Woere inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 


Copies 75 cations may be obtained at the Patent 
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RAILWAYS AND TRAMWAYS. 


547,156. Locomotive Valve Gear. 0. V. Bulleid, of 
Dorking. (1 Fig.) February 6, 1941.—-The valve gear 
is designed to improve the steam distribution, reduce 
the unsprung weight, and facilitate the removal of the 
driving axle. The middle crank pin of a three-crank 
driving axle b is driven by a connecting rod e, the 
piston g of which works in the cylinder A. The valve 
motion is of the radial type and is driven by eccentrics 
on a secondary shaft j mounted in bearings on the 
frame. The shaft j is driven by a chain from a counter- 
shaft & mounted on the frame level with the driving 
axle 6, and driven from it, in turn, by a chain. By 
this arrangement any disturbance of the valve timing, 
due to the rise and fal! of the axle 5 in the frame, is negli- 
gible. The three eccentrics on the secondary shaft are 
set to give the correct sequence of valve events in regard 
to the respective cylinders, and the whole of the shaft j 
lies between the side frames. The expansion links n 
are mounted above the secondary shaft and are rocked 
by vertical rods o connected to the respective eccentrics 
on the shaft. The usual vertical combination levers p 
are pivoted on the rear ends of respective short rods con- 
nected with the valve rods z Radius rods r are pivoted 
to the upper ends of the combination levers p and are 
their respective expansion links n 


beyond 


extended 





to pivot pins s carried by the servo-motor reversing 
mechanism. The lower end of each combination lever p 
is connected by a horizontal link z to a pivot on the 
respective eccentric strap. The slide valves illustrated 
re piston valves, each consisting of two pistons 1 and la 
connected together by two spaced vertical webs and 
reciprocating in cylinders having completely closed 
heads. A horizontal link 4 is connected at one end with 
a pivot fixed between the webs near the piston head 
other end to an arm on a rockshaft 7. A 
valve rod z The short arms of the rockshafts belonging 
to the outside cylinders, as well as to the inside cylinder, 
are within the locomotive frame and thus all three link 
motions are mounted entirely within the frame, two on 
one aide of the inside cylinder and the remaining one 
on the other side. Since the whole of the valve gear is 
within the frame it can be totally enclosed as indicated 
in chain lines 11, this casing being attached to the frame 
and also enclosing the big-end of the inside connecting | 
rod. Oil is supplied to the various bearings by a pump 
driven from the secondary shaft j and taking oil from a 
sump in the casing. When removing the driving axle b 
for big-end or axlebox inspection, there are no associated 
valve-gear parts to be dismantled. (Accepted August 17, 
1942.) 

STEAM ENGINES, BOILERS, ETC. 

548,743. Removal of Fly Ash. B Cc 

Limited, of Little Hulton, and A. W. Bennis, of Little 


Hulton, near Bolton. (3 Figs.) May 27, 1941.—The 
invention is an arrangement for the removal from water- 


huveti. 











tube boilers of the fly ash which is carried by the hot 
gases and which collects in the lower bend of the gas 
pass where a baffle meets the lower water drum. The 
lower edge of the baffle A at the rear of the gas pass is 
apertured where it meets the lower water drum E. The 
openings lie between rows of tubes B forming the bank 
behind the baffle A and are connected by pipes C which 
pass between, say, every fourth pair of rows of tubes to 
an ash chute D. The ash chute lies at the rear of the 
drum E and, to allow for expansion and contraction, each 
pipe C is connected to the chute D by a flexible connec- 
tion F consisting of a sleeve of asbestos cloth inside a 





protecting metal shroud. The outlet from the chute D 


is closed by a valve J which is opened momentarily froyn 
time to time to discharge the ash collected in the chit: 
into an ash hopper K. The ash pipes are divided j)1. 
groups, each group being provided with an ash chit 
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(548,743) 


and ash hopper so that one group can be operated at a 
time. With this arrangement the fly ash is removed 
without leakage of the furnace gases or entrance of cold 
air, except what passes through the ash chute outlet when 
the valve is momentarily opened. (Accepted October 22, 
1942.) 


MISCELLANEOUS. 


548,404. Hardness Tester. The Fairey Aviation 
Company, Limited, of Hayes, and H. T. Woodsmith, of 
North Wembley. (12 Figs.) June 13, 1941.—The tester 
is of the type in which an indenting ball is located between 
a standard test piece and the part to be tested and pro 
duces indentations in both pieces simultaneously. It 
is easily portable and can be used on the part to be tested 
without removing it from a structure, thus making it a 
very convenient instrument for aircraft inspectors 
examining planes and structures in service at an aero 
drome or seaplane hangar. The instrument has a short 
straight tubular handle a which has a plug screwed into 
its butt end and forms a convenient holder for a supply 
of standard test strips. The upper jaw d is threaded at 
right angles to the handle and into it is screwed a knurled - 
headed sleeve f. A smooth sleeve A slides in the headed 
sleeve. This inner sleeve has an external flange at it« 
lower end to abut against the lower end of the outer sleeve 
f and an internal flange at its upper end. A hollow 
threaded pressure block n slides in the sleeve A and in 
the block runs a flanged screw o the flange on which abute 








against the upper flange on the sleeve h. Another sleeve 
q surrounds the upper end of the screw o and bears against 
the upper end of the sleeve Ah. A tommy bar passes 
through the sleeve g and the screw o. A cage carrying 
a ball is located in a pair of extension lugs on the lower 
end of the sleeve g. The handle a carries a lower jaw 
which constitutes an anvil. When using the instrument, 
the sleeve /f is first screwed back to admit the part 22 
to be tested and a standard test piece 23 is placed between 
the steel ball and the pressure block n. The screw 0° ir 
then turned by the tommy bar, causing the flange on the 
screw to abut against the internal flange at the top of the 
sleeve h, while the external flange at the bottom of this 
sleeve abuts against the lower end of the outer sleeve /. 
The pressure block at the same time presses the ball 
through the standard test piece 23, against the part 22 
under test on the anvil. Thus the ball makes impres- 
sions in both the standard test piece 23 and the part 22 
under test, and a comparison of these impressions enables 
the hardness of the part 22 to be determined relatively 
to that of the standard test piece 23 which is already 
known. The pressure block n and the sleeve h are keyed 
together and to the jaw d to prevent their rotation causing 
@ grinding action at the hardened steel ball. (Accepted 
October 8, 1942.) 
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THE LATERAL PRESSURE 
OF SAND. 


By Dr. Artuur A. ForpHam, A.M. Inst.C.E. 


On page 561 of the 143rd volume of ENGINEERING 
(1937), a description was given of a form of pressure 
gauge constructed in the Department of Engineering, 
University College of Swansea, for the direct measure- 
ment of the lateral pressure of sand, or other 
granular material, on walls and bins. The method 
of using the gauge was described and the results of 
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is then poured into the glass tube to the required 
head, the check nut preventing further movement. 
|The tension on the spring balance is now slowly 
| released by the wing nut and the reading of the 
balance is taken when the dial gauge shows the 
commencement of a movement of the gauge plate 
back against the water bag. The difference between 
the initial tension of the balance and this reading 
will give the water pressure on the gauge. The tests 
showed that the gauge would give accurate results. 





The site chosen for the erection of the test wall 
was a sand pit at Pennard, where the sand occurs 








subjected. Fig. 10, page 350, shows the gauge set 
in position. The side walls were built up with 
sleepers and turf and splayed out in plan so as to con- 
tain a mass of sand at least as wide as the wall face. 

Tests were carried out to measure the pressure 
exerted horizontally on the gauge plate when the 
sand was filled in to a horizontal surface at depths of 
1} ft., 3 ft., 44 ft., 6 ft., and 74 ft. above the centre 
of the gauge, so as to obtain points for a curve to 
illustrate the relationship between horizontal pres- 


|sure and depth. For each depth at least three tests 


were made. It was originally intended to work up 


small-scale tests of the active and passive pressures | in the form of a dune rising some 40 ft. above the | to a maximum head of 9 ft., but the labour involved 


and the static pressure of sand were given for small 
heads of 10 in. and 16 in. under laboratory condi- 
tions. 


further and more extensive experiments have been | reproduced in Figs. 8 and 9, on page 350, the test | before the next test was made. 


es over the land in the Fourteenth Century. 


surrounding ground. It is said to have been blown | 
As | 
Since the publication of these particulars| shown in Figs. 1 and 2, and in the photographs | behind the wall after each measurement of pressure 


in shovelling so great a depth of sand was prohibi- 
tive, since it was necessary to remove the sand from 


From the pre- 


carried out using a specially designed test wall | wall was built of 64 in. by { in. tongued and grooved | liminary tests carried out in the laboratory it was 


| 
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erected in a sand pit in the vicinity of Swansea, and | 
measurements have been obtained of lateral pressures 
due to heads up to 7} ft. above the centre of the 
gauge. The results of these tests are given below. 
The general form of the gauge is shown in the 
photograph, reproduced in Fig. 7, on page 350, 
where it is connected up to a wooden box containing 
a sheet-rubber bag attached to an open-topped 
vertical glass tube for a calibration test with water 
pressure. A description of this test will serve to 
illustrate the method of using the gauge. First of 
all, before any water is poured into the bag, the 
springs between the 4-in. by 4-in. gauge plate (not 
visible in Fig. 7) and the fixed plate to the left of 
the wooden box are put into compression by 
tightening the wing nut, seen on the left of the 
illustration, this force being measured on the spring 
balance. Further compression of the springs is 
prevented by setting the check nut against the 
fixed plate. The dial gauge is set to zero. Water 





























boarding placed horizontally behind 7 in. by 3 in. 
uprights and stiffened by raker struts in front. The 
total height was 10 ft. above ground and the length 
12 ft. The pressure gauge was set 1 ft. above the 
base of the wall, but there was at least 3 ft. depth 
of sand below the centre of the gauge, of similar 
quality to that used for the filling. The pressure 
gauge itself was not connected to the timber wall 
but fixed to a vertical steel plate suitably stiffened 
by steel angle framing set in a concrete block, as 
shown in Figs. 3 and 4, the idea being to make the 
gauge as rigid as possible and independent of*any 
movement that might occur in the timber wall 
due either to deflection under load or to variation 
of moisture in the timber; it was also screened 
from the direct rays of the sun. By this arrange- 
ment it was assumed that the gauge would remain 
at least as rigidly fixed as a corresponding point on 
an actual retaining wall and would thus register 
the true pressure to which a rigid wall would be 












Fig.2. SECTION AA 
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Se 
,found that the value obtained for the passive 
| pressure when the gauge plate moved 0-0001 in. 
| back against the sand filling could be considered for 
practical purposes to be equal to the static pressure 


forno movement. Accordingly, the pressures shown 
by the gauge for a backward movement of 0-0001 in. 
were recorded as static pressures. These measured 
values were found to agree fairly closely in tests 
made on different days and under different weather 
conditions. Thus, for 7} ft. head the values for 
four tests were 9} Ib., 9} lb., 9 lb. and 10 Ib., giving 
an average of 9} lb. to plot on the graph, Fig. 5, 
page 342, which shows the mean of the measured 
pressures on the gauge for the various depths. 

In order to compare these measured pressures 
with values calculated by the wedge theory, careful 
measurements were made of the weight of the sand 
per cubic foot and of the angle of repose, also of the 
angle of friction between the sand and the wall. 
For purposes of calculation the values taken were 
w = 90 lb. per cubic foot, and angle of repose 
+ = 374 deg. The theoretical pressures calculated 
on this basis lie upon the straight lines A and B 
plotted on Fig. 5, which shows that the measured 
pressures are less than the calculated values, the 
latter being considerably in excess for the greater 
depths of filling. It should be explained in connec- 
tion with Fig. 5 that in plotting line A, the angle 
between the resultant force and the horizontal was 
taken as equal to ¢ and in plotting line B as zero; 
in the latter case the result is the same as is obtained 
by Rankine’s formula. Another point of interest 
which was studied in these tests was the building up 
of passive pressure on the gauge as the gauge plate 
was pressed back by the compression springs against 
the filling. In Fig. 6, page 342, graphs plotted for 
tests on 3 ft. and 7} ft. depths indicate that only 
a slight movement will give a passive pressure of 
two or three times the static value, but that for 
greater values the movement is much increased. 
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BREAKWATERS. 
By R. R. Mrnrkry. 
(Continued from page 302.) 


Storm Waves.—There are many opinions about 
the depth at which a roller will break. Some 
engineers are of the opinion that the breakers occur 
where the depth is equal to the height of wave, 
trough to crest, and others that one and two- ‘hirds 
of the height of wave is the mean depth of water 
at which breakers commence. It is a matter un- 
doubtedly influenced by the locality and nature of 
the bottom and perhaps the incidence of the wave 
line on the beach. The reliability of the observers 
is unquestioned and with such a difference of values 
it would be advisable to take for general purposes 
a mean at 1-3 times the height of wave as the mean 
depth at which breakers occur. As far as an engineer 
of sea-works is concerned, all storm waves are waves 
of translation, but there are exceptions in the case 
of vertical-wall breakwaters in deep water where 
severe conditions may develop under oscillating 
waves. Storm waves are of greater height and length, 
and hence of greater velocity of propagation, than 
the waves of moderate weather. 

Sea works are usually constructed in water where 
the maximum depth is but a fraction of the wave 
length and they are therefore subject to the on- 
slaught of the waves in the most destructive phase, 
that is, about the breaking depth, where the whole 
energy of propagation is transformed into a blow. 
Near coasts, the height of the storm waves likely to 
be experienced depends upon the depth of water, 
fetch, and exposure. It would appear that on the 
coasts of Great Britain waves of a height of 30 ft., 
trough to crest, are not uncommon but on account 
of the large tidal range in some spots, waves of 
15 ft. to 20 ft. may be the most destructive. Thus 
a wave of 20 ft. may break on the 26 ft. depth mark 
which is a fair average depth for the heads of piers 
at low tide round our coast. The line of the crest 
of the wave is generally at right angles to the direc- 
tion of the wind, but on approaching the coast the 
tendency is to wheel and to become more or less 
parallel with the shore line owing to the drag or 
friction of the bottom at one extremity. It is a 
fact of experience that the greatest damage is most 
frequently caused after the gale has reached its 
peak. During the period of abatement of the wind, 
the waves are less aerated and advance solidly against 
an obstruction, so that the impact is that of two 
non-elastic bodies. 

Up till the outbreak of the war French engineers 
were carrying out researches on wave action against 
vertical obstructions at Dieppe and Le Havre. So 


far, the results have not given sufficient data on 
which to dogmatise, but have verified certain points 
of the above and established the following empirical 
These engineers were using more delicate 


rules. 
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and elaborate recording devices than was formerly 
possible and without doubt useful data will be 
forthcoming. In the method used, the actual waves 
impacting on the sea walls are filmed on their 
approach to the time when they are, after impact, 
shot up into the air and cascade over the wall. 
Simultaneously with the filming, the wave and its 
reactions are measured for pressure intensity and 
velocity : that is, the height of the impact column 
and the return fall; the timing of the blow; and 
several other items are all mechanically recorded. 
It has been found that from the instant of impact the 
maximum pressure is reached in one two-hundredth 
ofa second. The highest intensity of pressure so far 
recorded is no less than 6-6 tons per square foot at a 
point just above the base of the wall. This empha- 
sises the fact that the wave is not a surface phe- 
nomenon, but transmits its energy over the full 
depth of a shoaling beach. 

One interesting and surprising fact brought to 
light was that the column of water sent into the 
air on impact registered a maximum velocity of 
290 ft. per second. The experimenters advance the 
theory that this is due to the explosion of the air 
(aeration and entrained) compressed in the wave at 
the instant of impact. From this it is reasonable 
to deduce that the downward reaction will be equal 
to the upward cascading and that the foundation 
blocks and the lower tiers of masonry are subjected 
to enormous pressures, so that any defects such as 
cracks, loose joints, or inefficient bedding, will be 
the first to suffer. 

Velocity of Waves.—One of the old rules for the 
velocity of waves on a shore where the length of 
wave, crest to crest, is much, greater than the depth 
of the water is the gravity formula v = +/ 2h, 
where h = half the depth of water. This has been 
somewhat modified as the result of more extended 
investigations to 


v=cVY5-2L 





where 
v = velocity in feet per second, 
¢ = a coefficient depending on the assumption that 
the orbits of the wave particles change from 
cireular to elliptical on arising bottom, and has 
the following values— 
5-0 10-0 20-0 30:0 40-0 
c , 0-55 0-75 0-92 0-98 0-99 
L = length of wave, crest to crest, in feet, and 
d = mean depth of water in feet. 
It will be seen from the construction of the 
formula that with increase of depth the coefficient 
¢ approaches unity and that in depths over 50 per 
cent. of the wavelength, c= 1. In deep water 
long waves have the greater velocity irrespective 
of the height. 
Height of Waves.—To a landsman at sea in a gale, 
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but as a technical datum it is useless and inexact. 
Various authorities state that a maximum height for 
deep-sea waves is probably 60 ft. and those occur in 
the Antarctic regions only. Nearer home, in the 
Bay of Biscay and the Atlantic, waves of about 
40 ft. trough to crest have been observed in extra- 
ordinary gales. The old rule of wave height is 


h =1-5>/F 
where 
h = height of waves in feet. 
F = fetch, or length of open sea in nautical miles 
(6,080 ft.). 

The well-known harbour engineer, the late Thomas 
Stevenson, recommended the following modification 
for short fetches :— 

as 


h=1-5/F + (2-5 — 4 


Near the coast the height is influenced by the 
bottom contours and also by the duration and 
strength of the wind in one direction. If during a 
gale from one quarter the wind veers several points, 
a lumpy sea may result but the height of the waves 
may be reduced. As a guide to the proportions 
between wave height and length it has been suggested 


F). 


that for storm waves I™ 0-05. This, however, 


cannot be relied on as a general rule, as so many 
factors bear upon the proportions. 

Fetch.—Fetch is the length of open sea or stretch 
of water over which waves may be generated by 
the wind; in other words, the distance between 
opposing coast lines, providing there are no inter- 
posing shoals or reefs which would reduce the 
exposure. There are physical and meteorological 
conditions of localities which would modify the 
maximum height of waves to be expected, as, for 
instance, if the prevailing direction of winds of gale 
force is not along the line of maximum fetch. On 
the other hand, some harbours exposed to heavy 
gales from the direction of maximum fetch are not 
subject to such heavy seas as when the wind may 
veer to some other point. The effect of this veering 
of the wind during a gale may be assisted by the 
contours of the bottom causing the waves to heap 
up and wheel into the harbour or bay. The new 
line of attack may be along a deeper channel and 
thus allow the closer approach of heavy waves. It 
has also been noted that the scour or bottom wash 
on a loose bed during the early part of a gale may 
subject the works or harbour to the onslaught of 
waves of a height increased in almost equal pro- 
portion to the amount of scour. 

The phenomena of scour and deposit that takes 
place on a shore line during a gale is of such a 
complex nature that it becomes difficult to generalise. 
One fact seems to be well founded and is that strong 
off-shore winds cause a beach to heap up, but a gale 
coming from the sea causes scouring of the beach. 





waves have the appearance of being “ mountains 





high.” As an expression it is colourfully descriptive, 


There is little doubt, however, that the transporting 
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action of the waves depends a great deal upon the 
direction of the wind and the physical nature of the 
shore line. The steep slope at which a shingle beach 
is left after a gale is due to the heaping up of the 
shingle during the advance of the waves. The open 
nature of the material reduces the effect of the 
undertow or drawback. The flow back of the wave 
is partially filtered through the shingle and thus 
leaves a deposit at the toe of the upward wash. 
This is easily verified by inspection on the south-east 
coast beaches. 

Impact and Energy of Waves.—The terrific force 
exerted by the assault of a series of storm waves 
is evidenced by the surprising effects produced. The 
archives of the learned and professional institutions 
are well stocked with records of eye-witnesses’ 
accounts of actual happenings during gales. It is 
recounted that concrete blocks of 20 tons weight 
laid as wave-breakers on the weather side of the 
breakwater at Ymuiden have not only been pushed 
bodily over the bottom, but that one was washed 
over the 12-ft. high breakwater into the harbour. 
At Wick, Scotland, two stones of 8 tons and 10 tons 
weight, respectively, were picked up by a wild sea 
and landed on the parapet of the breakwater at 
a level of 21 ft. above high water. At Alderney, 
blocks of 9 tons weight were washed up from the 
top side of the rubble mound, 45 ft. below the top 
of the breakwater, and thrown into the harbour. 
Thus it can be imagined that in exceptionally bad 
weather the power of the waves is enormous and 
design must eliminate as far as possible the risk of 
constructions of vulnerable form at the critical 
level of the breakers. The dynamic effect of large 
volumes of water striking a non-elastic face can be 
appreciated from the figures given above. 

On the north-west coast of Ireland it was recorded 
that 6 ft. rollers registered a pressure intensity of 
1-4 tons per square foot and a series of storm waves 
of 20 ft. height gave only 2 tons per square foot ; 
yet in a different locality not far away, 3-5 tons per 


square foot were recorded for similar conditions. | 


When it is considered that blocks of concrete of 200 
tons weight have been shifted by storm waves, it will 
be realised with what care the foundations of break- 
waters should be designed and constructed. Owing 
to defective foundations, a gale at Peterhead, on the 
north-east coast of Scotland, shifted two enormous 
blocks of 2,600 tons and 1,300 tons, respectively. 
The impact of the charging wave is not always the 
most serious of the blows, as it has been known 
that the columns of water launched into the air 
have caused the destruction of several heavy struc- 
tures in their fall on to the roadway. This water 
column may easily reach a height of 200 ft. above 
water level. The following formula for wave energy 
is useful, as it facilitates the approach to the problems 
of design. 
For deep-water waves- 


A? 
B= sie(1 4-985 5) ft Ib 


For shallow water— 


h? 
E = 81h? (: 4-935 ¢ ) ft. Ib. (2) 
where 
E wave energy in foot |b. 
1 = length of wave, crest to crest, in feet. 
h height of wave, trough to crest, in feet. 
d = depth of water in feet. 
c coefficient, having the following values— 
1 
5 0-1 O2 O83 O-4 
c 3°31 1-39 1-08 1-0 


The impact of waves against a vertical break- 
water in deep water causes a reflection and a change 
of direction in the rotation of the particles. The 
reflected wave, on meeting the advancing wave, if 
they are more or less of the same amplitude, will 
merge into its fellow and rise vertically ; there will 
be no breaking or projection of energy as the result- 
ing jet will fall back on itself. This is sometimes 
called a standing wave. In this connection, standing 
waves are also formed by the rapid descent of water, 
as in the overflow from a dam, meeting a standing 
body of water; there is no horizontal movement. 
This is a type of wave impact more common in such 
seas as the Mediterranean on vertical deep-water 
breakwaters, as at Algiers. 
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a wide tide range such waves may occur at high 
water, but at low tide the type is changed to the 
shallow water wave. Providing the depth of water is 
greater than a quarter of the wavelength there will be 
no break but the wave reflected from the wall will 
form a secondary wave on meeting the advancing 
wave. So long as these conditions hold, the pressure 
on the wall is purely hydrostatic shock, as already 
described. Where the approach to a vertical break- 
water is over a shelving beach, the wave may break 
before it reaches the wall at the point where the 
depth of water is less than will maintain the wave 
form. However, where the wave reaches the wall 
before breaking, the whole of the wave energy is 
absorbed in the shock. 

Major Bagnold, in his experiments on wave 
pressure, has shown that, if the jet of a breaking 
wave strikes the wall before it falls, a large air 
cushion is enclosed between the wave front and the 
wall. The bursting of this air cushion causes the 
large spray columns, often so spectacular and awe 
inspiring. The large air cushion, however, prevents 
heavy pressures from being generated. The wave 
which causes the shock pressure, according to the 
same authority, is that where the break is a fraction 
of a second later and the air cushion is very slight. 
The accompanying noise of this wave impact is sharp 
and of high pitch. It would appear to be the 
critical type of wave between the air cushion type 
and the standing wave. To obtain this type of 
wave on model experimental apparatus is difficult, 
as the conditions of its generation are most delicate. 

The conditions of natural generation are so critical 
that these waves occur but seldom, and are then due 
to a series of overlapping complex conditions ; 
| observers on French and Italian breakwaters were 
|not fortunate enough to encounter many instances 
during a considerable period of observation The out- 
come of their natural-pressure measurements was 
that a maximum pressure intensity of about 100 lb. 
per square inch was recorded, whereas Major Bag- 
nold’s computations were that a pressure intensity of 
; about 1,000 lb. per square inch was possible. In such 
circumstances it would appear that it would be the 
more practical line of approach to take the full-scale 
results as a basis of design, with a suitable factor of 





|safety, until laboratory experiments prove more 
conclusive. One point which emerges is that the 
complexity of mathematical treatment is such as to 
| emphasise the value of empirical data from observed 
|conditions. It is much easier to guide water than 
|to oppose it, and more profitable to observe and 
measure effects in the locality than to depend upon 
mathematical assumptions. As likely as not the 
preliminary data will be incomplete ; shock pres- 
sures have been found to be ten times greater than 
| the apparent hydrostatic pressure. 
| The size of blocks to be used in breakwatér con- 
struction is a debatable point; some engineers 
| Saver huge monoliths, floated out to the site 
| and subsequently filled with concrete or stone, 
| while others prefer keyed or dowelled coursed 
| blocks of about 16 cubic yards volume. It is 
impossible to generalise upon which is the better 
type as there are usually so many factors to take 
into consideration. The local conditions are un- 
doubtedly the main factors in the decision, not 
only from the structural point of view but from the 
economic. It may be said dogmatically that a 
‘vertical wall breakwater should be avoided,” 
but that would not be helpful or even good advice. 
As explained above such breakwaters should not be 
constructed where there is a probability of storm 
waves breaking due to shallow water. Some of the 
most substantial breakwaters, however, are the 
vertical walled piers at Dover, on the Tyne and 
Wear, and at Peterhead. It has been shown that 
wave action on vertical walls which are judiciously 
sited and aproned is reflected and not disrupted. 
There is a school of thought which contends that 
waves of oscillation against a vertical breakwater 
are not, in the reflection, equivalent in effect to a 
standing wave but have a hydrostatic and dynamic 
effect which exceeds that of a standing wave. 
Professor C. Cagli states that the actual pressure 
exerted exceeds that of a standing wave brought 
into being by the trochoidal wave. In experiments 
on the Genoa mole, it was computed that a wave 
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a pressure 26 per cent. greater than that which would 
be produced by a standing wave of twice the height 
and the same length arising from the reflection of 
the ordinary wave. It was also shown that the 
maximum pressure of oscillating waves was generally 
just below smooth sea level and equal to the hydro- 
static pressure due to the height of the wave. 


(To be continued.) 
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Air Conditioning Analysis. By WILLIAM GOODMAN. 

New York: The Macmillan Company. [Price 6 dols.] 
Air conditioning, in engineering, has certain attri- 
butes resembling those of valency in chemistry : 
of valency, it has been said that the first-year student 
knows everything, and the Emeritus Professor 
nothing. To take air at a given temperature and 
humidity, and to deliver it with either or both 
these values changed—what, on the face of it, could 
be simpler? That the intervening stages are 
complex, at least in theory, is amply demonstrated 
by this American work, which deals entirely with 
the physical and mathematical aspects of air con- 
ditioning, and contains nothing of technical or 
practical detail. A thorough knowledge of under- 
lying principles is essential, however, both in the 
design of individual components of equipment and 
in the layout of complete plants. 

Air conditioning is continually increasing in 
importance, both as an amenity measure and in 
the industrial field, and a considerable body of 
specialist literature has already accumulated. There 
is no doubt that interest in the subject is growing— 
for example, heating and ventilation has been 
admitted recently to the A.M.Inst.C.E. examination 
syllabus; hence the appearance of this book is 
timely. It commences with the most elementary 
definitions, and pilots the reader, easily and surely, 
through the deeper waters, so that he cannot fail to 
increase his knowledge of this intricate subject. 
The various chapters include worked examples, 
showing how the methods described can be applied 
in specific cases. Many of the problems are dealt 
with graphically, and one of the most interesting 
features of the book is the detailed explanation of 
the geometry of the psychrometric chart. The 
derivations of all the equations used are given in 
appendices to the chapters in which they appear, 
and, in fact, the book may be fairly described as an 
exhaustive treatment of the subject. It throws 
light on to many points which most text-books leave 
obscure—for example, why the total-heat content 
(or “enthalpy ’’) of a mixture of air and vapour is 
closely (though not absolutely) related to the wet- 
bulb temperature. Chapter 16, dealing with the 
behaviour of air in contact with water, is of excep- 
tional interest, as also is the section dealing with 
‘* fogged air,” in which it is mentioned that a band 
of dense fog, 100 ft. long, 6 ft. high, and 6 ft. wide, 
contains less than half a tumbler of water. A very 
complete set of tables is included, dealing with the 
properties of mixtures over a temperature range 
of — 40 deg. to 200 deg. F., the total heat values 
being based on an arbitrary value of 10 B.Th.U. 
per pound of dry air at 0 deg. F. Sectional psychro- 
metric charts are also supplied, contained in a 
folder. 

We have certainly moved far since the days when 
engineers prepared air-conditioning schemes, armed 
only with Glaisher’s Tables and a slide rule. To 
give them their due, these worked quite well; but 
more fundamental and exact knowledge is essential 
in modern application, and this book supplies it 
abundantly, in a style that is clear and logical. 
According to the introduction, much of the subject 
matter has appeared already in our American con- 





temporary, Heating, Piping and Air Conditioning, 
the quality of which is appreciated by engineers in 
this country. 





Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended March 31, the Export Credits Guarantee 
Department assumed liability, under Section 1 of the 
Export Guarantees Act, 1939, up to a maximum of 
9,817,0251., in respect of contracts, policies and guarantees 
amounting to 18,149,7371. 
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MODERN DEVELOPMENTS IN 
HEATING.* 
By F. Bucxryenam, B.Sec., A.M.Inst.C.E. 
(Concluded from page 325.) 
Ir is possible to get a specially low tariff for energy 
taken during off-peak hours, which in practice means 
taking it during the night and storing the heat for use 
during the day. Even in such cases, it is exceptional 
for electricity to be offered at less than $d. per unit, 
which does not come within measurable distance of 
competing with solid-fuel firing. Incidentally, the 
necessity for storing the heat by raising the temperature 
of large volumes of water uses up much space for accom- 
modation of the tanks, adds enormously to the capital 
cost, and compels the distribution of the heat by the 
circulation of the hot water, thus surrendering at once 
any advantage that electricity might claim due to the 
special nature of the heat it offers. On the credit side 


there remain the saving of attendance, the avoidance | water radiators, and careful records were made of | imposed as to when this occasional heating load c 


of a chimney, and the absence of boiler-house dirt, 
these being left behind at the power station. When 
application is made to an electricity undertaking for 
special rates for an off-peak tariff for thermal storage, 
it will usually be stipulated that they shall not be 
required to increase the size of their mains beyond what 
is necessary to supply lighting and power to the building 
during the day. 
of 4d., but is rarely capable of being favourably con- 
sidered. 

Another type of offer, reported in connection with 
the Seymour-place (St. Marylebone) public baths, was 
as follows :—‘* The Ministry of Health is prepared to 
approve the all-electric scheme if the annual charge 
for heating and steam is fixed at 2,100/. subject to 
variation of fuel cost, which it regards as comparable 
with the annual charge for a coke-fired installation. 
Che Electricity Committee accordingly recommends 
that the inclusive charge to the general account for all 
electric supplies shall be 2,600/., being 2,100/. for heat- 
ing and steam and 500J. for lighting.”’ To deal with a 


building such as that discussed under panel heating by | 


a system of thermal storage would require a heater 
capacity of 1,820 kW and electrode boilers costing about 
5,0001. at pre-war prices. The annual consumption 
would be 3,280,000 units costing, at $d. per unit, 
6,830/. per annum, as compared with 1,078/. per annum, 
using coal at 35s. per ton and 65 per cent. efficiency. 
\ hundred such buildings would be more than sufficient 
to fill up the hollows in Barton power station load 
curve; thereafter no more cheap electricity would 
be available. New plant would have to be laid down 
at the station to meet the heating load, which would 
inevitably have to bear its full share of the overheads 
and electricity would certainly not be available at $d. 
per unit. 

Electricity is the highest grade of energy available, 
costly to produce, but capable, by the closing of a 
switch, of giving at any point, heat in any form 
required, luminous or non-luminous, at high or low | 
temperature, radiant or convected ; and also capable 
of doing mechanical work at any point required with 
some 90-per cent. efficiency. Its employment for the 
mere heating of low-temperature pipes and panels is 
an economic sin; more particularly so, when an 
inevitable by-product of the electric supply industry 
is enormous quantities of low-temperature heat, of just 
the kind suitable for heating buildings, which in 
nearly every case is allowed to go to waste. Only 
some 25 per cent. of the energy of the fuel consumed 
in a power station is usefully converted to electrical 
energy, and of the remainder as much as 60 per cent. 
goes to waste into rivers or on cooling towers. 

The requirements of a modern town are not really 
very different from those of a factory which makes use 
of the latent heat of its steam for heating purposes 
after it has done work by passing through an engine. 
Every household needs hot water for the person, 
clothes, and cooking utensils ; factories need hot water 
for process work : dwelling houses and public buildings 
need heating, and, for all these purposes, hot water, 
the waste product of the electrical industry, could be 
used. Some sacrifice in station efficiency would have 
to be made, of course, but this would be immaterial | 
in relation to the extra revenue to bederived from the 
sale of low-pressure steam and hot water. 
same time, a valuable contribution to the smoke abate- 
ment problem could have been made. 
burnt more efficiently and lower grades of fuel used at 
a large central station than in kitchen grates. It has 
been estimated that for every ton of additional coal 
burnt at the electricity station 10 tons would be saved 
in the kitchen grate. Distinguished support of this 
point of view has been given recently by Professor 
©. L. Fortescue in his presidential address to the 
{nstitution of Electrical Engineers. The necessity for | 








* Paper read at a meeting of the Manchester Associa- | 
tion of Engineers, held on Friday, April 9, 1943. 
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| capacity, much of the space having roof lights. 
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| rebuilding certain urban areas surely provides a new 
| opportunity in certain favourable cases of considering 
| their requirements as a whole. 


| No one has ever made a full-scale comparison of 


| electric heating and fuel-fired heating by installing in 
| a large building, first the one and working it for twelve 
| months, then ripping it out and installing the other, 
and publishing comparative results. Such a full-scale 
| experiment would be much too costly and inconvenient 
to do as an academic exercise ; but luckily it is not 
| necessary to do it. Some time ago, the Stockholm 
City Council were concerned to find out whether it 
| would be practical to heat their new town hall elec- 
| trically. For the purpose of testing, a suite of offices 
was provided with two heating systems, one consisting 
| of low-temperature electric radiators and the other of 
| hot-water radiators heated by a coke-fired boiler. In 
jeach room thermostats were installed to maintain a 
uniform temperature of 64 deg. F. The rooms were 
heated in alternate weeks by electric radiators and hot- 


| consumption of electric energy and coke. The result 
| was a foregone conclusion, but several important facts 
emerged. 

With continuous heating, night and day, it was 
| found that 5,000 units of electricity produced the same 
| result, as determined by the thermostat, as one ton 
per lb. coke. This _ indicates 


| of 12,000-B.Th.U. 


as heat in the rooms, 63 per cent. of the calorific value 
| of the coke was similarly liberated—a figure to remem- 
ber—although it should be noted that a good deal of 
the heat lost from boilers, mains and flues would be 
usefully employed in keeping the structure warm. 
With coke at 50s. a ton, and allowing an additional 
| 25 per cent. for attendance, for electricity to be compe- 
| titive, it would require to be available at 0-15d. per 
unit. It was, in fact, offered at 0-67d. per unit, and, 
with any proper understanding of power-station econo- 
| mics, it is difficult to see how it could be offered for 
'less for a load which for nearly half the year is com- 
| pletely cut off. 

Special advocates of electricity often say that there 
| is special merit in the thermostat and that by its means 
| it becomes perfectly feasible to maintain a building at 
|a uniform temperature from September 30 to May 1, 
and that it is practically as cheap to do so as to warm 
| the building during the day and to switch off the current 
| during the night. The Stockholm experiments com- 
| pletely refute this idea. It was, in fact, found that, 
by switching the current off from 5 p.m. to 7 a.m., 
and allowing the building to cool, the temperature 
could still be raised to 64 deg. by 9 a.m. when the 
offices were to be occupied, and that by such means 
| the energy could be reduced to three-fifths of the 
}amount used for continuous heating; but it is per- 
fectly possible to bank the coke fire and effect almost 
| the same saving. 

Yet another example was recently given before the 
Manchester Branch of the Institution of Electrical 
Engineers of a one-storey building of 58,000 cub. ft. 

The 
annual consumption was 109,000 units with a maxi- 
mum demand of 35 kW. Tubular heaters were used, 
controlled thermostatically ; otherwise the heating 
was continuous. We are not told what was actually 
paid for electricity, but, assuming the tariff which the 
supply undertaking would probably pay to the Central 
Electricity Board, namely, 3/. 10s. per kilowatt plus 
0-25d. per unit, allowing nothing for distribution 
charges or company’s profit, the cost would be 0-52d. 
per unit, or 236/. per annum. No exact comparison 
with fuel firing is necessary. Six hundred square feet of 
the hot-water radiators would give conditions of 
comfort in such a building, involving the consumption 
of 22 tons per annum, costing, say, 501. Even if a 
similar sum is allowed for attendance, it would still be 
necessary for electricity to be available at 0-22d. per 
unit for it to be competitive. Tubular heaters, cast- 
iron radiators and ceiling panels can be maintained at 
the required temperature from coal or coke at one-fifth 
to one-tenth the cost of electricity and there is no 
physical means of telling the difference. In cases 
where a means of rapid warming of individuals is 
required, electric radiators have their special use to 
provide beams of radiant energy with greater facility 
than any other means, and this special facility may be 
| well worth the price asked. 

Not every building, and certainly not every room 
|in every building, is in need of continuous heating. 
| Board rooms, banqueting halls, council chambers and 
the like may be used only infrequently, the total time 
| not amounting to more than a hundred hours or so per 
| annum. Such a case is the banqueting room of the 
Guildhall at Bath. It has a capacity of 100,000 cub. ft. 
|and is electrically heated with tubular heaters round 
| the skirting, and two imitation coal fires placed in the 
original fireplaces for psychological effect. The total 
loading is 32-4 kW, and the temperature is automatic- 
ally controlled by thermostats. During the first twelve 


| 


| 


| 





and heating was on each occasion from cold. A tota! 
of 3,900 units was used which, at Id. per unit, cost 
161. 5s. and works out to an average of 5s. 7d. each time 
the room was occupied. No doubt, for the service 
| rendered, this was a very reasonable figure and, froy 
| the consumer's point of view, entirely justified the \se 
| of electricity in this particular case ; but the very fact 
which makes such a use of electricity justifiable to the 
consumer may prove anathema to the electricity under 
taking unless it is at liberty to restrict the hours during 
which such a load may be taken. The capital charyes 
to supply 32-4 kW would certainly amount to ove; 
1,100/. and to justify such a capital expenditure and to 
meet cost of maintenance, rent, rates, management, 
fuel and replacement, the total taking in respect of such 
a capital expenditure would have to be, not 16/., but 
3001. This may not be of importance if plant and 
| cables are already earning this revenue from other coy. 
| sumers and the heating is taken when these consumers 
| do not require power. Apparently no restrictions were 
ild 
be taken, but it is obvious that the undertaking js 
| taking the chance that it will not come on during the 
peak. Should it, in fact, do so and the undertaking is 
| purchasing from the Central Electricity Board, it wil] 
| actually pay 115/. per annum for the service which it 
retails for 16/. It is obvious that there is no possi- 
| bility of any considerable development of so unre 


n 


" 
| 
| 
| 
| 
| 


The figure per unit is then of the order | that, if 100 per cent. of the electrical energy appeared | munerative a heating load. 


The Heat Pump.—It has been shown that the neces 
sity of burning 3 Ib. or 4 1b. of coal at an electric power 
| Station to produce the thermal effect of | Ib. burnt in 
| a central-heating boiler, imposes a definite limit to the 
}extent to which electricity can be employed direct}, 
for heating. Thermal storage during off-peak periods 
| has made it available at specially cheap rates, but the 
| power station cannot escape the necessity of burning 
this extra coal. It becomes necessary, therefore, to 
examine whether by employing some form of heat 
pump 4 more economical! use can be made of high-grade 
vlectrical energy and something more than 3,420 
B.Th.U. delivered as heat for each unit employed. 
The idea originated with Lord Kelvin, who, in 1852. 
discussed a reversed heat cycle applied to an air com- 
pression machine. Many other references to the possi- 
bility have since been made by eminent people, includ 
ing Dr. Ferranti and Sir Dugald Clerk, but none of them 
seems to have worked it out practically. In 1924, Mr 
Frith and the author were interested in this question 
and, after concerning themselves with air cycles, hit 
on the practicability of using the vapour-compression 
machine. As a result, a small refrigerating machine 
was installed in a hospital to perform the dual function 
of cooling a mortuary and warming an adjacent room. 
Since then the whole subject has been thoroughly 
explored by Mr. T. G. N. Haldane, in a classic paper* 

before the Institution of Electrical Engineers. 
Carnot showed that the ideal efficiency of a heat 





2 on on 
engine is where T, and T, are absolute upper 


1 
T, 
and lower temperature limits. If the Carnot engine is 
reversed, that is, supplied with mechanical energy and 
made to pump heat from a low to a higher temperature, 


7 ; and, if T, — T, is 


2 

small, a very large quantity of heat will be pumped 
from one source to the other. The source of the low- 
temperature heat in a practical machine will be the 
unlimited heat of the surroundings. If we are content 
with a small temperature rise, we can pump many 
times the energy expended in pumping, but the larger 
the rise the less the gain. Thus, if heat be taken in 
at 40 deg. F. and delivered at 60 deg. F., the theoretical 
efficiency is 2,600 per cent.; and, if we delivered at 
100 deg. F., the efficiency is 933 per cent. When 
allowance is made for the losses in motor and com- 
pressor of the actual machine, efficiencies of the order 
of about half the theoretical values are attainable. It 
follows that, with a moderate rise of temperature which 
would be quite worth while for the purpose of air warm- 
ing, one can deliver as heat many times the energy 
expended in driving the compressor, and more than the 
heat contained in the fuel burnt to produce it. 

The simplest application would be one in which air 
would be circulated through the building. It would be 
heated by passing it over the hot condenser coils of the 
refrigerator, and the exhaust air would be passed over 
the evaporator where it would give up its heat before 
being thrown away. The ultimate source of the heat 
would be that of the incoming cold air. The size of 
evaporator and condenser would be large, but it could be 
worked with a low temperature difference and a corres- 
ponding increase in efficiency. The most promising 
possibility, and one which would enable more economic 
sizes of evaporator and condenser to be used, is where 
a supply of water from a river or canal is available for 
the source of heat, and where the building can be 


the heating efficiency is T 
1 





* “The Heat Pump,” by T. G. N. Haldane, M.A. 





months, the room was used 58 times, totalling 185 hours, 
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heated Att r pare nt wr as, oe eee or EFFECT OF SELENIUM, TELLURIUM, 
the embec -panel system. e possibility of apply- AND BISMUTH ON COPPER.* 


ing a heat pump to the heating of buildings does not 
uppear so remote when it is remembered that schemes of | By Maurice Cook, D.Sc., Ph.D., and G. PARKER, 
refrigeration for cooling buildings in summer have been B.Se., Ph.D. | 
installed in the United States on a large scale. Such a si 

machine could be designed with a system of cross-over (Concluded from page 338.) 

connections to serve the dual purpose of a heat pump in Physical Tests._Tensile tests were made on finished 
winter and refrigerator in summer. Meanwhile, there | tubes in full section, after the test-pieces had been 
ire many less spectacular opportunities for using the | annealed.in a normal atmosphere in an electric furnace 
heat discharged from ordinary refrigerating plants which | at 600 deg. C. for half an hour and quenched in water. 
would be economically worth while and which would While it was not possible to carry out tensile tests on 
use the principle of the heat pump. all of the materials which failed in piercing, tensile 

District Heating and Power Supply.—Taking the | strength and elongation values on material which failed 
heating demands of the panel-heated building, already | at subsequent stages, and consequently could not be 
considered, as typical, it is seen that, for each 1,000,000 | completed to tubes of finished size, were determined 
cub. ft., the maximum demand expressed electrically | on strips cut from the discarded products. Such strips 
is about 500 kW or, if energy has to be taken during the | were cold-rolled and then annealed and quenched 
night and stored, 1,000 kW. The normal day load for | under the same conditions as the finished tube samples, 
lighting, lifts and ventilation would only be of the|the specimens for testing being of the standard size, 
order of 100 kW. It is evident that plant designed | that is, } in. in width with a gauge-length of 2 in. 
to deal with the day load could only provide thermal | Hot and cold bend tests were carried out on specimens 
storage for one-tenth of the buildings connected to the | cut from tubes annealed after the second drawing 
supply. If a larger proportion of the buildings is to | operation rather than on specimens from finished tubes, 
derive heat from electricity, additional plant would | since larger test-pieces, more convenient for testing, 
have to be laid down and heating would have to bear | were thereby obtained. One-inch lengths were cut 
its normal proportion of the standing charges as well | from the tubes and slit longitudinally. After flattening, 
as the cost of fuel consumed. The heating load would | the edges were draw filed, and the test-pieces were 
determine the demand on the station and, under these | annealed for half an hour at 600 deg. C. and quenched 
conditions, load would be taken for heating during the in water. 
day as well as at night. A load of this character, which | Two cold bends were made on each specimen, so that 
would shut down almost entirely during the summer | the internal and external surfaces of the tube were on 
months, would not be regarded favourably by any | the outside of the bend and thus stressed in tension. 
electrical undertaking, and the charge would have to | In the hot bend test the flat annealed specimens were 
be at least of the order of ld. per unit, which would be | bent carefully to an included angle of about 80 deg. with 
prohibitive for large-scale heating. |the inside surface ‘of the tube on the outside of the 

If the matter is approached from a different angle, | bend, heated to 620 deg. C., rapidly withdrawn from 
one obtains a much more practicable possibility. | the furnace, and the flat bend completed by two or 
Consider a compact area like the City of London, con-| three quick hammer blows, In most of the few 
sisting of an area of approximately one square mile, | materials which were not available as tubes after the 
which will have to be almost entirely rebuilt. On such) second drawing stage, because of earlier failure, bend 
a site, there may be the equivalent of 1,500 buildings, tests were carried out ‘on strip samples prepared from 
each of 1,000,000 cub. ft., and each needing 6,000,000,000 | the products in the same way as strips for tensile tests. 
B.Th.U. per annum for heating purposes, which would| The microstructures of a representative range of 
use 330 tons of coal or coke or 220 tons of fuel oil, a | finished tubes were examined, as well as those of products 
grand total of 500,000 tons of coal per annum. The | which failed in process. Arsenic appeared to have no 
opportunity might be taken of eliminating these | effect on the microstructure, and no constituent asso- 
1,500 independent boiler plants and installing an inter- | ciated with the presence of bismuth was detected even 
connected heating scheme. in those coppers containing the largest addition of this 

This large amount of fuel will have to be burned in element. When selenium or tellurium were present in 
any case. Consuming it in one or a number of carefully | either the arsenical or non-arsenical series, in any of the 
sited stations, where fuel and ash can be handled | quantities and combinations considered, a_light- 
efficiently, in itself has advantages. When it is con- | coloured blue-grey constituent, in the form of elongated 
sidered that, by burning a little more coal and passing | particles, occurred. Although this could be detected 
the steam through turbines, practically the whole of | in unetched sections, it was made much more readily 
the normal electrical load of the district can be carried | visible by etching with a mixture of ammonium 
as a by-product, the proposal becomes still more | hydroxide and hydrogen peroxide, which had a darken- 
attractive. Connected to the Grid, there would be | ing effect. By none of the very large number of etching 
no need for an exact balance of electrical load with | methods and reagents tried was it possible to distinguish 
heating load, and the effect from the point of view of | between the selenide and the telluride of copper. The 
the electrical authority would be to give them the | particles of selenide and/or telluride were not very 
advantage of a broad peak-load station covering a | uniformly distributed, but on the other hand there was 
large proportion of the winter load. It would pro- | no evidence of any tendency to segregate either in areas 
bably be considered unnecessary to use the stations|or at grain boundaries. It was possible to detect 
for generating electricity during the summer, although, | microscopically the selenide and telluride in those 
if they were sited by the riverside, it would be practic- | coppers containing the lowest amounts of selenium and 
able to do so with exemplary efficiency, taking con- | tellurium elements, which were, respectively, 0-021 and 
densing water from the river. 0-008 per cent. 

From the point of view of the users of heat, it is| Discussion of Results —The non-arsenical series con- 
immaterial whether it is delivered to them as steam or | sisted of coppers containing for each nominal bismuth 
as hot water, although it would make a considerable | content of nil, 0-001, 0-002 and 0-003, nominal con- 
difference to the size of the distributing mains. It is| tents of no selenium or tellurium, 0-01 Te, 0-01 Te 
probable that the buildings of the future will be panel | plus 0-01 Se, 0-02 Se, 0-02 Te, 0-02 Se plus 0-02 Te, 
heated, in which case the need is for water at 130 deg. F. | 0-04 Se, 0-04 Te, and 0-04 Se plus 0-04 per cent. Te. 
or less, which could be provided by condenser circulating |The arsenical series included also nominal bismuth 
water from generating sets working with a fair economy. | contents of 0-004, 0-005, and 0-006 per cent. In the 
The alternative is to use back-pressure turbines of less | non-arsenical series, no failures occurred with bismuth 
efficiency, delivering steam at a pressure consistent | contents up to 0-0035 per cent. in the absence of 
with the size of mains decided upon as practicable. It | selenium and tellurium. Tensile test results on these 
is remarkable that, with so many successful industrial | were normal, and no failures occurred in either the hot 
examples of combined power and heating to give | or cold bend test, except in the copper containing 
guidance, little attempt has been made to apply the | 0-0035 per cent. bismuth, which cracked on bending 
experience to district heating, and the electric supply | at 600 deg. C. The presence of selenium in amounts 
industry has instead encouraged a method of heating | up to 0-045 per cent., in the absence of tellurium, did 
which has been barely remunerative and is incapable | not give rise to any unusual effects and there were no 
of development beyond well defined limits. It is sub-| process or bend test failures in these coppers and the 
mitted that the necessity for extensive reconstruction | values obtained in the tensile tests were quite normal. 
in certain areas does provide a new opportunity of | Most of the failures were associated with the simul- 
combining the services of heating and power in a manner | taneous presence of bismuth and tellurium. In general, 
which, to say the least, would make large savings in | those materials in this series which failed in processing 
fuel consumption, with a corresponding reduction in | did not show very abnormal tensile test results. With 
smoke. | bismuth contents up to and including 0-0025 pef cent., 
|tellurium to the extent of about 0-010 per cent. 

MAXIMUM PRICES FOR FLASH-LAMP BULBS.—The | appeared to be without detrimental effect, but with this 
Board of Trade has issued an Order (S.R. and O., 1943 | same tellurium content in the presence of 0-0034 per 
No. 247) under the Goods and Services (Price Control) | cent. bismuth, failures occurred in cold shouldering. 
Act, fixing the maximum price of flash-lamp bulbs on sale | 
to wholesalers, to retailers and to the public. The Order; * Paper entitled “‘ The Effect of Selenium, Tellurium, 
covers all types of bulb designed for use in battery lamps | and Bismuth on Deoxidised Copper for Tube Manu- 
and torches, except those for police lamps, motor-car | facture,” read before the Institute of Metals, on Wednes- 

















This effect seemed to be offset to some extent by the 
presence of selenium. With increasing amounts of 
tellurium, in the absence of selenium, its deleterious 
effect, which increased with increasing bismuth content, 
became more marked. So far as manufacturing 
processes were concerned, failures occurred in both 
hot- and cold-working operations, and cracking occurred. 
in hot bend tests. With increased amounts of tel- 
lurium, the apparent tempering effect of selenium 
could be seen. 

No process failures in either hot or cold operations 
occurred with arsenical coppers free from selenium 
and tellurium but containing up to 0-0065 per cent. 
bismuth, although in those of higher bismuth content 
test-pieces cracked in the 600 deg. C. bend test and 
inferior tensile properties were obtained with the 
coppers containing 0-0051 per cent. and 0-0065 per 
cent. bismuth. Although the presence of selenium, in 
the absence of tellurium, did not give rise to any hot 
failures over the whole range of bismuth contents 
considered, it was found that process failures in the 
cold increased in number with increasing selenium and 
bismuth contents. In those members of these two 
series with higher bismuth contents, cracking occurred 
in the 600 deg. C. bend test and low results were 
obtained in tensile tests. 

The presence of a nominal 0-01 per cent. tellurium 
addition did not appear to have any adverse effect 
on either the hot- or cold-working properties or on the 
bending or tensile properties, except on a material 
containing 0-012 per cent. tellurium and 0-0044 per 
cent. bismuth, in which failures occurred at the second 
cold-shouldering. With increased tellurium contents, 
in the absence of selenium, the process failures were 
much more numerous and increased with rising bismuth 
content. With the highest tellurium contents all of 
the heats containing bismuth failed in hot-piercing. 

As in the non-arsenical series, the presence of selenium 
appeared to counteract to some extent the apparent 
deleterious effect of tellurium. With the highest 
ranges of selenium’and tellurium contents the effect 
was not so apparent. The results, on the whole, show 
that tellurium exerts a more marked deleterious effect 
than selenium. While bismuth, in the absence of 
either of these two elements, did not appear to effect 
the hot- or cold-working properties of the metal, 
although it was not without effect in the hot-bend test 
and on the tensile test results, increasing amounts of 
bismuth accentuated the harmful influence of selenium 
and tellurium when present either alone or together. 
In general, this effect of these elements would appear 
to be more marked in arsenical than in non-arsenical 


copper. 








STEPHENSON’S SPRINGWELL 
LOCOMOTIVES, 1826.* 
By E. A. Forwarp, M.I.Mech.E. 


In early locomotive history we find two locomotives 
built by Messrs. Robert Stephenson and Company 
in or before 1826, about which, until recently, little was 
known beyond the mere fact of their existence. These 
were the locomotives supplied to Springwell Colliery, 
which was situated about 3} miles S.E. of Gateshead- 
on-Tyne, on an estate belonging to the “ Grand Allies,” 
Lord Ravensworth and Partners. The only published 
reference to them occurs in a statement made in 
Stephenson and Locke’s well-known pamphlet, Observa- 
tions on the Comparative Merits of Locomotives and 
Fized Engines, 1830. In this pamphlet it was stated 
that the two engines at Springwell had been employed 
about 44 years. A few particulars of the work done 
by them, and a record of their cost of maintenance 
during 1827 and 1828 were also given. Nicholas Wood, 
in his Treatise on Railroads (second edition, 1831) 
repeated this information in an appendix. From these 
particulars, it appears that the weight of an engine and 
tender was 10} tons. These engines are also recorded 
in an old foreman’s notebook of about 1830, belonging 
to the makers, as ‘“ 1826, Springwell locomotives 
(Jarrow).” 

The only known illustration of one of the Springwell 
locomotives is a photograph reproduced in J. G. H. 
Warren’s A Century of Locomotive Building by Robert 
Stephenson & Co., wherein the engine was said to 
have worked at Springwell until 1863 and afterwards 
at Killingworth until 1879. Smiles, in his Lives of 
George and Robert Stephenson, 1862 edition, published 
a woodcut probably made from the same photograph, 
but he describes it as an old Killingworth engine, still 
in use. This engine bears the number 2, and, although 
it must have been much rebuilt before 1862, it still 
has the typical vertical-cylinder arrangement of George 
Stephenson’s Killingworth and Hetton locomotives, 
with bar-guided crossheads, but its wheels were then 
provided with springs. While probably little of the 
original engine remained, the cylinders and driving 





* Paper read at a meeting of the Newcomen Society, 





lamps and wireless sets. | day, March 3, 1943. Abridged. 





held in London, on April 21, 1943. Abridged. 
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rods suggest by their design that they might be sur- 
vivals. The method of connecting the valve spindles TING TTA QT 
with their operating rods is somewhat different from k LOA rING-CON TACT 
that employed on the Killingworth engines, and sug- 
gests a modernised valve gear. The engine frame 
appears to be of wood, while the existence of a wide 
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smokebox suggests that the boiler may, by that time, | 
have been fitted with small fire tubes in place of a | 
single flue tube. 

The approximate dimensions of this engine, deduced 
from the photograph, are :—wheels 44 in. in diameter, 
with a crank length of 12 in.; boiler 4 ft. in diameter 
and 84 ft. long, with flat ends, the rear cylinder being 
close to the end of the boiler, while the front cylinder 
is more distant from its end; wheelbase about 68 in., 
so that the engine, in this respect, resembled the 
Darlington engines rather than those at Killingworth, 
which had a wheelbase of 7 ft. with a boiler length of 
about 9 ft. Such was the sum of the information about | 
the Springwell locomotives until 1928, when an old | 
ledger belonging to Messrs. Stephenson, covering the 
period 1823 to 1831, came to light. This gives us much 
information about the construction of these two early | 
locomotives and forms the basis of the present paper. 

With regard to the line on which these two locomo- 
tives worked, Mr. C. F. Dendy Marshall, in his History 
of British Railways down to 1830 (1937) states that in | 
January, 1826, a new pit was opened on the Springwell 
estate, and for this a railroad had been laid down from 
the pit to the Tyne at Jarrow, a distance of some 
54 miles. George Stephenson, when giving evidence 
on the Liverpool and Manchester Railway Bill, in 
April, 1825, included the Mount Moor and Springwell 
railroads in a list of those he had laid down or super- 
intended. It may be concluded, therefore, that the 
line would be laid with a gauge of 4 ft. 8 in., as were | 
Stephenson's other early lines. 

The dates of delivery of these locomotives are entered 
in the ledger as follows :—* April 12th, 1826. The/| 
Owners of Mount Moor Colliery. For 1 locomotive 
engine and tender, £550.0.0." For the second engine 














mame 





there is a similar entry dated April 26. The ledger 

also records, among the incidental expenses for April, | 25 

1826 :—** Expenses leading No. 1. Travelling Engine | 

to Mount Moor, -17/-. Do. do. Travelling Engine} which were, in fact, rendered necessary by the use of 


No. 2, - 17/5." These two engines can be identified, | these axleboxes. It may, perhaps, be taken as certain 
without doubt, as the Springwell locomotives recorded | that the original wheels of these engines were of the 
by Robert Stephenson in 1830, although, at the date | same construction as those on the later Killingworth 
of his book, they had been in use barely four years. | engines described by Nicholas Wood in 1831; that is, 
\ curious point about the ledger entry is that these | one-piece cast-iron wheels 48 in. in diameter, with 
locomotives were debited to the Owners of Mount 8 spokes, and weighing about 18 ewt. for the set of four. 
Moor Colliery, which was an older colliery belonging Now the first item in the ledger supplied for the 
to the Grand Allies, situated a little over four miles Springwell locomotives was a new set of wheels, axles 
S.S.E. of Gateshead, and about a mile 8S.W. of the | and fittings, delivered on July 21, 1826. As the first 
Springwell Coiliery. The Mount Moor Colliery appears | engine had been at work for only three months, and as 
on a map of 1788, and its coals were then led to the | Wood states that the cast-iron wheels of the Killing- | 
Wear. It does not appear to have been connected with | worth engines wore away at the rate of 0-5 in. in nine 
the Springwell pit by railway in 1826. Later, however, | months, the original wheels of the Springwell engines 
the Springwell railroad was extended westward to} can hardly have been worn out in that short period. 


The presence of the wrought-iron wedges and wood 
for the plugs shows that these wheels were of th: 
two-piece type, and their weight is in close agreement 
with the wheel castings sent from the foundry about 
that time. It may be said also that these wheel weights. 
by comparison with similar wheels for the S. and D 
Railway, show that the Springwell wheels must hav: 
been 4 ft. in diameter, with a rim width of 5 in. 


(To be continued.) 








FLOATING-CONTACT DISTRIBU- 
TION FUSE BOARD. 


A Neat and compact design of distribution fuse 


Pontop Colliery, and is shown on the 6-in. Ordnance |The explanation appears to be that the new wheels} board, to accommodate circuits up to 30 amperes at 


map as the Pontop and Jarrow Railway. Mount Moor | were of the recently designed two-piece type, that is, 
Colliery, which on the map is marked “ disused,” lies | wheels with a separate and easily renewable rim, as first 
close to this line and was probably connected with it. | introduced by Robert Wilson on his four-cylinder 

It has been thought hitherto that the first loco-| engine of November, 1825. It is evident from the 
motives built by the firm of Robert Stephenson and | ledger, and from the report of the Prussian engineers, 
Company after its establishment in 1823, were the two| H. von Dechen and C. von Oeynhausen, on Railways 
built for the Stockton and Darlington Railway, al-| in England in 1826-27,* that Messrs. Stephenson and 
though there is an uncorroborated report that the | Company begen to develop these wheels in 1826, and 


440 volts alternating-current or 250 volts direct 
current, has been introduced by Messrs. Dorman and 
Smith, Limited, of Ordsal Electrical Works, Salford. 
Manchester, 5. The board is a plastic moulding of 
good appearance and incorporating separating walls 
between the individual fuses, the whole containing 
frame thus being of insulating material. The point 
of special interest in connection with this board, how- 


first two engines were for Hetton. The Darlington | supplied them to the S. and D. Railway in 1827, or | ever, lies in the firm’s floating-contact fuse, with which 


engines were delivered in September and November, | possibly earlier. 

1825, but it now appears from the ledger that the| The first ledger record of this kind of wheel shows 
engines for Springwell Colliery were given the works | that the foundry supplied to the engine works between 
numbers | and 2, indicating that they were ordered | July and December, 1826, a number of castings of 
before September 16, 1824, the date of the order for | wheel rims and centres, the centres weighing just over 





the two Darlington engines. From this it may be | 2} cwt., and the rims 4 ewt. each. The ledger entry 
inferred that there was an intention from the first to | of July 21 reads as follows : : 





use locomotives on the new Springwell line, but actually ewt. ar. Ib. ta < 
it was opened without them on January 17, 1826.| por 4 jocomotive engine 
While it appears that the Springwell engines were wheels 25 1 18 @ 16/420 15 04 
ordered before the first two S. and D. engines, and it is 2 axles Fe @28/- 6 2 3 
highly probable that their construction was com- 4 hoops for wheels 641i 
menced earlier, yet the latter were delivered first, no 2 cranks 0 2 26 
doubt because they were more urgently needed. 2 do. pins 0 113 

The price charged for the Springwell engines, 550. $ hoops round pin 
each, was 50l. less than that of the first Darlington holes © 0 10 @ 65/4 610 8 
engines, from which it may be inferred that they 96 wedges 0 0 14) 
were of simpler construction. At first sight, it would 2 connecting rod 
appear probable that these engines would follow the | ends & 2straps 6 1 6 
lines of the Killingworth and Hetton engines in having 3 keys ‘2s. &. oa 
vertical cylinders half sunk in the boiler, bar-guided 6 chect eve ferenies © © 6 
crossheads and chain couplings for the axles. It is S th teams 6 6 Ht i/- 012 9 
also probable that their cylinders would be 9 in. in 9 ch of Si: tent 
diameter by 24 in. stroke, as were those of the later Ve 

—— . > “ plank for plugs @ 6d. 0 2 0 
Killingworth engines and the subsequent Stockton ar : aes e120 510 
and Darlington engines Nos. 2 to 5. From a close : eee ' aoe iia nes 

of . vies ~oring wheels, turning axles & pins, 

study of the ledger, the author is inclined to believe | Fitti ~ e 
that, except for the parallel motion, these two engines — ..e 
embodied the improvements which were applied to the | “ 16 04 


first Darlington engines, namely, a pivoted tubular | 
axlebox for one axle, to ensure that all four wheels Seenemngueny . 














should bear on the rails, and outside coupling rods * Archir. fiir Bergbau und Hiittenwesen, vol. 19. 


it is fitted, and which is illustrated on this page. The 
fuse holder is of porcelain with two T-section projec 
tions on its rearside. The flat surface between these 
is provided with an asbestos slab located in grooves, 
and across this the fuse wire is run. Nicks in the T-pro- 
jections hold the fuse wire in position. 

The floating contacts are of channel section with lips 
loosely engaging the porcelain holder. They are pre- 
vented from sliding off by the inner ends of the screws 
which secure the fuse wire; these engage with seats 
in the porcelain. Short helical springs between the 
contacts and the holder press the contact lips into 
contact with the porcelain. The whole arrangement, 
however, is flexible in every direction, as is indicated 
on the left of the illustration, where the fuse holder is 
shown only partially inserted into the fixed contacts 
and not pushed home at the upperend. The contacts 
are entirely effective if the fuse is left in this position. 
As will be seen, the fixed contacts are of wedge form 
so that vibration will not dislodge the fuse, the springs 
holding the floating contacts effectively against the 
fixed contacts in any position. As will be evident 
from the right of the illustration, the fuse holder is 
easily re-wired, a condition which by no means applies 
to all types of distribution fuse. 





Sweat CLoru.—It is announced that special vouchers 
are shortly to be issued to certain types of industrial 
employees, which will enable them to obtain limited 
quantities of sweat cloth without the necessity of sur- 
rendering their personal coupons. 
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Fic. 1. 


HOLDERS FOR ARDOLOY 
CUTTING TOOLS. 


THE capacity and life of Ardoloy tools, and those 
made of other high-speed cutting alloys, can be increased 
by suitable mounting and grinding. Two methods of 
mounting are shown .in Figs. 1 and 3, and a grinding | 
ittachment in Fig. 2, on this page, all three of which 
have been introduced recently by Messrs. Alfred 
Herbert, Limited, Coventry. One of the reasons for | 
the introduction of the new methods of mounting is 
that machines designed only a few years ago, or the 
tools used on them, do not provide the required condi- 
tions to enable modern high-speed cutting alloys to be 
ised to full advantage, great rigidity and ample support 
mmediately below the cutting edge being essential. 
Other reasons are that the rate at which metal 
removed is liable to cause turnings to choke and damage 
the tool, and that the high speeds at which the work 
is run may result in seizure of the rollers in the steady | 
rests when these are used. 4 "| 

The Herbert patent Chipstream box tool shown in | 
Fig. 1 removes these disabilities. The Ardoloy tool | 
itself is seen at the bottom of the illustration projecting | 
from a slide carried on a box suitably mounted on the | 
lathe. The tool has two characteristic features: it is 
formed with a V-groove immediately behind the | 
utting edge and is set tangentially relative to tite | 
work being turned. The groove can be recognised in | 
Fig. 1, but is more clearly seen in Fig. 2, in which it | 
s being ground. It is not of uniform cross-section 
throughout its length, but the V decreases towards 
the point of the tool, not running right out at the | 
point, but being ground so as to maintain a “ land ” | 
from 0-02 in. to 0-03 in. wide along the cutting edge | 
and round the radius of the point. The groove and 
tangential setting together produce an uninterrupted 
tlow of chips even at high speeds ; hence the use of the 
— “ Chipstream ” in the designation of the box 
tool, 

Referring again to Fig. 1, it will be evident that 
the tool slide can be set to locate the cutting tool 
so as to give the desired diameter to the work. This 
setting is effected by turning the notched handwheel 
seen on the right, the spindle sleeve of which is pro- 
vided with graduations. The lever seen above the 
handwheel is for the rapid withdrawal of the tool to 
void damage to the cutting edge on the return stroke 
f the slide. The steady rest consists of two rollers, 
each carried at the end of an arm pivoted on the box. 
rhe roller spindles are mounted in anti-friction needle 
bearings provided with lubricating nipples, a form of 
mounting which enables the highest speeds to be 
employed without risk of seizure of the rollers. The 
included angle between the arms can be altered as 
required, to suit the diameter of the work, by means of 
the adjusting setscrews shown. 

The Chipstream tool post seen in Fig. 3 provides a 


is 








CHIPSTREAM Box Toot. 





CHIPSTREAM Too. Post. 


Fie. 3. 


useful alternative to the Chipstream box tool when 
using Ardoloy tools on work, which is sufficiently stiff 
to be turned from the cross slide. The cutting principle 
is similar to that of the box tool. The Chipstream tool 
post is mounted on the rear of the cross slide of the 
lathe, and the tool is presented tangentially to the 
work at an angle which provides both front and side 
clearance, cutting taking place on the end of the tool. 
The V-groove behind the cutting edge of the tools coils 
up the swarf and directs it away from the operator. 
The grinding attachment shown in Fig. 2 enables 
the tangential tools to be ground to the correct cutting 
angles and with the correct form of V-groove without 
trouble. It is most economical to grind a tool as soon 
as the cutting edge shows signs of wear, since to con- 
tinue use after this point rapidly increases the rate of 
wear and causes more heat to be generated due to 
increased friction, so that the edge will ultimately break 
down and burn. Consequently, much more of the 
metal of the tool will have to be ground away to bring 
back the edge to normal. It will be understood that 
the attachment consists only of the bracket seen on 
the table of the grinding machine in Fig. 2. The 
machine may be any normal type of horizontal-spindle 
grinder, and there is nothing particular about the 
wheel; except that, since the included angle of the 
V-groove is 66 deg., the periphery should be formed to 





suit. 





TOOLS. 





Too.t-GrRInDING ATTACHMENT. 


The bracket of the attachment permits adjustment 
of the tool in two planes. There is, first, an arm which 
can be rotated on a horizontal axis, and the tool holder 
proper can be rotated on an axis at right angles to that 
of the arm. Both the arm and the tool holder are 
graduated in degrees. To restore the cutting edge of 
the tool, which is done first, the tool is firmly clamped 
in the holder and the arm is rotated until the axis of 
the holder lies at 15 deg. to the vertical. The holder 
is then twisted on its axis through an angle of 18 deg. 
Both arm and holder having been clamped, the tool 
is traversed across the wheel. The V-groove is then 
ground, the attachment being shown arranged for this 
operation. The correct setting is for the arm to be 
rotated to 45 deg., and the tool-holder on its axis 
through 24 deg., the bracket being set parallel to the 
table as shown. When cutting softer steels it may be 
found that the groove is not deep enough to break 
up the swarf. In order to increase the depth and at 
the same time to preserve the land behind the cutting 
edge, the bracket itself is swivelled round on the 
machine table to an angle of 23 deg. to the T-slot 
running longitudinally along the table. The arm is 
then swivelled to set the tool holder spindle at 45 deg. 
to the vertical and the holder is twisted round in the 
arm through an angle of 18 deg. 








SoutTH-WEsT Essex TECHNICAL COLLEGE.—The fourth 
annual report of Dr. H. Lowery, Principal of the South- 
West Essex Technical College and School of Art, shows 
that the number of students on the register of the College 
during the academic year September 1, 1941, to August 31, 
1942, was 9,090. This figure excludes the large number of 
individuals who attended conferences, single lectures and 
various demonstrations. A new record total of nearly 
2} million student hours were worked during the year, 
this being more than twice the number of hours put in 
by students in the year before the war and an increase of 
500,000 on the hours worked during the previous session. 
The College buildings are being used to capacity, and the 
limit of the training which can be carried out with the 
present accommodation and equipment appears to 
have been reached. Twenty-five Ordinary National 
Certificates were obtained by students during the year, 
17 in mechanical engineering, 6 in electrical engineering 
and 2 in building. The students who were successful 
in the Higher National Certificate examinations numbered 
26, seven in the electrical-engineering examination and 
19 in the mechanical-engineering examination. Three 
students obtained the London B.Sc. degree and one the 
B.Sc. (Engineering) degree. In addition, a number of 
students passed the Intermediate B.Sc. examination in 
science, engineering and economics. Research work is 
being carried out in several departments. that conducted 
in the Engineering Department under the direction of 
Mr. H. J. Cooper, B.Sc., A.M.I.E.E., the head of the 
Department, being of a confidential character. 
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1943.—In the 


The 
compilation of year-books, it is necessary to strike a 
careful balance between the new and the permanent 


Mechanical World Year Book, 


features; the habitual user likes to find the accus- 
tomed data in the accustomed place, but, at the same 
time, he demands some evidence that technical develop- 
ments are not being ignored, and valuable space padded 
out with semi-obsolescent information. In these 
matters, the compilers of The Mechanical World Year 
Book have always shown a wise discrimination, which 
has not failed them in the preparation of this, the 56th 
issue. A new section has been added, dealing with 
light metals and alloys; the section on presswork has 
been largely rewritten and somewhat extended; and 
attention is given, also, to die-casting, to plastics, and 
to the important subject of the selection and sub- 
stitution of processes, according to circumstances and 
to the materials used, in cases where there is a choice 
of methods of producing the desired result. For the 
rest, it may be said that the customary tables, etc., 
are in their wonted places. One criticism might be 
made, however: over a number of years, the index has 
become steadily more difficult to consult quickly, 
and we do not find that the stiff thumb-tabbed pages, 
between which it is situated, are of much assistance in 
this regard—rather the reverse, in fact, as they tend 
to cause the to slip under the reader’s fingers. 
The Year Book, which is still priced at 2s. 6d. net, is 
published by Messrs. Emmott and Company, Limited, 
Mechanical World Office, 78, Palatine-road, Manchester. 


The Motor Boat and Yachting Manual. (Thirteenth 
edition.) All “ little ship” men are enthusiasts, even 
(or, especially) if, for any reason, actual ownership is 
temporarily impracticable. Presumably, this new 
and extensively revised edition of a long-established 
manual has been produced for just this class of readers ; 
Coastal Patrol and similar Service personnel are hardly 
likely to feel the same yearning in present circumstances, 
and, although the book now contains a well-illustrated 
chapter on “ Naval and Air Force Motor Boats” and 
their engines, even this might not seem to them such a 
great attraction. There are, however, many thousands 
of adherents to the creed that “there is nothing— 
absolutely nothing—half so much worth doing as 
simply messing about in boats,’ who, though debarred 
at present from putting it into practice, will seize the 
first opportunity to do so. Meanwhile, this manual 
will enable them to compare the respective merits of 
different types of boats and of engines, to study the 
elements of navigation, and to absorb some of the 
“ wrinkles,’ instinctive in the old hand and the pro- 
fessional, which count for so much in enhancing enjoy- 
ment and efficiency, and reducing running costs. It is 
produced by the staff of The Motor Boat and Yachting 
and is published by the Temple Press, Limited, Bowling 
Green-lane, London, E.C.1, at the price of 7s. 6d. net. 

The Mechanical Handling Yearbook and Manual, 
1943.—This volume is one of a series produced by 
Messrs. Paul Elek (Publishers), Limited, of Africa 
House, Kingsway, London, W.C.2, in which a large 
number of illustrated descriptions of proprietary pro- 
ducts is combined with a selection of recent institution 
papers, etc., dealing with the technical aspects of the 
purposes to which they are applied. The matter is 
divided into six sections, relating, respectively, to 
machine mining underground; main and auxiliary 
screening; conveying and elevating; industrial 
trucks; mobile cranes; and other cranes. The selec- 
tion appears to be fairly representative of the exceed- 
ingly varied field covered by the title; though the 
illustrations, in a number of instances, are reproduced 
to too small a scale to be really useful, and the cost— 
308. 10d., postage paid—seems high for a book which 
consists almost entirely of catalogue matter—useful 
though it may be—and reprints, with more than 60 
pages of advertisements. 





INDUSTRIAL SAFETY Boots.—Certain mineworkers are 
shortly to receive special certificates for the purchase of 
industrial safety or shoes coupon-free. Each 
certificate will be for one pair and will only be valid if 
accompanied by the usual buying permit. A collier 
must sign his name on the back of the certificate before 
surrendering it, with the buying permit, to the trader 
from whom he makes his purchase. The certificate must 
also be endorsed by the trader. 


boots 


ASSOCIATION OF ENGINEERS OF FIGHTING FRANCE. 
The next meeting of the Union des Ingénieurs et Tech- 
niciens de la France Combattante will take place at 5 p.m. 
on Thursday, May 6, at the Institution of Mechanical 
Engineers, Storey’s Gate, James's Park, London, 
S.W.1. Lieutenant A. Duval will speak on “‘ Post-War 
Currency Problems in France.” British and Allied 


St. 


engineers and technical men are cordially invited to 
attend the meeting and to take part in the discussion, 
either in French or in English. 














INSTITUTION ELECTIONS. 


INSTITUTION OF CrviL ENGINEERS. 


Member.—Ernest Ambrose, London, W.5; Adam 


Gordon Fletcher, Melbourne, Australia. 

Associate Member to Member.—David Grant Ander- 
son, B.Sc. (Glas.), Caloutta; Frederick Ernest George 
Badger, Liverpool; William Ivor Bell, M.C., B.Sc. 
(Edin.), London, 8.W.1; Benjamin Vernon Brad- 
forth, Bedford; Henry Wilmot Clark, Wembley ; 
Edward Errington Fea, Glencoe, Argylishire; Frank 
Lester Harwood, Atbara, Sudan ; James Hill, Runcorn. 

Associate Member.—Ernest Vivian Johnston Barton, 
M.Eng. (L’pool.), Wallasey ; Arthur Thomas Boyson, 
Peterborough ; Samuel Beattie Craig, B.Sc. (Belfast), 
Invergordon; Ernest Lloyd Evans, B.Sc. (Eng.) 
(Lond.), Wigan; William Henry Thompson Green, 
B.Sc. (Durham), Haifa, Palestine; Leonard Francis 
Hinchliff, B.Sc. (Eng.) (Lond.), Bridgend, Glam. ; 
Norman Tyson Kitchin, B.Sc. (Leeds), Corby, Ketter- 
ing 5 Robert Duncan Lister, B.Sc. (Eng.) (Lond.), 
inburgh ; Donald Portman, T.D., M.A. (Cantab.), 


Cambridge; John Harold Thomas, B.Sc. (Wales), 
Leicester; David Baker Watson, B.A. (Cantab.), 
Rotherham. 


Student to Associate Member.—Ronald Joseph Ashby, 
M.Se. (Eng.) (Lond.), London, S.W.19; Fred Albert 
Blackwood, B.Sc. (Eng.) (Lond.), Lewes; Henry 
Thomas Coggon, Grimsby ; Robert William A tus 
Fane, B.A. (Cantab.), London, W.2; John Ridley 
Gunn, B.Sc. (Leeds), Wirral; George Matthews Lewis, 
B.A. (Cantab.), Balsall Common, near Coventry ; 
Vernon Maslin, Hull; William Thomas Noel Reeve, 
M.A. (Cantab.), Clitheroe; John Raymond Simpson, 
B.Sc. (Leeds), Leeds; Colin MacIntyre Sinclair, B.Sc. 
(Glas.), Glasgow; Ian Small, B.Sc. (Belfast), Castle- 
town, I.o.M. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—William Anderson, Hebburn-on- 
Tyne; Harry Armitage, Leamington Spa; Lieut.- 
Commr. (E.) Leonard Baker, R.N., Bath; Frank 
Edmund Bancroft, Trafford Park, Manchester ; Harold 
Richard Barrett, Shipston-on-Stour, 
field, B.Sc. (Eng.) (Lond.), Beaumaris, Anglesey ; 
Reginald Raymond Winsland Clarke, Liverpool ; 
Thomas Crawford, Cambridge; Herbert Augustus 
Culham, London, N.7; Leonard Exley, Teddington ; 
Francis Forrest, Newcastle-upon-Tyne ; Max Freund, 
Southend-on-Sea ; Charles Stanley Gibson, Edgware ; 


William Norman Griffiths, Cardiff; Robert Welch | 


Grimwade, Buckhurst Hill, Essex; Henry Kilburn 
Hardy, Darwen, Lancs.; Frederick Preston Har- 
greaves, London, W.3; John Joseph Haslam, Walsall ; 
Lieut. (E.) John Cornelius Uphill Hayward, R.N. 
London, 8.W.1; Ernest Sidney Hunti 
8.W.20; Frederick William Kitchener Judd, London, 
W.4; Geoffrey Farrer Kennedy, M.A. (Cantab.), 
London, S.W.1; William Kitson, London, S.W.1; 
Marcus Langley, Malvern Link, Worcs. ; Emil George 
Liebert, Stockport; Raymond Campbell Lightbody, 
Hawick, Roxburghshire; James Lyall, B.Sc. (Eng.) 
(Lond.), Farnborough, Hants. ; Reginald John Shearn 
Macpherson, Sutton, Surrey ; Geoffrey Mann, Ayles- 
ford, Kent; Stephan Mittler, Sunbury-on-Thames ; 
Tom Murray, Newcastle-upon-Tyne; Lieut.-Col. 
Hubert Innes Pocock, R.E., London, 8.W.1; John 
Prior, Bacup; Charles Edward Roebuck, Sheffield ; 
Owen Alfred Saunders, D.Sc. (Eng.) (Lond.), London, 
S.W.7; Matthew Seaman, M.Sc. Tech. (Manch.), 
Penistone ; Albert John Small, Erith ; Major William 


Stafford-Gaffney, B.Sc. (Eng.) (Lond.), R.E.M.E., 
Bath; Major John Edward Swindlehurst, R.E., 
Chislehurst, Kent; Charles John Tayler, Bristol ; | 


Donald William Tull, Hawthorn, Wilts. 





BOOKS RECEIVED. 


Mining Year Book, 1913. Compiler: Water E. 
SKINNER: London: Walter E. Skinner, 20, Copthall- | 
avenue, E.C.2; “ Financial Times,” 72, Coleman- 


street, E.C.2. 

The Electrical Year Book, 1943. 
Engineering Notes, Rules, Tables and Data. 78, 
Palatine-road, Manchester, 20: Emmott and Com- 
pany, Limited. [Price 2s. 6d. net. 

Aero-Engine Theory. A Fitter’s Course. By D. R. W. 
ARCHER and A. C. Ree. London: Sir Isaac Pitman 
and Sons, Limited. [Price 10s. 6d. net.] 

The Testing of High-Speed Internal-Combustion Engines, 


(Price 20s. net.) 
A Collection of Electrical 


with Special Reference to Automobile and Aircraft 
Types. By A. W. Juper. Third edition revised. 
London: Chapman and Hall, Limited. [Price 42s. 
net.) 

Thermostats and Temperature-Regulating Instruments. 
By Roosevett Grirrirus. Second édition, revised. 
London: Charles Griffin and Company, 


[Price 12s. net.) 


Warwickshire ; 
John Lovell Browne, Guildford ; Carl Edward Butter- | 


‘ord, London, 


Limited. | Mr. A. 





PERSONAL. 


Mr. J. Foster Kine, who was for 37 years Chief 
Surveyor of the British Corporation Register of Shipping 
and Aircraft, has been elected an Honorary Fellow of th. 
North-East Coast Institution of Engineers and Ship 
builders. 


Mr. J. H. Stirk, J.P., M.Inst.T. has been appointe:| 
Regional Transport Commissioner, Eastern Region, by 
the Minister of War Transport, in succession to the lat: 
Sir E. Havitanp Hitey, K.B.E. Mr. Stirk will continu 
to be in charge of the North Midland Region. 


Mr. D. H. Davies, A.M.I.E.E., general manager an 
engineer, Chesterfield Corporation Electric Supply, wh 
was to have retired in June, 1942, but consented to cor 
tinue in office, has now decided to relinquish his positior 
for reasons of health. At a later date Mr. Davies pro 
poses to take up a part-time appointment of national! 
importance in the North-East Coast area. 

Mr. ANGUS LISLE, who has been in charge of ship 
repairing work at Messrs. Clelands (Successors), Limited. 
Willington Quay-on-Tyne, for the past 14 years, ha- 
been made works manager to the Mercantile Dry Dock 
Company, Limited, Jarrow-on-Tyne. 


Mr. T. ROwLanp, A.M.1.Mech.E., A.M.I.E.E., 
retired from the position of deputy engineer to th: 
Peterborough Corporation Electric Supply after 42 year- 
service. , 

Mr. W. H. Forsprke, of Sheffield, has been elected 
chairman of the National Joint Council for the Building 
Industry, in succession to the late Mr. G. H. PARKER. 


Owing to increasing pressure of work, LORD ASIIFIEL! 
is retiring from the board of the British Manufacture 
and Research Company, Limited. He is to be succeeded 
by Mr. W. D. KENDALL, M.P. 


BRIGADIER-GENERAL R. F. Leeoe, C.B.E., D.S.0., a 
director of the British Power and Light Corporation 
Limited, has been elected President of the Incorporated 
| Association of Electric Power Companies, in succession 
| to Lievut.-CoL. 8. E. Monknovse, M.I.E.E. Masor H 
| RICHARDSON, M.C., J.P., F.R.S.E., M.1.E.£., chairman 
and managing director of the Metropolitan Electri: 
Supply Company, Limited, and Mr. W. J. H. Woop 
| M.I.E.E., M.1.Mech.E., Engineer-in-Chief and a director 
of the County of London Electric Supply Company, 
| Limited, have been elected vice-presidents. 

The election of Mr. R. W. SEELEY and Mr. E. C. 
| RILEY to the board of Messrs. Vauxhall Motors Limited 
the annual general meeting of the 





was confirmed at 
—— held on April 21. 

Mr. Joun Pape, who has been a director and secretary 
of the Consolidated Pneumatic Tool Company, Limited 
for 24 years, is retiring. His successor in the position of 
secretary is Mr. NORMAN READMAN. 


Lievt.-CoL. THE Hon. R. M. PRESTON, 
| Mr. H. W. L. Percoups, M.A., have been 
representatives of the Institute of Metals on the Empire 
| Council of Mining and Metallurgical Institutions. The 
future activities of the Council and its constitution are 
| being considered by an executive committee, on which 
the representative of the home institutions is Mr. K 
HEADLAM-MORLEY. 
| MESSRS. HOLMAN Bros., LIMITED, 
Cornwall, inform us that their London office is being 
transferred back from its emergency quarters at Potter 
| Bar, Middlesex, to its old address at Broad Street House. 
Old Broad-street, London, E.C.2, on May | (Telephone 
LONdon Wall 1036). 


The 


D.s8.0., 
appointed 


and 


Camborne. 


retirement of Mr. D. A. BREMNER, O.B.F., 
| M.1.Mech.E.. M.I1.E.E., from the directorship of the 
British Engineers’ Association will take effect at the 


|end of April. Mr. A. W. Berry, A.M.LE.E., has been 
| appointed to succeed him. 

The offices of Messrs. BRITISH 
and BERYLLIUM SMELTING COMPANY, 
been removed to 36-38, Southampton-street, 
London, W.C.2 (Telephone : TEMple Bar 7828 and 7829) 


Unicorn, LIMITED. 
LIMITED, have 
Strand, 





IRON AND STEEL INstITUTE.—-The annual genera! 
meeting of the Iron and Steel Institute will take place 
at the offices of the Institute, 4, Grosvenor-gardens, 
London, S.W.1, on Thursday, May 13, at 2.45 p.m. The 
official business will include the award of the Bessemer 
Gold Medal for 1943, and the presentation of the report 
of the Council and the statement of accounts for 1942. 
Two papers will then be read and discussed, namely, 
“ First Report of the Marine Corrosion Sub-Committee,” 
to be submitted on behalf of the Sub-Committee by the 
chairman, Dr. G. D. Bengough, F.R.S., and Drs. J. C. 
Hudson and J. E. Harris; and “ A Review of Basic 
Open-Hearth Practice at an Australian Plant,”” by Mr. 
| R. L. Knight, to be presented in the author’s absence by 
Robinson. No annual dinner or luncheon for 


members will be held. 
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NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—In spite of prosecutions and 
the intensive campaign that has been conducted through- 
out the coalfield, absenteeism has shown a marked increase 
in South Wales during the past few weeks and this fact 
has been reported to the usual monthly meeting of the 
Regional Coal Board. It was stated that both avoidable 
and unavoidable absenteeism had occurred, and that 
there had been a marked increase in the amount of 
sickness during the past two months. The Coal Board 
decided to concentrate upon those areas in which absen- 
teeism was highest. The Board was also told by the 
Controller, Mr. William Jones, of the steps that had been 
taken and were to be taken by the department to concen- 
trate men in the more productive pits in the region. 
There has again been a greater demand circulating on the 
Welsh steam-coal market during the past week than 
salesmen were able to meet. Most collieries were engaged 
almost to their full capacity in maintaining deliveries 
under standing contracts to the essential war industries 
and the public-utility concerns. After these requiremeats 
had been met very little coal was left for ordinary 
industrial purposes and the only coals available for export, 
with very few exceptions, were the low grades not wanted 
by inland customers. The best large descriptions con- 
tinued to attract attention, but supplies were not easy 
to stem for delivery over some months to come and the 
general tone was consequently firm. Supplies of the 
sized sorts were very limited and recent values were 
upheld. Strong conditions ruled for the bituminous 
smalls which were in keen request, but were well sold 
forward. The best dry steam smalls were busy as an 
alternative, but the inferiors attracted little suppor and 
were plentiful and dull. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


-To facilitate working arrangements, 
in the heavy steel and engineering 


Iron and Steel. 
Easter holidays 


industries were staggered. Most of the large firms 
closed on Saturday, Sunday, and Monday, and the 
smaller ancillary concerns on Sunday, Monday, and 


In the lighter trades, the majority of busi- 
and Monday only. Apart 
from the value of the holiday to many thousands of 
operatives, this pause in production enabled maintenance 
staffs to effect repairs and overhauls to plant which has 
been operated under a heavy strain since hostilities began 
and must be subjected to further pressure for an indefinite 
period. News is awaited of the result of negotiations 
affecting steelworkers in the Sheffield engineering trades, 
following the national engineering award ; shift workers 
in rolling mills, forges, and press-shops are concerned. 
Further supplies of iron and steel scrap will now be 
required for steel-melting furnaces and foundries, but 
distributors are well stocked and in a position to meet 
immediate and early-future demands. Permits for the 
use of hematite and low-phosphorus iron continue to be 
granted sparingly; users are concentrating on new 
methods of effecting as much economy as possible. 
Substitute materials are plentiful. Bulk-steel plants are 
sending practically the whole of their outputs to associ- 
ated works in the district. Re-rollers have been kept 
fairly well supplied, considering the number of prior 
claims, but some inroad has had to be made into reserves, 
and it is thought in some quarters that this position is 
likely to continue. The whole output of electric and 
crucible furnaces is taken up for special war purposes 
and many users who were good clients in peace time are 
having to go short. Makers of farm implements and 
machinery parts are well booked up with orders. 

South Yorkshire Coal Trade.—Industrial users are not 
having to go short, despite the heavy current demand, 
but larger outputs are needed so that emergency stocks 
can be augmented. Contract deliveries to local iron and 
steel works account for a large tonnage, and locomotive 
hards are moving freely to railway depots. Electric 
power stations, which are heavily committed, are taking 
an appreciable proportion of open-cast coal. Conditions 
in the house-coal market are fairly satisfactory. Mer- 
chants are managing to bring deliveries up to date, 
despite the increased difficulties with which they have to 
contend. The depots on which they draw are well sup- 
plied. Householders are paying more attention to patent 
fuel in building up stocks. 


ruesday. 
nesses closed on Saturday 





FARADAY HOUSE SCHOLARSHIPS.—<As a result of the 
entrance-scholarship examinations, held at Faraday 
House Electrical Engineering College on April 6, 7 and 8, 
a Faraday Scholarship, valued at 80 guineas a year, and 
tenable for two years, has been awarded to Mr. John 
Sydney Hawkes, of Haberdashers’ School, Hampstead. 
A Maxwell Scholarship valued at 60 guineas a year, and 
tenable for two years, has been gained by Mr. Kenneth 
Gordon King, of Framlingham College. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Steel production is being main- 
tained at a very high level. The demand for plates is 
exceptional. All thicknesses are required for ships, 
locomotives, tanks, boilers, etc. A new level has been 
reached in the production of special and alloy steels, 
but there is a reduced demand for heavy joists. The 
demand for colliery and railway purposes has been 
firmly maintained. Makers of black sheets are supplying 
large quantities of steel for containers. Re-rollers are 
keeping well up to time with their deliveries. Rivet, 
bolt and nut work has been carried on by manufactured 
iron plants and there may be a transfer of extra business 
to them from the re-rollers. Prices are unchanged, 
and quotations are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 22/. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—-No change in the malleable- 
iron trade can be recorded. Market prices are as follows : 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 17/. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—There is still a considerable 
demand for pig-iron for the heavy foundries, although 
the requirements of the light foundries are being met 
fairly satisfactorily. Hematite is not plentiful, but 
supplies of basic iron are adequate. To meet the demand 
for scrap, garden railings, etc., are being received in large 
quantities. Although scrap from this source is very 
mixed, it will all be utilised. The following are the 
present market prices for pig-iron :—Hematite, 61. 188. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 6l. 5s. 6d. per ton, 
and No. 3, 6l. 3s. per ton, both on trucks at makers’ 
yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The demand for iron and steel for 
the war industries is increasing in intensity and although 
record outputs have been achieved production does not 
meet all requirements. Certain commodities are still 
imported from the United States to some extent, but 
stocks are lessening. The large volume of business that 
has been put through leaves little saleable tonnage for 
supply during the current delivery allocation period. 
Ample parcels of native raw material are reaching the 
works but the shortage of overseas iron ores is still 
reflected in the limited make of some commodities. 

Cleveland Iron Trade.—tron founders experience no 
difficulty in obtaining adequate deliveries of pig suitable 
for their increasing requirements, but the light and 
irregular make of Cleveland qualities necessitates a still 
greater use of products from other iron centres. 

Basic Iron.—Basic-iron furnaces are producing an 
increased tonnage. The heavy requirements of the local 
consuming plants are being satisfactorily met, but the 
position does not yet justify the release of parcels for 
use elsewhere. The tonnage stored for emergencies is 
regarded as considerably below the desirable level. 

Hematite and Low-Phosphorus Iron.—Consumers of 
hematite and low and medium phosphoric iron continue 
to complain of restricted deliveries and of the unavoid- 
able extensive use of substitutes. The control of dis- 
tribution regulations are strictly adhered to, but autho- 
rised users are receiving sufficient tonnage for essential 
requirements and conditions in the near future are 
expected to permit an improvement in deliveries. 

Manufactured Iron and Steel.—Semi-finished iron 
producers are able to meet the increasing requirements 
of users, but makers of steel semies are barely able 
to meet the present heavy demand. Re-rollers are 
calling for the maximum delivery of billets. Heavy 
descriptions of finished iron are well sold and satis 
factory contracts for lighter work have been secured. 
Producers of all classes of steel are endeavouring to 
keep pace with the increasing demand. Heavy steel, 
special and alloy steels, and armour plates are required 
in large quantities and there is no reduction in the 
demand for ship, tank and boiler plates, light” and 
medium sections and sheets. Colliery equipment and 
railway material are also in brisk demand. Heavy 
sections and joists, however, can still be obtained at 
reasonably short notice. 

Scrap.—The supply of iron and steel scrap is satis- 
factory but collection on a large scale must be continued 
to provide for the heavy and increasing consumption. 
Users of first-grade heavy steel scrap are anxious to 





increase their stocks. 


NOTICES OF MEETINGS. 


—_—_—— 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, May 1, 2.30 p.m., The 
Griffin Hotel, Boar-lane, Leeds. Joint Meeting with the 
Sheffield Students’ Section. “‘ A Gas-Filled Cable System,’’ 
by Mr. B. Calvert. South Midland Centre: Monday. 
May 3, 6 p.m., The James Watt Memorial Institute. 
Great Charles-street, Birmingham. Informal Discussion 
on “ The Post-War Future of the Electricity Supply and 
the Electrical Industries,” to be opened by Mr. H. 
Hooper. North-Western Centre: Tuesday, May 4, 6 p.m., 
The Engineers’ Club, Albert-square, Manchester. Annual 
General Meeting. “ ’Busbar Protection: A Critical Re- 
view of Methods and Practice,”” by Messrs. M. Kaufmann 
and W. Szwander. Wireless Section : Wednesday, May 5, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2, 
“The Freq y Synthesiser,” by Mr. H. J. Finden. 
Installations Section : Thursday, May 6, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘“‘ The Protection 
of Structures Against Lightning,” by Mr. J. F. Shipley. 


INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Saturday, May 1, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Joint 
Meeting with the Manufacture Group. Discussion on 
*“ Marking Methods and War Production,” to be opened 
by Mr. Arnold Throp. Yorkshire Graduates’ Section : 
Saturday, May 1, 2.30 p.m., The Hotel Metropole, Leeds. 
Annual General Meeting. Lecture on “ Lubrication Pro- 
blems,” by Dr. J. Dick. London Graduates’ Section : 
Saturday, May 1, 3.30 p.m., Storey’s-gate, St. James’s 
Park, Westminster, S.W.1. Annual General Meeting. 
“ The Fundamentals of Airframe Design,’”’ by Mr. R. W. 
Brown. North-Western Graduates’ Section: Saturday. 
May 8, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Annual General Meeting. ‘“‘ Foundry and 
Pattern Shop Organisation,” by Mr. N. Gott. 


JunioR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, May 1, 2.30 p.m., The Manchester 
Geographical Society, 16, St. Mary’s Parsonage, Man- 
chester. Lecture on “ The Manchester Ship Canal,” by 
Mr. P. N. Reed. Midland Section: Wednesday, May 5. 
6 p.m., The James Watt Memorial Institute, Great 
Charles-street, Birmingham. “The Compilation of 
Technical Papers and Lectures,” by Dr. W. Wilson. 





INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
May 4, 5 p.m., The Institution of Mechanical Engineers. 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Joint Meeting with the Chemical Engineering Group and 
the Agriculture Group of THE SociETY OF CHEMICAL 
Inpustry. ‘“‘ The Production and Use of Agricultural 
Lime,”’ by Dr. F. P. Stowell. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
May 4, 6.15 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. General Meeting. ‘‘ Post-War 
Motor-Cycle Development,” by Mr. Edward Turner. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 4, 6.30 p.m., Sheffield Metallurgical Club, 198, West- 
street, Sheffield. ‘“ Organisation for Research and 
Development,” by Dr. T. Swinden. 


LIVERPOOL ENGINEERING SocreTy.—Wednesday, May 
5, 6 p.m., The Municipal Annex, Dale-street, Liverpool. 
Joint Meeting with the Mersey and North Wales (Liver- 
pool) Centre of THE INSTITUTION OF ELECTRICAL EN- 
GINEERS. “ X-Ray Inspection in Engineering,” by Dr. 
H. Harris. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, May i, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. “*‘ Some 
Factors Affecting the Form of Ships,” by Mr. James 
Dawson. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
May 9, 2.30 p.m., The Waldorf Hotel, Aldwych, W.C.2, 
* Britain’s Coal Problem,” by Mr. R. C. Smart. 





PRISONERS OF WAR AND ENGINEERING EXAMINATIONS. 
—British prisoners of war in Germany are to sit for the 
spring examinations of the Institution of Municipal and 
County Engineers this year. Through the co-operation 
of the British Red Cross Society arrangements have been 
made for the questions set to be sent to Germany and 
the answers returned to this country. Arrangements 
have also been made to enable candidates in Malta and 
the Shetlands to take the examinations. The subjects 
are municipal engineering, county and highway engin- 
eering, local-government administration, and building 
inspection. The offices of the Institution of Municipal 
and County Engineers are at 84, Eccleston-square 





London, 8.W.1. 
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Offices for Publication and Advertisements 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our poatgve to 


the fact that the above is the address of our Regis- 
Offices, and that no connection existe 5 between 


red 
this Journal — other publications some- 
what similar titles 
[TELEGRAPHIC *“ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


[eLEPHONE NumMBER—TEMPLE BAR 3663 (2 lines). 





TEMPORARY ADDRESS. 





For the duration of hostilities, the Editorial | 


and Publishing business of this Journal is being 
conducted from 18 and 20, Compton Road, 
Hayes, Middlesex. The Telephone Number 
of the Editorial Department is Hayes 1730, and 
that of the Publishing Department, Hayes 1723. 
The Bedford Street Offices are open on Fridays 
only, between 10 a.m. and 5 p.m., for the 
distribution of the current issue and for retail 
sales. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


* ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
three months, pro rata), payable in advance :— 


For the United Kingdom 3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies 376 | 


Foreign and Colonia! subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
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margin of capacity than is usual, or even desirable. 


2 | This is commonly realised and machines of all 


kinds, human as well as mechanical, are now 
operating with a smaller reserve than they did before 
the war. 

The particular aspect of this matter represented 
by electric motors and their control gear has been 
the subject of attention by the Director of Industrial 
Electrical Equipment of the Ministry of Supply, and 
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scarce material and labour, is used to the best 
advantage to meet essential war requirements.” 
The Order, which came into operation on April 19, 
covers rotary electrical machinery having a rated 
output not exceeding 1,000 kVA (alternating cur- 
rent) or 1,000 kW (direct current), or 1,000 brake 
horse-power ; control equipment for such rotary 
electrical machinery ; switchgear and fuse gear for 
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ECONOMY IN THE USE OF 
ELECTRICAL EQUIPMENT. 


TABLES giving the power required to operate 
various types of machine tools will be found in many 
reference books. These are necessarily of a general 
nature and frequently embody wide margins. No 
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doubt the makers of any particular tool will give 
an accurate figure for the size of motor required 
to drive it, if the user will say what he is going to 
with it. Frequently, however, this is not 
possible. He may well know for what purpose 
he has bought it, but this may be no guide to the 
service he will require from it say two years later. 
In these circumstances, anyone equipping a ma- 
chine shop will naturally, and justifiably, tend-to 
arrange that the tools shall be amply powered, which 
is another way of saying that their driving motors 
may be unnecessarily large for much of the work 
they are called upon to do. Machine tools, on 
which there is an enormous amount of accumulated 
operating experience, form a relatively simple 
example of this possibility of over-powering. There 
are many other classes of machine and mechanical 
appliance for which the power demand is either 
difficult to determine or varies over a very wide 
range. Current practice deals with such cases by 
employing a motor the power of which is on the 
safe side. 

The embodiment of what amounts to a factor of 
safety in the specification of motor size is sound 


| workshop procedure. Naturally, the matter calls 
|for judgment and knowledge, and must not be 


pushed to extremes. Greatly underloaded electric 
motors not only constitute a waste of capital assets, 
but have reactions on the supply system. They 
have a low power factor, representing unused cable 
capacity and frequently necessitating the provision 
of power-factor correction equipment, either by the 
supply authority or the user. Apart from examples | § 
of this kind, however, it is fair to say that the 
normal example of good practice has a little reserve 
in hand. On a purely theoretical basis, this is 
unnecessary and wasteful, but in terms of everyday 
workshop procedure it is merely common prudence. 
Present-day conditions, although they do not call 
for the abandonment of prudence, do permit, and 
even necessitate, working a little closer to the 





fuses, distribution boards, or plugs and sockets of 
ratings not exceeding 60 amperes, or voltages not 
exceeding 650. To prevent duplication of control, 
the Machinery, Plant and Appliances Order (No. 3, 
1942) of the Board of Trade has been amended so 
that it no longer applies to the industrial electrical 
equipment covered by the new Order. 

Under the new arrangement, plant of the type 
specified may not be acquired other than under a 
licence from the Minister of Supply, or disposed of 
except to a person licensed to acquire it. There 
are, however, various exceptions. Industrial elec- 
trical equipment may be dealt with without such 
a licence when it is destined for a Government 
department, for a public-utility undertaking, or 
for mining or quarrying operations. Powers to 
permit public utilities and mining organisations to 
acquire such plant are vested in the Ministry of 
Fuel and Power, the Electricity Commissioners and 
the Ministry of Health, the particular body con- 
cerned depending on the nature of the undertaking. 
For export purposes, licences must be obtained from 
the Board of Trade. In general, the arrangements 
apply to secondhand as well as new equipment, 
but the Order does not cover plant for use on 
shipboard or in aircraft. 





| It is clear that this control, which is of a type 


that the necessities of war have made manufac- 
turers quite familiar with, does not in itself ensure 
that the equipment concerned shall be “ used to 
the best advantage to meet essential war require- 
ments.” The achievement of that end depends on 
those who carry out the Order. In some aspects, the 
matter is simple and the staff of the Directorate of 
Industrial Electrical Equipment should usually 
have no difficulty in determining if in any particular 
case the plant is required for war industry or for 
activities which the conditions of the time dictate 
shall be restricted or eliminated. Decision about 
the size of, say, an electric motor, is, however, a 
different matter. A manufacturer will usually, and 
rightly, specify a size which he knows will enable 
him to carry on operations without fear of break- 
down, which is less desirable now than ever it was. 
There is no reason to suppose that he will maké 
extravagant demands, but he will certainly be 
influenced by the fact that his primary duty is to 
eliminate as far as possible any likelihood of inter- 
ruption in the flow of munitions from his shops. 
Apparently under the Order, he may be instructed 
to install a smaller motor than he normally would. 
This may lead to argument and it may be hoped 
that those who carry out the Order will be in a 
position to demonstrate that the smaller motor 
will perform the required duty satisfactorily. 

It would clearly be undesirable that the Order 
should result in any extensive series of discussions 
about the sizes of individual motors and it may be 
hoped and expected that the necessity for economy 
in motor sizes will be realised and acted on by users 
in a wide sense. The variety of conditions which 
exists makes it impossible for any general ruling 
on this matter to be made, but the Directorate of 
Industrial Electrical Equipment proposes a simple 





procedure which may be acted on without difficulty 
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Briefly, it is suggested that, after proper assessment 
of the power required, a motor with 90 per cent. 
of this capacity should be installed. It is pointed 
out that British standards for both motors and 
control gear embody substantial margins for temper- 
ature rise and overload capacity, and that running 
them under a continuous overload of 10 per cent. is 
unlikely to affect either their performance or 
life. 

It is further pointed out that in many cases 
equipment may be simplified without sacrifice of 
effectiveness. Certain conditions call for totally- 
enclosed fan-cooled motors, and some machine tools 
require complex control gear, but for the great 
majority of applications a standard ventilated 
four-pole squirrel-cage motor provides the simplest 
and most economical type of drive. It is suggested 
that greater use should be made of this type of 
motor, started directly from the line. This simple 
procedure is in wide use, but works engineers are 
frequently not in a position to employ it when and 
where they will. The matter is subject to control 
by the supply authorities, who in many cases 
impose conditions which restrict its application. 
As an example, the Ilford Borough Council rule 
that the starting current of motors must not exceed 
one and a half times the full load current. Regula- 
tions of this kind are more commonly met with on 
the smaller systems, and in many large towns, such 
as Manchester, there are no regulations. Under 
present industrial conditions, however, almost any 
town, even the smallest, may have become an 
industrial town, so that the recommendation will 
frequently be difficult to apply. 

The Directorate of Industrial Electrical Equip- 
ment has not overlooked this aspect of its proposal, 
and it is suggested that ‘‘ where Supply Authorities’ 
regulations restrict this form of drive to small sizes 
they should be reviewed in the light of the present 
need for economy.” The Order, however, is not 
directed to supply authorities and it would appear 
that as matters stand it will be the business of those 
operating factories to negotiate, and possibly dispute, 
with the company or council from which they obtain 
their current. This is hardly a satisfactory arrange- | 
ment. Munition manufacturers have quite enough 
to do to maintain output without having to occupy 
themselves with new outside questions of this kind. | 
Rules about limitation of motor-starting current | 
are not just a fad of some supply engineers. They 
have official recognition, and regulations siedion! 
the matter have been drawn up jointly by the | 
Incorporated Municipal Electrical Association and | 
the British Electrical and Allied Manufacturers’ | 
Association. It may be presumed that the Direc- 
torate of Industrial Electrical Equipment has no 
authority in this matter, but it would appear that the 
Ministry of Supply, of which it is a branch, might 
usefully get into touch with the Electricity Commis- 
sion on the subject, with a view to the issue of a fur- 
ther Order, directed this time to supply authorities. 

The new regulations contain various clauses 
designed to prevent the control from unduly inter- 
fering with manufacturing procedure; thus, in 
the event of a breakdown or other emergency, no 
licence is necessary for equipment temporarily 
required for use while repairs or replacements are 
being effected. Special approval, however, is 
necessary if such equipment is in use for more than 
a month. This appears to be an unduly short 
period in which to deal with a serious breakdown 
under present conditions. A further clause permits 
secondhand motors and control gear up to 100 h.p., 
and switchgear up to a capacity of 400 amperes at 
650 volts, to be bought or sold without licence, 
provided that not more than 10/. has been spent 
on them after the coming into force of the Order. 
Equipment may also be delivered to another person 
for repair without a licence and, an important clause, 
arrangements made before the coming into force 
of the order may be completed without reference to 
it. Further, no licence is required for industrial 
electrical equipfnent which is acquired or disposed 
of for use as part of any plant, machinery or appa- 
ratus which is supplied under the Machinery Plant 
and Appliances (Control No. 3) Order, 1942. Even 
in these cases, however, the equipment must not be 
acquired as a spare or for use with machinery for 











which other means of driving are available. 


THE CASE OF 
MESSRS. SHORT BROTHERS. 


SINCE we summarised a fortnight ago, on page 311, 
ante, the debate which took place in the House of 
Lords on April 10 on the action of the Government 
in expropriating the whole of the share capital of 
Messrs. Short Brothers, Limited, the designers and 
constructors of the famous Sunderland flying boat 
and the Stirling heavy bomber, interest in the subject 
has been aroused anew by a long and detailed letter 
from Mr. James H. Wood, formerly secretary and 
commercial manager of the firm, which was printed 
in The Sunday Times of April 25. The letter is too 
long to quote in anything like its entirety, but the 
essential points deserve to be given the widest 
possible publicity as indicating a somewhat different 
picture from that put forward officially by the 
Government spokesmen in both Houses of Parlia- 
ment. If they are substantiated, they seem to 
afford justification for some further discussion of a 
case which brings in question both the nature of the 
powers conferred by Defence Regulation No. 78 and 
the use that has been and may be made of them. 
If, on the other hand, Mr. Wood's statements can 
be shown to be influenced by the viewpoint from 
which they are made—as they might be, in all good 
faith—some further explanation of the action taken 
still appears to be desirable, as evidence that the 
course adopted was, in fact, the only feasible method 
of obtaining the desired result. 

In the first place, Mr. Wood observed, it should be 
borne in mind that the primary interest of the three 
Short brothers who founded the business was “ to 
invent and produce the finest possible aircraft. 
The money they made (and its pursuit was merely 
incidental) was ploughed back into the work they 
were doing. It was purely Short family cash and 
credit which maintained the company in 1919 to 
1935 (when some of the Short shares were sold to the 
public) and never during that period was one penny 
ever paid in dividends.” When war came, however, 
the firm were still only in a position to produce 
machines “in small quantities in a comparatively 
leisurely fashion,” and the change-over to quantity 
production introduced problems of great complexity. 
“Then, during 1940,” continued Mr. Wood, “ the 
Ministry of Aircraft Production made us take certain 
steps willy-nilly which disrupted our organisation.” 
Periodical changes were made in the Stirling pro- 
gramme, “and there was even a period when our 
Stirling was so little required that the necessary raw 
material was taken off Priority List A and put some- 
where nearer the bottom of the alphabet”; an 
experience, of course, which was not peculiar to that 
particular manufacture, in the changing circum- 
stances of nearly four years of war. 

On the subject of cost, which was mentioned in 
the House of Lords debate, the letter contained some 
illuminating comments on the effect of the promise 
by the Minister of Labour (Mr. Ernest Bevin) that 
piece rates would not be affected if production were 
increased, to whatever extent. The agreed piece 
rates were such that it was possible for employees 
to earn a bonus “ amounting to anything from, say, 
25 per cent. to (in extreme cases) many hundreds 
per cent.”’ In face of the Minister’s promise, the 
union concerned resisted all proposals for the 
readjustment of the bonuses, which, it is stated, are 
still being paid. Of the reasonability or otherwise 
of this refusal, it is not possible to say much without 
a more detailed knowledge of all the circumstances, 
but the point has a distinct bearing upon the 
allegations of excessive cost, and the responsibility 
of the firm for incurring it or permitting it to con- 
tinue. Moreover, Mr. Wood points out, the charge, 
made by Lord Geddes, that the man-hours occupied 
were excessive, appeared to be based upon the mis- 
conception that they were measured by the clock ; 
whereas, “‘in fact, they represent total labour cost 
divided by the average hourly wage.”” The justice 
or otherwise of this complaint, it is suggested, could 
be readily checked ; “* the Minister could supply the 
net labour cost figures for Stirlings made by Shorts 
and Stirlings made in a purely M.A.P. factory.” 
It is unlikely that these figures will be forthcoming, 
but it would not be unreasonable to ask for a com- 
parison on a percentage basis, with due allowance 








for such relevant factors as the equipment of the 
respective factories and their location, if this can 
be shown to affect the production costs materially. 

Turning from the difficulties of production to the 
events which immediately preceded the expropria- 
tion of the business by the Government, Mr. Wood 
explained in his letter that the chairman, Mr. H. 
Oswald Short, being in poor health, resigned on 
January 11, 1943, in response to the suggestion of 
Sir Stafford Cripps; and that his successor, Si: 
Frederick Heaton, was elected to the chairmanshii) 
by the remaining directors; a point which, w: 
believe, has not been generally appreciated. Sir 
Frederick took up his duties on February 4, accord 
ing to the letter, and, on the following day, asked 
Mr. Wood to resign his positions of secretary and 
commercial manager in favour of his own nominee. 
“On March 1, 1943, in addressing a meeting of the 
Joint Production Committee at ‘the works, he {Sir 
Frederick] said he was appointing a new managing 
director, Mr. Stone Clark. He had, as it transpired, 
secured Mr. A. Gouge’s agreement to surrender his 
duties as general manager to this gentleman, but 
the rest of the board were completely in the dark. 

Mr. Wood then proceeds to discuss the statement 
by the Minister of Aircraft Production (Sir Stafford 
Cripps), in the House of Commons on April 14, that 
before taking any action, he had ‘a thorough 
inquiry *’ carried out by Sir George Schuster, M.P. 
for Walsall, and Mr. Robert Barlow, chairman of 
the Minister's Industrial Panel; and that, “as a 
result of their report I decided it was necessary for 
me to take some action to safeguard aircraft pro- 
duction. I subsequently decided that it was neces- 
sary to change the directorate.” According to Mr. 
Wood, however, Sir George Schuster and Mr. Barlow 
visited the main works on one occasion only, and, 
‘in the few hours at their disposal they walked 
through four factories, had lunch with us, and talked 
with me for perhaps fifteen minutes, . . . had an 
hour’s chat with Mr. Gouge elsewhere, and saw one 
or more of our dispersed establishments © ; which, 
Mr. Wood contends, hardly constituted ** a thorough 
inquiry *’ justifying a complete change of directors. 
He objects, in conclusion, that the Minister refused 
the directors a sight of the Schuster-Barlow report 
and rejected their request for an investigation to 
ascertain the truth; and maintains that “a proper 
inquiry by some fair-minded man, preferably with 
experience of the aircraft industry, would establish 
that the ‘inefficiency ’ which is implied but never 
definitely alleged was non-existent; that the 
obstacles which hampered Stirling production 
were, to put it mildly, not of our creation ; and 
that there was never a situation even remotely 
justifying expropriation of our shares.” 

Nothing could be farther from the desires of 
anyone who has at heart the effective prosecution 
of the war or the welfare of the aircraft industry 
than to embarrass by ill-timed questionings those 
who conceive and translate into action the decisions 
of the Government. Only the Cabinet can have 
access to full information; but it is permissible 
to wonder whether the Cabinet always does have 
really full information, bearing in mind that the 
Ministers can seldom obtain it at first hand. This 
suggestion is not an oblique imputation of bad 
faith, but merely a recognition of human fallibility. 
Sir George Schuster and Mr. Barlow may have seen 
more than Mr. Wood knew of; they may have 
felt that they had seen more than enough; but 
they may have drawn incorrect conclusions from 
what they did see and hear, and their statement 
of these conclusions may have conveyed impres- 
sions that would not have been conveyed if other 
investigators had written the report, even if 
they had made substantially the same deductions, 
from identical evidence. The differences of opinion, 
of expression and of reception might have been 
trivial at any given stage, but the cumulative effect 
might easily represent the difference between 
merely “changing the bowling ”—which seems to 
have been all that was really necessary in the case 
of Short Brothers—and (to continue the metaphor) 
confiscating the pitch. The former course might 
have had a salutary influence on the directorates 
of other firms which were heading towards similar 
difficulties, but the latter is liable to cause ‘* despond- 
ency and alarm " throughout the industry. 
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NOTES. 


THe SUPERVISION OF SHIPYARD WELDING. 


Tue need for constant and careful supervision 
of the welded work in shipbuilding yards was the 
particular point of a lecture delivered recently at 
Stow College, Glasgow, by Mr. F. C. Cocks, B.Sc., 
M.I.N.A., of Lloyd’s Register of Shipping. Mr. 
Cocks, who is one of the society’s special surveyors 
for welding, and who gave his lecture as one of a 
series organised by the Admiralty, supervised 
the layout of one of the British Government’s 
shipyards in the United States and was responsible 
subsequently for the production there of 30 cargo 
vessels which were 90 per cent. welded. It was 
manifestly impossible, said Mr. Cocks, for the 
classification surveyors to check every weld as it 
was made ; the efficiency of a weld could be judged 
to some extent by its final appearance, but many 
factors were involved, such as the size and quality 
of the electrode, the current used, the length of the 
are, and the speed of the run, so that it was only by 
a specialised and continuous control that success 
could be ensured. In his opening remarks, Mr. 
Cocks observed that there were three main reasons 
for the adoption of electric welding in ship con- 
struction, namely, the saving of weight, saving of 
time, and improved construction. The saving of 
weight resulted mainly from the elimination of the 
flanges, overlaps and angles required for riveted 
connections. The possibility of further reductions 
by the employment of lighter scantlings in welded 
ships would depend on the behaviour of welded 
construction in service, on which point the classi- 
fication societies did not yet possess sufficient 
information. Time-saving could not be computed 
on the basis of a comparison of welding and 
riveting times alone, but must include the time 
involved in the preparation of the material. The 
time taken in the actual operation of welding 
might be somewhat longer than in the corresponding 
operation of riveting, but if the plates were pre- 
pared by flame-cutting, it was found that the joint 
operations of burning and welding were economical 
in both time and cost. With regard to the im- 
provement in construction, it could be said that 
many welded connections were much superior to 
the riveted connections which they replaced ; more- 
over, there was an improvement in tightness, 
caulking was unnecessary, and the fitting of stop- 
waters could be dispensed with. The time and cost 
of testing tanks was greatly reduced, and experience 
showed that welded ships were less liable than 
riveted ships to leaks due to stranding damage and 
to shocks from near-misses when being bombed. 
Turning again to the question of supervision, Mr. 
Cocks drew attention to the main points that were 
essential to good welding. First, the parts to be 
joined must be accurately fitted: it was uneco- 
nomical and often detrimental to use weld metal 
to make up irregularities due to bad plating work, 
and, in addition, a well-fitted joint was less liable 
to distort during the welding process. Considera- 
tion should be given to the possible use of flame 
cutting instead of shearing; though it did cause 
local hardening of the plate, this was not extensive 
and it was neutralised by the subsequent welding 
operation. Good penetration was essential in all 
cases. The introduction of deep-penetration weld- 
ing, using large electrodes and high amperages, 
enabled a considerable amount of welding to be done 
in place without previously bevelling the edges of 
the plates, either by fitting the edges closely and 
welding from the top with a sealing run below, or 
by leaving a gap and applying either a temporary 
or permanent strip to the underside. Where 
bevelling was adopted, due regard must be given 
to contraction and distortion. It could be generally 
accepted that less distortion was produced by 
Unionmelt or other high-amperage welding than 
by a large number of light runs. If welding was 
associated with riveting, the welding must be com- 
pleted before the riveting in the vicinity was begun. 
The number of joints should be kept to the minimum 
by using large plates. In this connection, Mr. 
Cocks mentioned that the original design of the 
United States Maritime Commission’s ships pro- 
vided for open floors in the double bottom, with 











solid floors at every fourth frame except under the 
engines and at the forward end. One yard, how- 
ever, fitted solid floors at every frame, omitting the 
flat-bar stiffening and increasing the floor thickness 
instead. The result was a considerable reduction 
in the number of pieces and in the amount of welding, 
and a pronounced simplification of the double- 
bottom construction. The result was held to offset 
the increase-in weight which accrued from the 
alteration. 


THe Veca VENTURA BOMBER. 


Many Royal Air Force communiques have re- 
corded the work of the Vega Ventura bomber, 
which has been employed extensively in attacks on 
enemy shipping and ports in the North Sea, but 
it is only within the past week that a description 
of this machine has been officially released by the 
Ministry of Aircraft Production. The Ventura is 
a twin-engined medium bomber of the mid-wing 
type and is of all-metal construction. The makers 
are the Vega Aircraft Corporation, of Burbank, 
California, and the machine is a military version 
of the Lockheed Lodestar. There are two models, 
differing in the type and power of the Pratt and 
Whitney engines, the Ventura I having the R.2800 
8.1A.4/G type, with a maximum horse-power of 
1,850 each, and the Ventura II the R.2800 2SB/G 
(R.2800/31) engine, which develops 2,000 h.p. 
Hamilton Hydromatic propellers are fitted in each 
case. The machine has a wing span of 65 ft. 6 in. 
and a length of 52 ft. 74 in. The height to the top 
of the fuselage is 11 ft. 10} in., and, to the top of 
the radio mast, 14 ft. 2 in. The main and tail 
landing wheels are hydraulically retractable. The 
twin tail has a span of 25 ft. 10 in. With the flaps 
up, the wing area is 551 sq. ft., and with the flaps 
down, 619 sq. ft. ; the loaded weight being 26,000 lb., 
this gives a maximum wing loading of rather more 
than 47 lb. per square foot. At the cruising speed 
of about 260 miles an hour, the maximum range is 
about 1,000 miles at 16,000 ft. ; the maximum speed 
is of the order of 300 miles an hour. The Ventura 
carries a crew of four, consisting of the pilot; the 
navigator, who is also the bomb aimer; a gunner, 
in the Boulton Paul upper turret; and a wireless 
operator, who also operates the guns in the under 
turret. Eight machine guns are fitted: namely, 
two fixed guns of 0-5-in. calibre, in the upper part 
of the fuselage, forward of the pilot’s position ; 
two depressible 0-303-in. guns in the nose; and 
two 0-303-in. guns in each of the turrets. In the 
later machines, the gun armament has been increased 
to ten by fitting a four-gun Boulton Paul upper 
turret. All the forward guns are fired electrically 
by the pilot. The maximum bomb load is 2,500 lb., 
made up of three 500-lb. bombs and four of 250 Ib. 
each. 


H.M. SvusBMARINE “ THUNDERBOLT.” 


On April 21, an Admiralty communique was 
issued stating, in the simple and stereotyped form, 
that ‘‘ The Board of Admiralty regrets to announce 
that His Majesty’s submarine Thunderbolt (Lt.-Cdr. 
C. B. Crouch, D.S.O., R.N.) is overdue and must be 
presumed lost.” Under Lieutenant-Commander 
Crouch, who had commanded her continuously since 
September, 1940, the Thunderbolt had operated 
with great success, especially in the Mediterranean, 
where she was sent in August, 1941; but she was 
most widely discussed in June, 1939, when, as the 
Thetis, she foundered when on trial, with the loss of 
99 lives. She was built by Messrs. Cammell Laird 
and Company, Birkenhead, and was the name-ship 
of her class of “ patrol-type” submarines, of 
moderate size and cost, though fully suitable for 
general service. She displaced some 1,090 tons on 
the surface and 1,575 tons submerged ; had a speed 
of rather more than 15 knots on the surface and 
9 knots under water; and was armed with a 4-in. 
gun, two smaller guns, and ten 21-in. torpedo tubes. 
Her normal complement was 53, but, on the trial 
which ended so disastrously, there were 103 persons 
on board, the additional 50 being contractors’ men 
and Admiralty officials. The disaster was discussed 
in our columns at the time, and the report of the 
Tribunal of Inquiry, over which Mr. Justice Bucknill 
presided, was summarised in our issues of April 12 
and 19, 1940. There is no occasion to recapitulate 





the details of the disaster, which was clearly shown 
to be the result of an unfortunate series of incidents, 
none of which, taken alone, could be regarded as 
other than trivial. In view of the feeling at the 
time, that steps should have been taken to restrict 
the number of persons on board to some total con- 
siderably less than what was almost a double comple- 
ment, a subsequent incident in the career of the 
Thunderbolt is of particular interest. On one 
occasion during the war, the Admiralty state, the 
Thunderbolt rescued the crew of a torpedoed 
merchant ship, numbering 43 persons. Already she 
had on board 16 ‘‘ passengers,” but the 43 merchant 
seamen were taken below and, somehow, were 
stowed in places where their presence did not affect 
too seriously the operational efficiency of the vessel. 
She arrived safely in Gibraltar, 3} days later, with 
111 persons on board; thus fully justifying the 
organisers of her original sea trial and the findings 
of the Tribunal. 


‘Tue Saipprnc WORLD.” 


Pressure on our space prevented us from “‘ notic- 
ing,”’ last week, an anniversary of some interest : 
namely, the diamond jubilee of The Shipping World, 
of which Sir Archibald Hurd has been managing 
editor for many years. In the ordinary course, such 
an event would have provided an opportunity for a 
more detailed survey of the past 60 years of sea 
transport than is practicable in present circum- 
stances, but we can congratulate our contemporary, 
not merely on the attainment of the anniversary, but 
on the production of a commemorative issue which is 
well worth filing as a historical record. The Shipping 
World was founded by a group of shipbuilders, 
with Mr. John Wigham Richardson as first chair- 
man, with the expressed intention ‘‘ to record the 
progress of shipbuilding and auxiliary industries, to 
promote the true interests of our Merchant Navy, 
and to extend the markets and guard the welfare 
of trade and commerce at home and abroad” ; 
thus providing, incidentally, interesting evidence 
that the term, “‘the Merchant Navy,” is much 
older than is commonly supposed. The special issue 
contains a survey of “‘ The Evolution of the Ship- 
ping Industry, 1883-1943,” by Sir Archibald Hurd, 
with which is reproduced in facsimile the statis- 
tical statement of the world’s shipping from the 
1883-84 Lloyd’s Register Book; and reviews of 
“Ship Science” as it has developed during the 
same period, by Dr. G. 8. Baker ; of “ Ship Develop- 
ment,” by Dr. James Montgomerie, Chief Ship 
Surveyor of Lloyd’s Register, and “Ship Machi- 
nery,” by Dr. S. F. Dorey, Chief Engineer Surveyor. 
Industrial depressions, of increasing severity, have 
afforded ample opportunities for the exposition of 
the hard commonsense on which British overseas 
trade has developed during the past century or 
more, and successive editors have not hesitated to 
utilise them, especially when there have been indi- 
cations of attempts to import an undue political 
influence into the management of British shipping. 
We trust (though not very hopefully) that such 
theories may have been finally discredited, and at 
not too heavy a cost, before the occasion arises to 
congratulate The Shipping World on its centenary. 





DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RE- 
SEARCH.—The Secretary of the Department of Scientific 
and Industrial Research informs us that the Lord Presi- 
dent of the Council has appointed Dr. Charles S. Hanes, 
F.R.S. to be Director of Food Investigation in the 
Department. Dr. Hanes is at present serving with the 
Food Mission in North America. The date from which 
he will take up his new post has not yet been fixed. 





WImMET TUNGSTEN-CARBIDE TOOLS.—Messrs. A. C. 
Wickman, Limited, Coventry, have sent us copies of two 
recently issued charts, the one entitled ‘‘ Colour Chart for 
Wimet-Brand Tipped Tools,” and the other, “‘ Wimet- 
Brand Tipped Tools: Hints for Grinding and Lapping.” 
In addition to indicating the colours used for differen- 
tiating the various grades of Wimet tungsten carbide, 
the colour chart includes suggestions for the application 
of the materials and information regarding speeds, feeds, 
depths of cut, etc., are given. The chart on hints on 
grinding and lapping consists of a series of “ do’s and 
don’ts”’ and illustrations of correct and incorrect 
grinding and lapping procedure are given. 
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| retain their names on our list of members. 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


As we recorded on page 333, of last week's issue, | membership will be compensated entirely and that 
the Spring Meeting of the Institution of Naval | our old friends from other countries will return once 
Architects, which included the business of the | more to the fold. I am glad to welcome some dis- 
annual general meeting and the reading and discus- | tinguished representatives from other countries. 
sion of papers, was held at the Royal Society of Arts, | There is one very satisfactory item in ‘the report : 
Adelphi, London, W.C.2, on Thursday, April 15, the | there has been a steady and consistent increase in 
President (Admiral of the Fleet Lord Chatfield) | the number of student members. That is a factor 
occupying the chair. | which emphasises that the progress of the Institution 

The President, in opening the meeting, expressed | is still highly satisfactory.” 
pleasure in the fact that the members were present in | 
such large numbers. 


|there is no reason, I think, why we should not 


One may 
hope that that loss of membership is only temporary ; 


| anticipate, that, when the war is over, that fall in | 
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and also whether hardness tests were made on the 
paint films before the application of the secon’ and 
third coats. 

With regard to the anti-fouling compositions 
used in the tests, Dr. Baker continued, two factors 
caused him surprise: first, there appeared to be 
implicit faith in the experiments on the leaching 
out of the constituents which acted as poison: 
the fouling organisms; secondly, the Committee 
had not tried any paints of their own. He uncer. 
stood, however, from Dr. Hudson, the officia! in- 
vestigator, and from Dr. Bengough, that the second 
| criticism was being met, and he expected a yvreat 





The formal business of the annual general meeting | improvement in results in consequence. On the 
As they were aware, the | then proceeded, as reported on page 333, ante., and | question of the poisoning of fouling, Dr. Bray had 


delivery of full-length presidential addresses had | on its conclusion, the President called on Dr. Guy | carried out tests with dilute solutions of the poisons, 
: . . . | . el | ps . - . 
been discontinued during the war, as the necessity | Bengough to present the first paper, on ‘ The | and had failed to poison the fouling unless he used 


for secrecy made it impossible to deliver an address | Corrosion and Fouling of Ships,” of which he was | fairly strong solutions. 
In peace time, at | joint author with Mr. V. G. Shepheard, R.C.N.C.| work was quoted as showing the insensibility of the 
Introducing the authors of the paper, Lord Chat- | organisms of the most important foulings to copper 


which would be really beneficial. 
each annual meeting, the President could review 


In Table VI, Dr. Harris's 


the events of the past year and perhaps also peep | field remarked on the distinction enjoyed by Dr. | and mercury poisons; and the authors comment that 


nto the problems of the future. That could not be 


done at the present time ; yet there had never been | war, in all three Services : 


Bengough in having served, during the previous | slime organisms were remarkably antagonistic to 
first in the Royal | poisons. 


In a paper on the same subject a few 


« time when there was so much to discuss if it were | Artillery, in which he became captain and adjutant ; | years ago, Dr. Marbles appeared to have no use for 


possible to do so. 
he yal architecture w > severel | finally imil k he Air Ministry 
when naval architecture was more severely put to) finally, on similar work in the Air Ministry. 


Never had there been a time| then at the Admiralty, on research work; and, | poison in his compositions, unless it was copper or 
Mr. | arsenic; it was peculiar that arsenic was not re- 


the test and more likely to be put to the test in the | Shepheard, Lord Chatfield recalled, had occupied | ferred to in the present paper, and was not men- 


future ; or when the ship, to which they had devoted | the Chair of Naval Construction at Greenwich before | tioned in the tables of poisons. 


The only con- 


their lives, had more enemies, and more difficult | taking up his present position of Assistant Director | clusion he could arrive at was that those so-called 


enemies, to cope with, especially having regard to | of Naval Construction at the Admiralty. 
the new great weapons from the air and the immense | Dr. Bengough, before presenting the paper (which 
development of science which had aided the sub-| we commence to reprint on page 358 of this issue), 


marines in their attacks on shipping; never was | explained that it was issued on the sole authority of | strong solutions. 


| poisons did not act as poisons, but in some other 
way which was not yet understood. Slime and 
barnacles also were insensitive to poisons, in quite 
In that connection, he had worked 





there a time when the importance of naval architec- | Mr. Shepheard and himself; it nad not been sub- | out a little sum, which he had had checked. If it 
ture had come more to the front, and when the/| mitted to the Marine Corrosion Sub-Committee | were assumed, in films weighing 2 oz. per square 
responsibilities, the need for courage and determina- | of which he was chairman and Mr. Shepheard was | yard, that half was poison, that the composition 
tion and for the ability of naval architects, had been|a member, though they believed that the Sub-| was applied to a surface which was lying in a 


more vital to the country. 

“Many of you here to-day,” continued Lord 
Chatfield, “‘ have been giving your services to the 
country in developing the ships on which the country 
relies. We have missed you from our Councils, for | cussion, said that, as he had been a member for 
very often you have been unable to attend, being| only two months of the new Anti-Fouling Com- 
employed on work of great importance ; we have | mittee of the Iron and Steel Institute, and had had 
had to deal with problems in the solution of which we | nothing to do with the First Report of the Com- 
might have welcomed your assistance, had you been | mittee, on which the paper was based, he felt free 
able to give it. Many steps have been taken to} to say what he thought about it. The first two or 
improve the methods and rapidity of our ship- | three pages set out what appeared to be the attitude 
building ; consideration has had to be given to|of the Admiralty on fouling; and fouling did not 
problems of producing fast merchant shipping, | discriminate between naval ships and merchant 
questions concerning the prefabrication of ships, |ships. He hoped that he would not be accused 
problems of welding, problems concerned with the | of conceit in saying that the first chapter of his 
future of research in the shipbuilding industry, and | new book* gives a much more general and more 
problems of other nature, such as that of the Chairs | detailed account of the present position with regard 
of Naval Architecture, about which my fellow|to fouling. The authors stated that fouling was 
Members of Council have been in communication | the chief cause of trouble in modern times; but 
with the Chancellor of the university concerned. | Table VII in the paper, which tabulated the causes 
No doubt, when the war is over, we shall have plenty | of failure of compositions as tested at Caernarvon, 
to discuss ; it is difficult to imagine how great will showed that, of the pickled plates (which pre- 
be the work of the Institution in the first year after | sumably represented Admiralty practice), 110 failed 
the war, for so far we have been only partially| by corrosion and only 62 by fouling. His own 
informed on the work of the war period. Then the | experience, in the examination of a large number 
Institution will be able to resume its full role, serving | of ships’ bottoms a few years before the war, was 
as a forum for the discussion of the progress of all | that corrosion was the main cause of the breaking 
things to do with naval architecture. | down of paint films, and that fouling was not the 

“There is one matter to which I will call your| prime cause. Weathering tests on steel had shown 
attention particularly. You may have noticed, from | that, as the weight of the paint film was increased 
the Annual Report, that the membership has suffered | up to about 2 oz. per square yard, the protection 
a steady fall during the last three years. It would be | against corrosion increased; it continued to in- 
totally wrong for you to deduce from the figures that crease with the weight of the paint film up to about 
the Institution is in a state of decline ; that is far |3 oz. per square yard. In the test samples referred 
from being the case. The fact is that in the past|to in the paper, the weights varied from 2 oz. to 
we have been fortunate as an Institution in having | 6 oz. per square yard, which was a large variation 
enlisted in our ranks the distinguished naval archi-| and probably accounted for a good deal of the 
tects and shipbuilders of the world, and particularly | differences in results. The authors tried to account 
from the European States. No less than 20 per | for that by reference to the differences in specific 
ent. of the membership was due to the enlistment | gravity of the pigments in the paints ; but, to prove 
of such men in our ranks. That very desirable and | that, they should have added a table giving the 
useful state of affairs, which so enhanced the | weights per pint of the paints, to show that it was 
authority of the Institution, was due to the work | not a matter of the thickness of film. They might 
of our former secretary, Mr. R. W. Dana, and to Mrs. | have mentioned, also, the time intervals between 
Dana. Further, great value has attached to our | the application of the first and second priming coats, 
many international meetings, which have always | and between the second priming coat and the anti- 
been a feature of the activities of the Institution. | fouling coat ; other experimenters attached great 
Naturally, these members have lost touch with us| importance to allowing the first priming coat to 
entirely. In many cases, we do not know where | harden before applying the second coat. He asked 
they are, and, even if we do learn of their where- the authors to state what those time intervals were, 
abouts, we cannot communicate with them. In |—— 
consequence, by our Rules, we have been unable to | * Reviewed in ENGINEERING, page 64, ante. 


| Committee would support the opinions expressed. 
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| harbour in a current moving at 1 knot, and that 
| all the poison oozed out in one day, the dilution of 
| the solution in the course of that day was | in 


Dr. G. 8S. Baker, O.B.E., who opened the dis- | 40,000,000. In the example given of Dr. Atkins’s 


work in Plymouth Dock, the dilution came to | in 
10,000,000, and the fouling there continued quite 
happily. He had assumed a solution four times as 
dilute : how could that act as a poison’? Finally, 
he would comment that the pitting shown in Fig. 1 in 
the paper (on an “‘A”’ bracket forward of the propeller) 
was far more closely connected with streamline 
flow than with any corrosion problem. 

Dr. W. R. G. Atkins, F.R.S., thought it was clear 
that, previously, the Admiralty had not given the 
subject of corrosion and fouling the attention or the 
scientific imagination that it deserved. The paper 
was said to be based on the work of the Marine 
Corrosion Sub-Committee. There was also still in 
existence, he believed, the Admiralty Corrosion 
Committee, of which Mr. Shepheard had been chair- 
man, and, perhaps, was still chairman. The Ply- 
mouth tests were made under the gis of that 
committee, and he was asked to examine, on their 
behalf, the specimens which were exposed in 
Plymouth Sound. The interesting fact emerged 
that the paints used differed enormously. It was 
not possible, of course, to find out everything about 
a paint merely by putting it in the sea and observing 
its behaviour, but if a paint behaved well in Ply- 
mouth, at Caernarvon and in the test which Dr. 
Bengough modestly described as being due to the 
Chemical Research Laboratory at Teddington, but 
which as really due entirely to himself, more weight 
should be paid to the results of those exposure tests. 
He saw no reason for thinking that a paint which did 
well in a series of exposure tests was likely to behave 
worse on a ship than a paint which uniformly 
showed up badly in those tests. Because a paint 
tested on a panel did well, it would not necessarily 
do well on a ship; and it was justifiable to say that 
paints which did well on panels were more likely 
to do well on ships than paints which did very badly 
on panels. Mr. Shepheard’s estimate of 20 per cent. 
as being the proportion of the total propulsive enetgy 
of a ship used to overcome the increased resistance 
due to fouling was amazingly big; as he pointed 
out, the outcome of a naval engagement might well 
depend on the increased endurance and higher 
maximum speed that would result from a reduction 
of fouling. If the Italians generally managed to 
run away from British ships very successfully, it 





was not entirely because their ships were better 
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but their ships came out with clean bottoms, and 
the Italians took care to go back again very quickly, 
whereas our ships had to endure heavy fouling. 

In primary temporary protective coatings for 
prev’ nting the rusting of surfaces in the early stages, 
boiled linseed oil was shown by the tests to give 
satisfactory results ; mineral oil was useless. Dur- 
ing the last war, in Egypt, he had made some tests 
on the prevention of rusting of aero engines during 
transit from this country. Certain paints were quite 
useful, though there was trouble in getting them off 
again ; mineral oil was quite useless ; but Vaseline 
treatment endured, and one piece which was so 
treated and which remained in tap water for three 
weeks in the summer temperature of Egypt came out 
perf ctly clean and un-rusted. As to the units used 
to express the thicknesses of coats of paint, some- 
times the authors used ounces per square foot of 
area, sometimes mils (thousandths of an inch) and 
sometimes millimetres; further, the sizes of the 
organisms which cause fouling were given in frac- 
tions of a millimetre. He found it difficult to pass 
rapidly from one unit to another and still maintain 
a sense of proportion. Reference was made in the 
paper to the development of water-emulsion paints 
by Dr. J. O. Mayne ; he thought that Dr. Ulick R. 
Evans started such work. Often paints had to be 
applied in bad weather and to wet surfaces ; there- 
fore, if such paints could be developed, they would 
be of great importance. (Dr. Bengough: ‘“* Dr. 
Mayne carried out the water-emulsion part of the 
work ; Dr. Evans did the other part.’’) The problems 
of fouling and corrosion had been considered 
together for a very long time ; in 1867, a book was 
written by Young on the fouling and corrosion 
of ironclad ships, and, in 1889, Professor V.vian B. 
Lewes, of the Royal Naval College, presented to the 
Institution a paper* on the corrosion and fouling of 
steel and iron ships, and methods of prevention. 
They had returned, therefore, to a very old subject. 
Dr. J. H. Orton was examining fouling on ships’ 
bottoms at the Marine Biological Laboratory in 
Plymouth in 1911; he had very great experience 
in studying, from the biological side, the fouling of 
ships, and, in 1930, published a long paper on the 
subject. He drew the attention of the shipping 
firms to Dr. Orton’s work, but none of them was 
interested. The United States Naval Department 
were very interested in the matter, and asked Dr. 
Paul Fisher, of the North-Western University, to 
undertake an investigation. He examined 230 or 
250 ships’ bottoms and made a large number of 
experiments; his paper described the work and 
gave much information in tabulated form. 

The Marine Corrosion Sub-Committee, therefore, 
was, to a considerable extent, training workers in 
this country to find out what had already been 
discovered by other workers here and in the United 
States. Of course, it was necessary to train a team 
of workers, because they were dealing with a very 
special line of investigation and had not a big supply 
of trained personnel. Interest in the matter had 
not been widespread, though it would not be 
correct to say that no one has considered it worth 
while to investigate the matter, because private 
enterprise had stepped in, as it often did when 
necessary ; one of the paint companies took over 
one of Dr. Orton’s pupils, Mr. O. D. Hunt, in 1929, 
and provided him with a laboratory. Early in 
1929, he began to expose specimens of different 
paints and to experiment on the poisonous effects 
of different constituents in paints, with careful 
biological control. When the present war began, 
they discussed whether it was worth while for the 
Marine Laboratory at Plymouth to take up the 
study of anti-fouling problems, and decided that 
it was not, because they would have been following 
ten years behind the work of Hunt, and the Inter- 
national Paint Company already had the data 
which he had produced. He was not suggesting 
that the work of the Marine Corrosion Sub-Com- 
mittee was not most valuable, but he did emphasise 
that all scientific progress was based on the complete 
utilisation of existing knowledge, and he considered 
that that knowledge was not being used fully at 
present. The paint firms had a great deal of know- 
ledge, which he would like to see made available to 





* Trans. I.N.A., vol. 30 (1889). 
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the men concerned with the painting of ships ; some 
of the anti-fouling paints applied to ships were worth 
very little as toxic substances, and, to a large extent, 
represented waste. There was also the supreme 
question of the manner of mixing the paints. 

Fig. 6 in the paper illustrated the propeller of 
H.M.S. Fowey, showing fouling by Hydroides 
norvegica, the organism which was noted as being 
present in Madras harbour, breeding all the year 
round without any noticeable break in intensity. 
It occurred also in the dockyard at Devonport, and 
in Norway, so that it is very widely distributed. 
The paper mentioned that the warm circulating 
water from an adjacent generating station was 
discharged into the basin in which H.M.S. Fowey 
was berthed, particularly during the summer 
months ; but what made this organism so great a 
pest was the fact that it bred also during the winter 
in the warm basin, though not in the cold basin. 
In Table VIII, the life of some compositions tested 
at Caernarvon was given as 56 weeks to 60 weeks ; 
but the text stated that the tests lasted for only 
45 weeks. He hoped that nothing he had said 
would leave the impression that he did not value 
the work the investigators are doing ; he did value 
it, and believed that, eventually, specific poisons 
would be found for paints. To arrive at selective 
poisons, and especially to do without mercury, was 
one of the objects of the sub-committee. 

Mr. R. W. L. Gawn, R.C.N.C., said that pitting 
was important primarily as regards deterioration, 
but unless the areas affected were scraped, stopped 
and repainted, as described in the paper, it was 
reasonable to suppose that loss of speed would also 
arise from corrosion. There was not much definite 
evidence bearing on that point, but the effect 
might be far from negligible. He was concerned, 
therefore, to hear Dr. Bengough talk about sending 
a hull to sea without any paint on it. The paper 
stated that the rate of pitting of bare steel patches 
might be as much as 0-08 in. in six months; such 
a degree of roughness, if closely spaced, would 
result in the skin-friction resistance of that area 
being increased by about 100 per cent. Such a 
large increase in resistance would not necessarily 
result from corrosion, particularly as the authors 
note that, with some paints, the rate was less than 
one-tenth as much. On the other hand, Fig. | 
showed large corroded areas on a shaft bracket, 
with pits } in. deep, which must inevitably result 
in a substantial increase of the resistance of the 
affected zones. Dr. Baker wondered whether this 
was corrosion pure and simple ; Mr. Gawn thought 
it was a matter needing investigation. There was 
naturally a large local velocity of flow between the 





shaft-bracket arms, partly induced by the strong | 


sternward current near the boss of the propeller. | 


There was also the possibility of cross flow near the 
hub and fillet, for which the photograph afforded 
some support in that the outboard surface of the 
outer arm of the shaft bracket did not appear to be 
seriously pitted. He would be surprised if there 
were much cross flow, as it had been the practice 
for many years for the shaft-bracket arms to be 
designed to lie in the line of flow, as carefully 
measured by model experiments. For convenience 
of manufacture, they were generally angled as an 
entity, the small twist in the flow throughout the 
length of the arm being disregarded, one considera- 
tion being the necessity to compromise between 


full speed and cruising speed angles. If, however, 


there were many examples like that in Fig. 1, it} 


might be necessary to test the effect of a small 
change of angularity of the arm near the hub. 
It would be of interest if the authors could state 
whether Fig. 1 was an isolated instance of pitting, 
and if so, whether there was some special circum- 
stance to account for it. Having read with some 
care the reports of a more limited investigation, 
carried out for the Admiralty 35 years ago, he was 
impressed by the greater variety of luxuriant animal 
and vegetable life now identified as inhabiting the 
biological strata of a ship’s hull. The good work 
accomplished by the committee encouraged the hope 
that this advance would be consolidated by a further 
improvement, and an upgrading of the compositions 
listed in the paper. 


(To be continued.) 








| 











OBITUARY. 


MR. W. G. P. THOROLD. 


Mr. WILLIAM GEORGE PRESTON THOROLD, who, 
we regret to record, died suddenly of heart failure 
on April 23, was Deputy Chief Engineer of the 
Metropolitan Water Board. He was the elder son 
of the late Commander H. G. W. Thorold, R.N., of 
Silchester Hall, Silchester, near Reading, and was 
born on December 25, 1892. After receiving his 
education at Winchester College, he went up to 
New College, Oxford, where he studied engineering 
and obtained the B.A. degree in 1914, subsequently 
receiving the M.A. degree. Soon after the outbreak 
of the last war, Mr. Thorold joined the Army. He 
was given a commission in the Royal Engineers and 
eventually commanded the Signal Section of the 
4th Cyclist Brigade. He was demobilised with the 
rank of captain, and shortly after returning to civil 
life joined the staff of the Metropolitan Water Board 
as engineering assistant in the Chief Engineer’s 
Department. From 1920 until 1924 he was engaged 
on the preparation of drawings, the supervision of 
works under construction, and the preparation of 
specifications and bills of quantities. In 1924, Mr. 
Thorold was appointed assistant district engineer, 
Western District, and during the subsequent eight 
years was employed on general routine work, 
including the maintenance of reservoirs, filters, 
pumping machinery, mains and buildings. 

In 1932, Mr. Thorold was made Western District 
Engineer, in which capacity he had sole control of 
the Board’s water storage in that area, totalling 
522 million gallons. He was also in charge of 
33 acres of filters, pumping machinery, and 1,817 
miles of mains. The average quantity of water 
supplied in his district daily was 72 million gallons. 
In addition to these duties he acted as deputy to 
the Acting Chief Engineer, Mr. H. F. Cronin, for 
11 months in 1933-34, during the absence of a 
Chief Engineer, after the retirement of the late Mr. 
H. E. Stilgoe and before the appointment of Col. 
J. R. Davidson. In 1937, Mr. Thorold was made 
Distribution Engineer to the Board and a year or 
two ago, Deputy Chief Engineer. He was elected 
an associate member of the Institution of Civil 
Engineers in 1928 and became a member in 1937. 
He was an associate member of the Institution of 
Mechanical Engineers and also a member of the 
Institution of Water Engineers. 


MR. J. L. WILSON.. 


Ir is with regret that we record the death of Mr. 
Joseph Lupton Wilson, which occurred at his home 
in Wimbledon on April 5. Mr. Wilson, who was a 
director and general sales manager of Messrs. The 
British Thomson - Houston Company, Limited, 
Rugby, was born at Leeds on June 5, 1882. He 
received his technical education in the University 
of Leeds and served an apprenticeship of four years, 
from 1902 until 1906, in the works of Messrs. The 
Brush Electrical Engineering Company, Limited, 
Loughborough. On completing his pupilage, Mr. 
Wilson went to the United States and joined the 
outside erection staff of the General Electric Com- 
pany, Schenectady, New York. After serving in 
this capacity for four years, he was transferred to 
the engineering department of the firm, with head- 
quarters in its offices at New York City. In 1916, 
Mr. Wilson was appointed district engineer at the 
General Electric Company’s local office in New- 
haven, Connecticut, where he remained until the 
end of October, 1917. He then returned to this 
country and joined the British Army. Gaining a 
commission, he served with the Signal Service of 
the Royal Engineers until the end of January, 
1919. 

On demobilisation Mr. Wilson entered the London 
office of the General Electric Company of New York, 
where he remained until June, 1920, when he 
returned to the United States and resumed his old 
post at Newhaven, Connecticut. In 1921, how- 
ever, Mr. Wilson came back to England to take up 
a position on the London staff of the International 
General Electric Company of New York, which 
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concern had then been formed as a subsidiary t 
the General Electric Company. Mr. Wilson’s 2¢ 
years’ association with The British 


when he took up a position on their staff. 
1927, he was elected to the board of the Company 
and was made general sales manager. 
a member of the Council of the British Electrical 
and Allied Manufacturers’ Association in 1928 and 
served as chairman from 1937 to 1938. Mr. Wilson 
was elected a director of Messrs. Ferguson, Pailin, 
Limited, Manchester, in 1926; of Associated Manu- 


Thomson- 
Houston Company, Limited, began in January, 1923, 
In July, 


He became 
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»| The Priestman Cub, fitted with the side drag-line| the former type were the Buckeye, and the Toredo 
)| attachment by which the bucket is drawn lengthwise | attachment to a Priestman drag-line excavator 
along the ditch, was seen at work on a neglected ditch |The Buckeye excavator is an American machine 
which afterwards needed practically no hand trimming. | assembled here by Messrs. John Allen, of Oxford’ 
The Priestman Otter was doing similar work ; this is | Digging is done by a series of buckets on a circular 
considerably lighter than the Cub, but has the same | framework, the spoil being discharged on to a crogs 
track, the ground pressure being thus reduced to about | belt which deposits it on one side or the other of the 
4 Ib. per square inch, so that it can work on softer | trench. The machine is mounted on two front wheels 
ground. The buckets used have been specially designed | and four rear wheels, which have pneumatic tyres, the 
for work in narrow ditches, being tapered and suspended rear wheels having twin tyres on each wheel with a 
by a double bridle, which gives better control ; buckets | track over them. The power is provided by a 60-h.p, 
of 9 cub. ft. and 7 cub. ft. capacity, giving bottom | Diesel engine. One of the features of this machine is 
widths of 24 in. and 15 in., respectively, were being | its mobility, the road speed being 25 m.p.h. to 30 m ph. 
used with the Cub, while that operated by the Otter | It has several digging speeds, and at the demonstra- 


ie 








facturers of Electric Traction Equipment, Limited, | 
on the formation of that organisation in May, 1935, | 
and of Messrs. Albert Frost and Sons, Limited, 


Rugby, in 1936. 


gave a bottom width of 12 in. 

Another machine for ditch cleaning was the Bomford 
and Evershed “ Badger” ditcher. The machine 
demonstrated was the Mark III, a considerable im- 
provement on the earlier models. The Badger is 
| tractor-operated, with one man on the tractor and 
| another on the ditcher; the bucket, of 24 cub. ft. to 
| 3 cub. ft. capacity, is filled by the tractor drawing the 
| whole machine forward. The operator on the ditcher 

depresses a pedal and the tractor then moves forward 
| 7 ft., drawing out a telescopic drawbar which operates 


ja cable lifting the bucket and swinging it clear of the 











LETTER TO THE EDITOR. 


PATENTS AND THE WAR. 


T E > Rvanren : ditch, and, at the end of the stroke, tipping it. The 
O THE SDS OF SHGIEERRING. | tractor then backs, and the bucket is returned to the 
Smr,—I have a memorandum from the secretary | Working position in the ditch. From three to 





nine cycles per minute can be carried out depending on 
the conditions and the skill of the men. A track- 
laying tractor is usually employed for this work, on 


of a company with important war contracts, stating 
that it is the policy of the firm not to patent devices 
which are not likely to acseet — after the war. account of the forward and backward movement over 
I do not know what estimate of the duration of the | what is generally soft ground, but it was being done 
war this is based on, but it seems to me that while, | at the demonstration by a Fordson tractor fitted with 
at first sight, possibly altruistic, this decision will| Rotaped tracks. A device for easing the work of 
also have the effect of lessening interest within the | ditch cleaning was the Kerry-Pratt ditch cutter. This 
organisation in development work bearing on is a simple implement which, by means of a U-shaped 
present conditions, besides creating obvious diffi- | ag cuts and loosens the soil for re nye 
culties in discussing such work, involving unpatented | °5 hand. It is drawn along the ditch by a cable 

. . . which passes through a pulley anchored to a tree or 
ideas, with outside concerns. I have, of course, no | . ; : 

: . : on one ditch bank and is pulled by a tractor on the 
means of knowing how general this attitude May | other , 
be, but would welcome your readers’ views on the| Several winches for attachment to Fordson tractors 
| were shown at work. The Hendon, the Hesford and 
| the Cook are anchored to the rear of the tractor and 
driven by chain and sprocket from the pulley shaft ; 
the Cook has two winch speeds and a pay-out brake. 





matter. 
Yours faithfully, 
J. Lockwoop Taytor. 
Oakfield, Wellington-road, 
Altrincham. 
April 24, 1943. 





by the tractor and operated from the power take-off 
|shaft; it can be used with any tractor which has a 
power take-off shaft. All the winches incorporate an 
| anchor of the spade type. 
. A number of mole ploughs were in operation. They 
MACHINERY FOR LAND DRAINAGE, | were mostly of the com beam om a robust con- 
Ow April 5 and 6, and again on April 8 and 9, a | Suction, capable or. a RAR a = 
large-scale land-drainage demonstration was staged at | 26 in. we 30 in., and hauled directly 3: ee sieaboe = 
Melton Mowbray, by the Land Drainage Division of track-laying tractors. The differences consist mainly 
eT fa - ll in the manner in which the blade and the cartridge or 
the Ministry of Agriculture and Fisheries in co-opera- a. an Me to the Sao oh Oviatt ie 
tion with the Leicestershire War Agricultural Executive The Hes io rt - rey ee et f il Soe 
Committee. The site of the demonstration was semi-| , © “©n@on an the Ransome were Maumer to many 
derelict pasture land, occupied by the old racecourse. before the war. On the former, a gate-latch is opened, 
Much of this land, stretching for several miles, had | allowing the blade to swivel about a bolt through the 
“mes ~* “\..| beam, while the latter operates on the ratchet self-lift 
sady bee <laimed and sown to crops by “o ; 
already been drained, = Fops ©Y | principle common to many agricultural implements. 
the Leicestershire Committee. There is a varying An interesting modification is the Gray mole-draining 
depth of top soil above heavy clay, with many shallow | conversion of the Ransome C17 E cultivater, which 
ditches in need of renovation, and these conditions lent | combines both hese forms of raising the mole ; the 
themselves admirably to the demonstration of the | ui¢ ji ra eased fee denths dons to 20 in. to 24 in 
latest developments in machinery and equipment for | but hiew this the its ts ohet' @ ned ai one the 
land drainage, covering mole drainage, trench excava-| strain on the implement which is 1 primarily con- 
tion, tile drainage and ditch cleaning. structed for mole drainage. Messrs. Ransomes, Sims 
The demonstration was attended by county drainage | and Jefferies. Limited, have recently introduced the 
officers from all parts of the country, divisional drainage & C. 49” pon ‘dildteen poe which both the ratchet 
engineers of the Ministry of Agriculture, members of | self-lift and the gate are operated together from the 
neighbouring County War Agricultural Executive | (slichée driver’s seat. The gate is also automatically 
Committees, and advisory officers concerned with | released if the blade and cartridge encounter any 
drainage problems. Many of these had had experi-| obstruction not readily deflected. The blade is set at 
ence of operating some of the machinery, but few had | an angle to the vertical and the pitch of the cartridge 
had the opportunity to see practically the whole/| i, adjustable. This drainer, however, is not yet in 
range of the equipment now available, and thereby to | production. 7 | 
be in a position to judge what types were suited to the Messrs. J. and H. McLaren, Limited, Leeds, had two 
soil conditions with which they themselves had to | mole ploughs at work ; on both, the beam. blade and 
cope. The range of equipment demonstrated was | cartridge are raised by a small winch on the plough, | 
impressive and, to quote a distinguished visitor, but in one case this is operated by a winch on the | 
; inspiring,” and served to show how the need for it | tractor hauling it, and in the other by the land wheels | 
had stimulated the inventive genius of makers and | of the plough. Another comparative newcomer was | 
users alike. Grant-aided schemes have resulted in| the Miles, a mole plough on clean simple lines, in which 
considerable development and this has been influenced | the blade is lifted by means of a rack and pinion. | 
by the fact that much of the work is undertaken by | All these mole ploughs, with the exception of the last, | 
County Committees and contractors who possess | were hitched to the tractor by a rigid drawbar so that | 
powerful track-laying tractors. This is seen, for | they could be readily backed into position for starting | 
example, in the case of mole ploughs, which are of a! a run. The Miles is hauled by chain and, though this | 
much heavier pattern than was common before the war. | may not be so handy, it is a very satisfactory form of | 
The importance of cleaning out farm ditches is| haulage in mole drainage, as too short a hitch tends to 
stressed by the Land Drainage Division, and consider- | lift the front of the mole plough. 
able assistance in this direction has been forthcoming; One of the most interesting features of the demon- 
from Messrs. Priestman Brothers, of Hull, who have | stration was the equipment for excavating trenches for 
not only developed special modifications of their well-| tile drains or tile mains. This was of two principal 
known drag-line excavators for this class of work, but | types, one being power-operated and the other drawn 
undertaken the instruction of drivers of both sexes.| by cable or by direct tractor haulage. Examples of 





The Fishleigh is an independent unit which is hauled | 





| tion was working at about 5 ft. per minute at 26 in, 


deep; it can work down to 4 ft., however, at this 
| speed, under similar conditions. The depth can be 
| adjusted during work to give a definite grade by the 


use of sighting rails ahead and a rod on the machine 
in front of the driver. 

The Toredo attachment can be fitted to either the 
Cub or the Otter excavator. It is of the single tapered. 
bucket type and can work at depths from 12 in. to 4 ft. 
The bucket has a shoe which leaves a semi-circular 
bottom to the trench, various shoes being used accord. 
|ing to the size of the tiles to be laid. An ejector 

discharges the spoil. The rate of working is about 
| 14 chains per hour. Other trench excavators were 
of the sloping-platform type, in which the spoil slides 
up the platform and is deflected to one or both sides of 
the trench. Two of these, the L.R.B. trencher and 
the Manarson delver, take only a shallow cut and 
several runs are necessary to get down to the required 
depth ; they were being drawn by track-laying tractors, 
The other excavators were cable-hauled by tractor 
}winch and can take the full cut in one "at 
| two operations. 

The Yates is reminiscent of the Henderson, which 
| was described on page 702 of the 136th volume of 
ENGINEERING (1933), in that the excavator works 
behind a mole plough, in this case a Hendon: a 
feature of this excavator is that the sides of the trench 
are cut by means of wires. Another excavator of this 
type is the Gardner, which removes the earth to a 
depth of 12 in. per run; in operating this machine, 
| the spoil is drawn to one side of the trench by hand 
A variable grooving tool is used when the full depth is 
reached, and this leaves a semi-circular bottom for the 
reception of tiles from 2 in. to 6 in. in diameter. The 
Astell is another excavator of the sloping-platform 
type; but the model demonstrated was not of the 
latest pattern, in which the spoil is carried to the 
surface by a conveyor operated by land wheels. There 
was also at work an excavator of this type designed 
and made from scrap by a Leicestershire farmer, Mr. 
Turner-Cooper ; a feature of this was the provision 
of a tank from which water was fed down the platform 
to provide lubrication for the passage of the spoil. 
This machine was pulled directly behind a Caterpillar 
D.7 tractor, but Mr. Turner-Cooper has also employed 
cable haulage, using two Fordsons. Lastly, the Kerry- 
Pratt ditcher, mentioned earlier for ditch cleaning, was 
being used to cut and loosen the soil for trench excavat- 
ing by hand ; it can be adjusted to make a second cut. 

Tile-laying equipment was also demonstrated. In 
the Watson tile layer, which was cable-hauled, using 
three ropes, the tiles were fed down behind a special 
form of mole plough and laid without excavating a 
trench. Tiles were being laid behind the Astell and 
the Yates excavators, already described. In the case 
of the former, an arched channel is fitted behind the 
platform, and the spoil slides over this and back into 
the trench; an operator places tiles in the trench 
below the arch, ahead of the spoil being replaced 
Bebind and between the mould boards, which spread 
the spoil on the Yates excavator, is a channel down 
which an operator feeds the tiles; these align them 
selves in the trench and are pressed down by the 
operator walking on them. 7 

Equipment for spreading the spoil removed from 
watercourses and ditches, and for refilling trenches, 
was also demonstrated; this included a Ruston- 
Bucyrus Bullgrader on an International TD 9 tractor, 
a Ransom rotary scraper, and a small type of grader 
made of an iron-shod sleeper mounted in front of a 
Fordson tractor, and constructed by Mr. Turner- 
Cooper, already mentioned. An impressive demonstra- 
tion of the debogging of the Priestman excavator with 
Toredo attachment was carried out with the use of 
a Trewhella winch; and the Wooster hedge cutter 
was also shown at work. This consists of a circular saw 
mounted on a Fordson tractor and driven by belt 
from the belt pulley; the saw can be raised and 
lowered while working. 

The soil conditions were very favourable to the 
demonstration of the machines described ; the surface 
was not wet or waterlogged and carried no excessive 
herbage, and the subsoil was heavy clay in a plasti: 
state, which was inclined to favour the sloping-platform 
type of excavator rather than those of the power 
operated digging type. The demonstration was excel 


or, most, 
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lently run and the arrangements included a loud- 
speaker van from which-a description of each machine 
was broadcast in turn. About 100 drainage officers 
and other officials attended the two demonstrations, 
and enjoyed the hospitality of the Midland Agricultural 
College at Sutton Bonington, the Principal of which is 
Mr. H. G. Robinson, M.Sc. Films were shown at the 
college of excavators at work and discussions took 
place on Messrs. Priestmans’ bonus scheme for exca- 
vator drivers, on the machines demonstrated, and on 
the experiences and problems of drainage officers in 
the various counties. 








THE **HYGLO’’ CRACK-DETECTION 
PROCESS. 


THE detection of cracks, flaws, porosity and other 
defects in ferrous and non-ferrous metals, plastics 
and ceramic materials, has long presented a problem 
for inspection staffs, and many ingenious examination 
procedures have been devised to facilitate the work. 
Latterly, the use of fluorescent materials and ultra- 
violet radiation has afforded a new approach to the 
problem and the adoption of this method as an aid to 
visual examination reduces fatigue and eyestrain and 
eliminates the possibility of overlooking a defect. 
Fluorescent materials suitable for the detection of 
cracks are usually hydrocarbons dissolved in an appro- 
priate solvent of a penetrating nature which will not 
injure or stain the article under test. The part is 
immersed in the solution and any crack or fissure in 
its surface is filled by the fluorescent liquid. The 
fluorescent material remaining on the surface of the 
article, after it is taken out of the solution, is removed, 
generally by washing, and on subsequent examination 
under a source of ultra-violet light any cracks or flaws 
are shown up distinctly because the fluorescent material 
clings to the edges of the defect. 

A new process, in which the washing procedure after 
immersion in the fluorescent liquid is eliminated, has 
recently been brought to our notice by Messrs. High 
Grade Metal Tests, Limited, 24, Marshalsea-road, 
London, S.E.1. The process, named by the firm the 
‘ Hyglo ” system, consists in placing the articles to be 
examined in a wire basket and dipping them for about 
two minutes in a covered high-sided tank containing 
the fluorescent solution which is maintained at the cor- 
rect temperature by an electric heater and temperature 
controller. The basket is then raised above the level of 
the solution for about half a minute, during which the 
vapour of the solvent surrounds the articles and drains 
away or “ quenches ” the fluorescence on the surface. 
When the article is removed from the tank, the solvent 
creeps out from any fissure or crack into which it has 
penetrated and evaporates; the fluorescent material, 
however, remains and examination in ultra-violet light 
reveals the defects as vivid green lines or spots against 
the dark background of the non-fluorescent parts of the 
article. The fluorescent liquid is described as self- 
regenerating, because the solvent vapour condenses on 
the high sides of the tank and drains back into the 
solution. It is also stated that any oil present on the 
articles merely drains down into the bottom of the tank, 


where it forms a sludge which does not contaminate the | 


liquid. 
process is economical. On a recent production run, 
1,600 articles, each having a superficial area of 
2-1 sq. ft., were treated and examined and the operating 
cost, including the electrical energy consumed, and 
labour at standard rates, worked out at 0-08d. per 
square foot. Other advantages claimed for the process 
are that unskilled labour can be taught to use it in 
30 minutes, and that the fluorescent solution contains 
no controlled or imported solvents. 

A further development, recently 
the firm, is the production of a fluorescent magnetic 
material for use, instead of the normal black “* magnetic 
ink ” (consisting of finely-divided iron in suspension in 
light oils), in conjunctéon with magnetic crack-detecting 
processes. The new liquid is particularly useful for 
work on such materials as black bar and heat-treated 
components, upon which a black liquid offers little 
contrast. When using the fluorescent magnetic liquid, 
which is supplied ready mixed, a crack in the material 
under examination shows up as a bright yellow line 
against the black background of the steel surface when 
viewed under ultra-violet light. 





DEVELOPMENT OF Gas INDUSTRY IN SCOTLAND.—A 
Scottish Gas Development Centre has been established 
at the central showrooms of the Glasgow Corporation 
Gas Department. Over 80 Scottish gas undertakings, 
producing about 80 per cent. of the total gas manu- 
factured in Scotland are subscribing members. Mr. 
David Fulton, of the Helensburgh Corporation Gas 
Department, has been appointed chairman of the advi- 
sory committee of subscribers and Mr. A. Bujnowski, of 
the Glasgow Corporation Gas Department, has been 
appointed secretary of the Centre. 
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ARC-WELDING ELECTRODE 
HOLDER. 


Tue are-welding electrode holder shown in the 
accompanying illustration has been developed by 
Messrs. Philips Lamps, Limited, Century House, 
Shaftesbury-avenue, London, W.C.2, in order to elimi- 
nate the necessity for operators to bend their electrodes 
when welding seams situated in awkward positions. 





Figures furnished to us indicate that the | 


introduced by | 


|The practice of bending electrodes is a common one 
|and may be accompanied by the flaking-off of the 
| eoating. In consequence, in some instances, a so-called 
|‘ bendable” electrode having a helical winding is 
employed, this winding helping to retain the coating 
when the electrodes are bent. This electrode is stated 
to be expensive to manufacture and very slow in pro- 
duction. The more-generally used solid extruded 
electrode does not bend satisfactorily, even when the 
electrodes are delivered from the manufacturers in a 

















__ 





damp condition, in which condition the coating does 
not flake off so easily. 
The new holder, as will be recognised from the illus- 


tration, is itself ‘‘ bent,”’ so that, when a straight elec- | 


trode is used this is not in line with the handle, but at 
an obtuse angle to it. As shown, the axis of the elec- 
trode and that of the handle lie in the same plane, but 
by a system of grooves in the fixed jaw, the elect#ode 
|can be held in six other planes relative to the handle, 
so that a total of seven different positions is possible. 
This flexibility enables difficult positions, either over- 
hand, vertical, or downhand, to be reached with com- 
fort and with the minimum of fatigue. The holder is of 
solid copper throughout and has a capacity of: 300 to 
400 amperes. The current is carried through the fixed 
jaw, that is, the jaw on the left in the illustration, the 
leable connection being visible near the operator’s 
thumb. The sliding jaw is caused to grip the electrode 
against the fixed jaw by means of a spring in compres- 


| bottom of the sliding jaw inside the handle. A portion 
of this spring is visible in the illustration, and since 
the current does not pass through it, it should have a 
long effective life; in any case, all parts of the holder 
are renewable. The manufacturers have named this 
| new device the “ Jemmy ” holder. 








LECTURES ON INORGANIC DvustTs.—<A series of two 
Cantor Lectures will be delivered before the Royal 
Society of Arts, John Adam-street, London, W.C.2, on 
Mondays, May 17 and 24, at 1.45 p.m. The subject 
of the lectures will be “‘ Some New Properties of Inorganic 
Dusts,” and the lecturer will be Professor H. V. A. 
Briscoe, Director of the Laboratories of the Imperial 
College of Science and Technology. Those wishing to 
attend should apply for tickets of admission to the 
Secretary of the Society. A sandwich luncheon will be 
available from 1 to 1.30 p.m. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The annual 


| general meeting of the Benevolent Fund of the Institytion 
|of Electrical Engineers will be held in the Institution 
| building, Savoy-place, Victoria-embankment, London, 
| W.C.2, at 5 p.m., on Thursday, May 13. Following upon 
| this, at 5.30 p.m., the annual general meeting of the 
Institution will take place, when the annual report of 
the Council and the accounts for the year ended Decem- 
ber 31, 1942, will be considered. At the close of the 
business meeting, at approximately 6 p.m., Mr. H. 
Marryat will read a paper entitled “‘ Standardisation of 
Electric Motor Dimensions.”’ 


sion between the fixed jaw and a projection at the | 


AN 114-YEAR CREEP TEST. 


Tue results of a creep test lasting for more than 
114 years, to be precise, from March 27, 1931, until 
October 8, 1942, have been recently made known and 
should prove of interest to makers of high-temperature 
equipment. The tests were carried out on four bars 
of S.A.E. 4330 type nickel-chromium-molybdenum 
steel, the bars being exposed continuously to a tem- 
perature of 842 deg. F. (450 deg. C.) throughout the 
| test period, except for a short time in 1935, when the 
| furnace was shut down and removed to another building. 
| The actual time of exposure was 100,000 hours. The 
steel had the following composition : Carbon, 0-31 per 
cent. ; nickel, 2-05 per cent.; chromium, 0-83 per 
cent., molybdenum, 0-45 per cent.; manganese, 0-54 
| per cent. ; and silicon, 0-11 per cent. The heat treat- 
ment consisted of heating to 1,517 deg. F. (825 deg. C.) 
with furnace cooling, followed by heating to 1,247 
deg. F. (675 deg. ©.) with oil quenching and finally 
heating to 797 deg. F. (425 deg. C.) with furnace 
cooling. The physical properties at room temperature 
were : ultimate tensile strength, 111,800 lb. per square 
| inch ; elastic limit, 83,000 lb. per square inch ; elonga- 
| tion, 22-5 per cent.; and reduction of area, 59-5 per 
| cent. The four bars were all loaded to different 
| stresses, namely, 25,000 Ib., 21,000 lb., 17,000 Ib., and 
| 13,000 Ib. per square inch, and the elastic moduli at 
| 842 deg. F. were, respectively, 23,500,000 Ib. 26,600,000 
Ib., 25,900,000 Ib., and 27,600,000 lb. per square inch. 
Since the loads were dropped to 1,000 lb. per square 
inch after 37,000 hours for a period of 570 hours, 
after which the furnace was shut down and moved 
to a different building, and then re-started, it follows 
that each bar was loaded and unloaded twice, giving 
four separate measurements of modulus of elasticity 
for each bar. 

The total plastic extension, excluding the elastic 
extension, throughout the 100,000 hours at 842 deg. F. 
when plotted on a time base against a scale of mils 
per inch (1 mil = 0-00] in.) are interesting. As was 
to be expected, during the first 5,000 hours or so the 
| rise in total plastic extension was rapid. After that 
| point the extension of the 13,000 lb. bar was in the 
form of a straight line, the reading at 100,000 hours 
showing an extension of 0-9 mils per inch. The 
17,000-lb. bar gave a similar line, the final reading 
being 1-45 mils per inch. The graphs of the other 
two bars were not so regular and started to curve 
upwards about three-quarters of the way through the 
test, the curvature of the most highly stressed bar 
being much more marked than the one next below it. 
This last bar, loaded to 21,000 lb. per square inch, 
had a final extension reading of 2-75 mils per inch. 
The most highly stressed bar, namely, that loaded to 
25,000 Ib. per square inch had a final extension reading 
| of nearly 4-2 mils per inch. All four curves show a 
| deep “notch” at the 37,000-hour period, where the 
test was interrupted, but the restoration is remark- 
ably rapid and the original slope is picked up without 
| visible dislocation. These curves, of course, show 
plastic recovery only. All the bars came from the 
same heat of steel. 
| As regards the oxide film formed, only the bar 
loaded to 21,000 lb. per square inch appears to have 
been examined. The ends of this bar, which had not 
been subjected to high temperature, had a diameter of 
0-5049 in. The part of the bar in the furnace measured 
| 0-5075 in. in diameter over the oxide film and 0-5032 in. 
in diameter with the film removed down to the bright 
metal. Surface penetration thus amounted to less than 
1 mil in 100,000 hours. A straight-line graph showing 
several relations between stress and creep rate, with 
a base graduated in creep rate per cent. in 100,000 
hours against the stress per square inch, is informative. 
One line shows the condition after the first 2,000 hours, 
another the final rate after 100,000 hours, and a third, 
the minimum rate during the entire 100,000 hours. 
From these curves it is seen that the bar loaded at 
25,000 Ib. per square inch finished the 100,000-hour 
test with practically the same rate it had at 2,000 hours. 
However, during a number of the intervening years it 
had elongated at a rate but little more than half as 
fast. On the other hand, the bar under a load of 
17,000 lb. per square inch finished the test with its 
minimum rate and it might be fairly assumed that the 
13,000-lb. bar had not yet attained its minimum creep 
rate. -The tests were carried out by Messrs. General 
Electric Company, Schenectady, New York, U.S.A., 
and have been communicated to the March issue of 
Mechanical Engineering by Mr. Ernest L. Robinson, of 
the turbine engineering department of that company. 
It is upon this report that these notes have been based. 








ALLIED ALUMINIUM PRODUCTION COMMITTEE.—An 
announcement recently made by the Ministry of Supply 
was to the effect that a combined aluminium committee, 
representing the United Kingdom, Canada, and the 
United States had been formed to co-ordinate the activities 
of the three countries in connection with the production 
of aluminium. 











LABOUR NOTES. 


Cue first National Women’s Conference organised by 
the Amalgamated Engineering Union is to be held in 
May. “This will be,” Mr. Tanner, the President of 
the union says, “* not only a historic, but a very interest- 
ing occasion, when we shall get to learn a great deal 
more about the problems affecting the women in the 
shops and enable them, in the course of the discussions, 
to feel themselves truly part of our organisation and 
tradition.” At the end of February, there were 23,737 
women members of the union; by the end of March, 
an additional 20,660 had been admitted. A _ first 
analysis of the figures for the first two months after the 
admission of women, shows, it is stated, that they are 
organised in 914 branches in Great Britain and that the 
highest number in any one branch is 315. 


* The urgency for all-out military action.’ Mr. 
‘Tanner goes on to say.“ increases the part which women 
are called upon to play in the industry, and we have to 
give them every assistance to acquire the skill needed 
to replace the men. Training schemes are still far 


from covering the whole field, and too many capable | 
and intelligent women are doing jobs below their | 


capacity when the acute need for upgrading is still a | 
matter of national urgency. This side of the union’s | 
work is new, but it has to be taken up energetically, and 
the Women’s Conference will, we hope, mark a very big 
step forward.” 


In March, the total membership of the Amalgamated 
Engineering Union increased from 746,153 to 779,194. 
The number of members to whom sick benefit was paid 
decreased from 7,743 to 7,661, and the number of 
superannuated members increased from 13,013 to 
13,017. The number of members in receipt of donation 
benefit increased from 161 to 167, and the total number | 
of unemployed members from 1,021 to 1,022. 


On April 1, the official cost-of-living index figure was 
98 per cent. above the level of July, 1914, compared | 
with 99 per cent. since January 1. According to the 
Ministry of Labour and National Service, the drop was 
due to the increased proportion of the cheaper utility 
clothes and materials now available. Food costs, at 
65 per cent. above the 1914 standard, were unchanged. 


Mr. Ellis Smith, the Labour Member for Stoke, asked 
the Prime Minister, in the House of Commons last week, 
if he could give a full report on the consultations that | 
had taken place between representative people over 
the Trade Unions and Trade Disputes Act; and what 
action he proposed to take. Mr. Churchill said that the 
Government could not make themselves responsible 
for reporting to the House upon discussions of that | 
character. 


In reply to further questions by Mr. Ellis | 
Smith, he said that he could not make a statement of | 
Government policy in reply to a supplementary ques- 
tion on a matter which raised so many large, far-reach- 
ing and even delicate matters. Consideration was | 
always given to every subject, especially those which | 


seemed to have a bearing on the general forward march | 
in 


of national cohesion and unity. 


Major Lloyd George, the Minister of Fuel and Power, | 
stated in the House of Commons last week, that the | 
total production of coal in the nine months ended | 
March 30 was 155,792,000 tons compared with | 
156,233,000 tons in the same period of 1941-42. It 
would not be in the public interest to give figures of | 
inland requirements and foreign shipments separately, | 
but the total of inland consumption plus oversea ship- 


|receives the 6s. 
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to attain the fullest use of the nation’s resources. It 
was a matter for reproach that the nation was so tardy 
in establishing joint production committees. The 
necessity for obtaining the industrial co-operation of 
men and women actually engaged on the job was 
obvious. 


Mr. Beard, the general secretary of the 
of the organisation to the award of the National 
Arbitration Tribunal on the engineering wages reference. 
Claim (4), sub-section (3), paragraph (6) has, he says, 
| given rise to considerable trouble, as the employers have 
used it “to debar certain time-workers already in 


receipt of compensatory or lieu bonuses from deriving 


| any advantage from the award.” Claim (4), sub-section | 


(3), paragraph (+) is as follows :—* To the extent to 


which any time-worker, by reason of the receipt of in lieu | 


rates, compensatory or other bonuses, or merit rates, 
commonly applied is at present remunerated at a rate 
in excess of the district rate (i.e., basic rate plus 
national bonus) applicable to him under the existing 
provisions, the 6s. advance in national bonus made by 
the award shall be pro tanto reduced. But this provision 
shall not apply to workers (such, for example, as skilled 
workers employed as maintenance men, inspectors, 
setters-up or markers-off) who are in receipt of additions 


to the minimum rate under joint national or district | 


agreements.” 


According to Mr. Beard, the employers have decided | 


to apply paragraph (6) to the case of patternmakers 
covered by the association’s Compensatory 
Agreement of July, 1940. This is being done, he says 


in spite of the fact that sub-section (3), paragraph (6) 


expressly states that for skilled workers who are in 


| receipt of additions to the minimum rate under joint 
national or district agreements, the pro tanto reductions | 


shall not apply. If our agreement was not a joint 
national one, what was it ? 


“ Obviously,’ Mr. Beard continues, “ this is a point | 


which the Arbitration Court must decide, and, if such 
decision is unfavourable to us, then I am afraid that 
our confidence in such Courts will be undermined con- 
siderably, for, although we benefit by the increase in 


| the basic rates under our Compensatory Bonus Agree- 


ment to the extent of 5s. a week, that should not 
effect our claim to be treated in the same manner as 
the maintenance man, setter-up, or marker-off who 
award to time-workers because his 


| agreement is a joint national one.” 


The Employers’ Federation, it is stated, “ take the 
view that the proper interpretation of the award in 
relation to patternmakers, having regard to the 


existing national agreements between the Federation | 


and the Patternmakers’ Association, is that they shall 


|continue to receive 25 per cent. of the appropriate 
| district rate for patternmakers less the 5s. differential 


plus the piece-workers’ national bonus in terms of the 
award.” If this is adjusted by the consolidation of 20s. 
in the basic rate, it will, in effect, mean that the 


of 5s. a week. There may be variations in this, accord- 
ing to the basic rate for patternmakers’ prevailing in the 
district, but for the purpose of illustration a district 
has been taken in which the fitters’ rate is 46. and the 
patternmakers’ differential 5s. ' 


In a circular sent out to the secretaries of district 
committees and branches, the executive council of the 


United | 
Patternmakers’ Association, refers in the official report | 


Bonus | 
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THE CORROSION AND FOULING 
OF SHIPS.* 


Dr. G. D. Benooven, F.R.S., and V. G 
SHEPHEARD, R.C.N.C. 


By 
| 


Tue Marine Corrosion Sub-Committee of the ( 
sion Committee of the [ron and Steel Institute and ¢},. 
British Iron and Steel Federation was appointed 
November, 1938, but the investigation of fouling wa, 
only added to its programme in 1941, when it was 
realised that the problems of corrosion and fouling of 
ships’ bottoms were so interlocked that they could jot 
be conveniently studied independently. The desi 
ability of bringing many branches of knowledge to bear 
on the twin problems was soon realised; metallurgy, 
physical and organic chemistry, paint technology, 
zoology, botany, shipbuilding and shipping practice are 
all involved, and the provision of knowledge of these 
subjects has been secured by additions to the experi 
mental staff and to the Sub-Committee. In addition, 
many officials of shipping companies have put thei: 
experience at the disposal of the Sub-Committee. 

The skin-frictional resistance of a ship increases 
rapidly with fouling. The reduction of the rate of 
fouling is therefore a matter of the utmost importance 
On it depends : (a) the quantity of fuel used by a ship 
on a passage; (6) the length of time a warship can 
remain at sea without having to re-fuel; (c) the maxi 
mum speed attainable after a certain time out of dock ; 
and (d) the periods between dry-dockings for cleaning 
and re-coating bottoms. If these periods can 
increased, the proportion of time spent by a ship on 
actual service will be greater and the call on docking 
facilities reduced. At present the requirement for dry 
docks is much greater than their availability. 

The serious effects of fouling on the performances of 
ships are illustrated by the following examples. Mr 
| R. W. L. Gawnt gives the results of comparative trials 
|in the Mediterranean of a cruiser in the clean and 
| fouled conditions. The effect of foul bottom, six 
months after undocking, was to reduce the maximum 
speed by about two knots and to increase the shaft 
horse-power required for a given speed by about 60 per 
cent. at top speeds and about 75 per cent. at low speeds 
Admiral D. W. Taylor? gave curves of shaft horse 
power for various periods out of dock for a 32,000-ton 
battleship operating off the coast of California and a 
310-ft. destroyer operating in the North Atlantic. The 
loss of maximum speed of the battleship six months 


be 


Effect of Fouling, Siz Months out of Dock in 
Temperate Waters. 


TABLE I. 








| 
Percentage increase 
in fuel consumption t 


| 








Standard | Loss of 
| Displace- | Maximum maintain a speed of 
| Type of Ship ment Speed tas 
| (Tons) (Knots). | 

10 Knots | 20 K nots 
| | 
| Battleship 35.000 | 1} 45 0 
| Aircraft carrier 23,000 | 1} 45 ”) 
| Cruiser 10,000 1} ww ‘5 
1.850 2 MO 1S 


| Destrover 





| patternmakers will benefit by the award to the extent | out of dock was just over 1 knot and the shaft horse 


> 


| power required for 20 knots was 25 per cent. greater 
| than with a clean bottom. The loss of maximum speed 

|of the destroyer six months out of dock was about 
2 knots and a 50-per cent. increase of shaft horse-power 

| was necessary to maintain a speed of 20 knots. 

| For design purposes, it is the practice of the Admiralty 
to allow an increase of frictional resistance of } per cent 
per day out of dock in temperate waters and } per cent. 

|in tropical waters. These figures are based on the 





ments was 152,413,000 tons in the nine months ended | Amalgamated Engineering Union stated that a meeting | results of experience over a number of years and may 
March, 1943, against 156,543,000 tons in the corres-| of the National Engineering Joint Trades Movement | be regarded as covering the worst conditions of fouling 


ponding period of 1942. 


Major Lloyd George said that | had been called to consider the position arising out of | that are generally experienced in warships in peace- 


he did not consider it advisable to give, in public, the | the award of the National Arbitration Tribunal on the | time, when a relatively large proportion of time is spent 
figures of stocks held at different dates, but thanks to | wages question and decide what further representations | m harbours. The effect of the Admiralty allowance for 


the efforts which had been made and the exceptionally | 


are appropriate and desirable. Members are warned 


| increased frictional resistance (} per cent. per day) on 


mild weather of the first two months of the year, the | that any unofficial action taken against the findings of the speeds and fuel consumptions of various types of 
stock position was easier than it was this time last year. | the Tribunal will only make the situation more difficult. | ships in temperate waters is illustrated in Table I, 
@The awafd, the executive say, while not meeting the | herewith. The corresponding figures under tropical 


Addressing the annual conference of the Clerical and | 
Administrative Workers—which was held last week- | 
end at Scarborough—Mr. Wm. Elger, the President, | 
declared that there were still at work too many disturb- 
ing influences in the field of production. He was not, 
he said, one of those who derided the nation’s industrial 
results. On the contrary, he believed that the increase 
in production that was taking place was a telling illus- 
tration of the resourcefulness of our people. But, | 
although, in general, current production was a justifiable | 
reason for gratification, disturbing evidence of things 
that went “ agley ” was still too common. 


| 








Improvement, Mr. Elger continued, could yet be | 
made in the organisation of production and in the | 


recognition of a deep moral obligation by all citizens | 


| wages of lower-paid workers. 





full demands of the unions, at least improves the 
Rumours that earnings 
are to be reduced are described as false; there will 
not be any reductions, it is pointed out, although under 
the award certain piece-workers and day-workers will 
not get an increase. 





| 
| 
A communication received by the International 
Labour Office at Montreal states that collaboration | 
between the public authorities and industrial associa- 
tions in Peru has made marked progress, especially in | 
connection with the regulation of conditions of employ- | 
ment. On the one hand, an Arbitration Board has been | 
established on a tripartite basis as the final authority 
for the settlement of all labour disputes, and, on the 
other, temporary tripartite committees have been 
formed to settle the problems of particular industries. | 


| conditions would be approximately doubled. The 
| figures are based on the fuel consumptions for propulsion 
| only, i.¢., auxiliaries are not included. The foregoing 
|examples refer to warships under peace conditions. 
The corresponding figures for merchant ships will in 
general be less, because they spend a greater proportion 
of time at sea and are therefore less exposed to fouling 
conditions. During the war, however, many serious 
cases of fouling of merchant ships have been reported, 
particularly on vessels operating in the tropics. As a 
result, the Ministry of War Transport and shipowners 

* Paper read before the Institution of Naval Archi- 
tects, in London, on Thursday, April 15, 1943. Abridged. 

+ Trans. North-East Coast Inst. Engrs. and Ship 
builders, vol. 58 (1942): 


t The Speed and Power of Ships, by D. W. Taylor. 
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have been considering the possibility of using more 
efficient compositions to meet these conditions. 

It is probable that at least 20 per cent. of the total 
quantity of fuel used for ship propulsion is expended in 
overcoming the increased resistance due to fouling. 
Apart from the purely economic aspect, the problem is 
one of vital national importance in wartime from an 
operational point of view. The outcome of a naval 
engagement might well depend on the increased endur- 
ance and higher maximum speed that would result 
from a reduction of fouling. In the mercantile marine, 
the higher speeds would mean greater cargo-carrying 
capacity per ship per year, as well as better defence 
against submarines; also, less tanker and collier ton- 
nage would be required for shipping bunker fuel. The 
work of the Sub-Committee has hitherto been confined 
to studying the general corrosion and fouling conditions 
on the fully immersed parts of ships’ bottoms. Special 
problems, such as boot-topping compositions and the 
severe localised pitting that sometimes occurs in the 
vicinities of propeller wakes and rudders, have not yet 
been included in the main programme. 

Although fouling is the chief cause of trouble in 
modern times, some consideration must be given to 
corrosion because, unless this can be stopped, an anti- 
fouling composition cannot be fully effective, and no 
means of stopping fouling on steel hulls other than by 
the use of applied compositions has hitherto been found 
satisfactory in practice. Moreover, the common 
inorganic poisons used in compositions are potential 
corrosive ts, and must be prevented from causing 
attack <a he tes’ plates. 

The corrosion of a ship’s hull usually takes the form 
of the general thinning of the plates, though occasion- 
ally pits occur wherever there is excessive turbulence ; 
for example, on rudders, on shaft brackets (see 
Fig. 1), and on hull plating in the vicinity of propel- 
lers. Little precise information is available about the 
rate of thinning, either of bare or painted ship’s plates, 
in fully known conditions. Some laboratory experi- 
ments made at the Chemical Research Laboratories of 
the Department of Scientific and Industrial Research 
at Teddington, on mild steel ships’ plate, suggest that 
if a ship were under way at 20 knots, for six months 
in each year, an unpainted ship’s plate would lose about 
1-5 mm. (0-06 in.) of thickness per annum; and, if 
the plate were } in. thick, the loss would exceed 20 per 
cent., the usual safety margin for merchant ships, in 
about 2-5 years. In the tidal waters of the Menai 
Straits, and in Plymouth Sound near the Breakwater, 
the loss of thickness of plates immersed from moored 
rafts was at the rate of approximately 0-0045 in. per 
year, or about one-thirteenth as much. These results 
indicate, as would be expected, that speed is an impor- 
tant factor in general corrosion. The thinning of 
painted plates on actual ships varies so greatly with 
service conditions that no typical figure can be given. 
On a 24-year-old ship, an extreme difference of thick- 
ness of } in. was observed between two parts of a 
single plate, and as this was believed to be an original 
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CORROSION AND FOULING OF SHIPS. 





CoRRoSsION OF RIVETS 
AND PLATE. 


Fig. 2. 


plate ? in. thick, the percentage loss would be about 17, 
if no loss had occurred from the thickest part. 

A large part of the regional thinning of ships’ plates 
takes place either in areas liable to the damage of 
paint coats by abrasion, e.g., by anchor chains, berthing 
alongside, etc.; or at any part of the ship during its 
early life owing to loss of f verte of the paint. Local 
pitting may occur wherever a small area of paint is 
removed by blistering, flaking, etc., and the rate at 
which pitting may occur has been tested by leaving 
bare patches of metal, 0-5 in. square, on painted steel 
panels submerged in sea-water. The rates varied 
between 0-007 in. and 0-08 in. in six months, according 
to the kind of paint used, and the highest rate was 
associated with a red lead/oil paint tested at Caer- 
narvon. Much faster rates than these can occur at 
the special parts of ships, already mentioned, where 
great turbulence occurs. Local pitting trouble is 
commonly dealt with by scraping, cleaning, treatment 
with gold size, zinc white or similar stopping, and 
repainting. 

Pitting of rivet points is sometimes serious, as shown 
in Fig. 2, on this page. The rivets and plates for this 
ship had only been weathered on the stocks for about 
three months before painting and only about 5 per 
cent. of the composition remained after nine months’ 
service; the rest had probably been carried off by 
partially loosened mill scale. The pitting of rivets has 
usually been considered to be due to the use of rimming 
steel for the manufacture of the rivets. Another 
possible cause is the presence of oxide scale which has 
been driven into the rivet heads and points while hot ; 
a mixed mass of scale and metal of this kind is liable 
to relatively rapid corrosion, and is inimical to the 
firm adhesion of paint. ‘ 

Methods proposed for the suppression of corrosion 
and fouling have usually been ened on the use of 
special metals or alloys, electrical systems, either alone 
or in conjunction with metals and alloys, and paints 
and compositions. The last of these is the only one 
in general use to-day, and seems to be the most imme- 
diately practicable and capable of improvement. 

The Corrosion Committee has already experimented 
for some years in the hope of finding low-alloy steels 
that would be markedly better than mild steel for 
resisting corrosion in various conditions, one of which 
had been immersion in sea-water. A low-alloy steel 
may be defined as a steel that shall not contain more 
than 5 per cent. of alloying metal. Some such limit 
for the alloy is demanded by costs and by the fact that 
the mechanical properties and workability of the steel 
must not be too dissimilar from those of mild steel. 
For hull construction the steel must be suitable for the 
shearing, punching, bending, riveting and welding 
processes used in shipyard practice, and the mill-scale 
must be capable of being easily and completely 
weathered off, or it must remain intact and form a 
base for an anti-fouling composition, except in the 
improbable event of the steel possessing inherent anti- 
fouling properties. The cost of removing scale by 


pickling, added to the increased cost of manufacture, 
would probably pile up the total cost of an alloy steel 
too high for general adoption in weer , and a 
partial de-scaling by weathering would probably yield 
a product with seriously impaired corrosion-resisting 
properties. 

The saving obtained by the use of a corrosion- 
resistant steel would thus be the cost of the periodic 
applications of anti-corrosion composition, the con- 
sequent reduction of time in dock, and the possible 
occasional replacement of badly — plates. There 
might also be some advantage in the provision of a good 
base for an anti-fouling composition if the scale could 


be left intact. Against these advantages would have 
to be set inc cost and probable greater difficulty 
of working. In spite of much research, no steel 


possessing all the required properties is at present in 
sight; and although the work on low-alloy steels is 
being continued, it would be improvident to rely on 
hypothetical success in the future. 

Sometimes the view is expressed that the steel of 
modern ships’ plates is definitely inferior in corrosion 
resistance to that made in the past, and the further 
suggestion has been voiced that this is probably because 
it is not manufactured by the acid process. It should 
be stated definitely that all the experimental evidence 
available goes to show that there is no important 
difference in resistance to corrosion by sea-water 
between steels of comparable composition and quality 
made by the acid and basic processes, and no definite 
quantitative evidence has been found to support the 
view that the older mild steel used for ships’ plates was 
in any way superior to that commonly supplied at 
present. Any differences of behaviour that may have 
been occasionally observed in the early life of ships’ 
plates are more probably attributable either to the 
type of mill-scale, which is dependent on conditions 
in the mill combined with variations in the weathering 
process; or to the nature, thickness and conditions 
of application of priming coats of paint. Modern 
rolling-mill practice has somewhat altered the ype of 
scale formed on steel plate, but the resulting difference 
in the effect on the corrosion of ships’ plate is largely 
dependent on the effectiveness of the weathering and 
wire-brushing _— before the paint is applied, 
and is altogether eliminated by a pickling process 
such as that used for many naval vessels. 

Common types of mill-scale are conductors of elec- 
tricity and strongly electro-positive to bare steel. In 
sea-water, electrical cells can be formed with the steel 
as anode and the scale as cathode. If the area of steel 
ex to the sea-water is small and the area of intact 
mill-scale is large, intense local pitting may occur 
owing to the large supply of oxygen available all over 
the extensive cathode. If only small isolated areas of 
scale are left on large areas of slightly rusted steel, 
corrosion may still be great in total amount, but will 
be much more widespread. Weathering, #.¢., attack 
by the atmosphere, is peculiarly liable to undercut 
and loosen the mill-scale. In the early stages of the 
life of an unpickled and painted ship’s plate, much of 
the scale left after weathering is shed, together with its 
overlying paint, owing to corrosion, since few paints 
are completely waterproof ; but this process gradually 
ceases as loose scale is removed and thick layers of 
paint are built up by successive repaintings. 

Tightly adherent mill-scale has occasionally been 
found beneath paints on ships up to 20 years old and 
appears to form a good base for the adhesion of paints ; 
if this type of scale could be maintained intact all over 
the surface of the plate, it would form, together with 
the paint, a highly protective system. Unfortunately, 
the various treatments which the plate undergoes after 
it leaves the rolling mill and before it is painted at the 
ship, including the long weathering process, destroys 
the continuity of the scale and often results in the 
worst possible type of surface, namely, one with dis- 
continuous layers of scale, some of which are already 
partly undermined by corrosion and will soon flake off 
carrying overlying paint with them. 

Bottom composition schemes generally consist of 
one or more anti-corrosion coats followed by one 
relatively thick anti-fouling coat. If the failure of the 
anti-corrosion coats occur, an anti-fouling coat cannot 
exert its proper functions since it may itself become 
disintegrated and fouling organisms may attach them- 
selves to corroded areas; moreover, an anti-fouling 
coat may either improve or impair the properties of an 
anti-corrosion coat. The behaviour of the paint scheme 
must therefore be considered as a whole. The pro- 
tective success of a complex paint scheme depends, 
in the first place, on the olketen of the first or primin 
coat to the ship’s plate. Adhesion, gen » can 
occur in two different ways, which are known as specific 
adhesion and mechanical adhesion. Specific adhesion 
is dependent on factors similar to those which cause 
cohesion in a single material, and requires close con- 
tact between atoms. Mechanical adhesion is merely a 
process of keying into crevices in the surface of one 
of the adherents; slight undercutting of the surface is 








an advantage, and smoothness a disadvantage, in 
securing this type of adhesion, and therefore the 
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preparation of the surface to receive paint is important. 
Strict comparisons between the behaviour of paints on | 
surfaces produced by pickling and by different kinds of 
weathering are important matters for investigation. 
Unfortunately, chemical factors may affect adhesion, 
particularly incipient corrosion which may locally 
produce hydrogen salts and hydroxides beneath the 
paint surface and so affect contact of the paint with 
the metal surface. One cause of “ water blisters,” a 
not uncommon trouble with paints, may be lack of 
adhesion to specially smooth areas on the plate surface, 
accompanied by swelling of the paint and increased 
permeability to water. 

Ships’ plates usually undergo one of three treatments 
before they are painted in the shipyard, namely, acid 
pickling followed by weathering, weathering only, and 
weathering followed by a period of immersion in water 
during fitting-out, the first coat of anti-corrosion 
composition not being applied until the final docking. 
All three are followed by scratch-brushing before 
painting. The first-mentioned, is the general practice 
in the Royal Navy. It has the advantage of ensuring 
that all the mill-scale will be removed, but a long 
weathering (that is, a rust-forming process) occurs 
between pickling and the time the plate has been com- 
pletely worked into the ship ready to receive its first 
coating. The second is the treatment most commonly 
used in the Merchant Navy. It seems probable that 
a minimum weathering period of six months is required 
for the complete removal of mill-scale, and often much 
more ; as this period is often not available in practice, 
the first coating is frequently over a partially de-scaled 
surface. The third treatment is used by some shipping 
firms with the object of removing any scale left after 
weathering. Corrosion occurs in the water and further 
undermines and removes the residual scale. The 

is stated to have reduced the corrosion troubles 
of early life, but definite evidence in support of this 
is not available. 

These treatments are followed by scratch-brushing 
to remove loose rust before painting, but the surfaces 
of the plates always retain some more or less coherent 
rust, which differs from mill-scale in the fact that it is 
not a good conductor of electricity and is therefore 
less liable to set. up electro-chemical corrosion. More- 
over, the residual rust seems to offer a reasonably 
good base for some protective paints—a base that may 
perhaps be further improved by inhibiting washes, such 
as Footner’s phosphoric-acid treatment, though whether 
such treatment would be commercially practicable in 
the shipbuilding industry is not yet clear. 

Another s method of reducing the early 
corrosion troubles of ships’ plates is to provide a tem- 
porary protective coating as soon as possible after the 
plates have been rolled, or after pickling if that process 
is used, the object being to avoid the formation of a 
surface on which patches of mill-scale, partially loosened 
by weathering, are scattered about (the worst type of 
surface), and to reduce the amount of loose rust left 
by weathering which must be removed by scratch- 
brushing. Such a temporary protective coating must 
itself form a suitable base for the permanent anti- 
corrosion coats applied after water testing, but may be 
thin because its only function is to resist atmospheric 
corrosion for a short period. Dr. J. C. Hudson has 
recorded that a thinned red-lead paint, which can cover 
1,500 sq. ft. per gallon (equivalent to a coating weight 
of about 0-32 oz. per square foot) has bee used on 
both pickled and unpickled plates (weathered, respec- 
tively, for 21 days and 35 days) and caused a marked 
improvement in subsequent underwater tests; boiled 
linseed oil and several thinned paints also gave satis- 
factory results, but mineral oil was useless. It is 
unlikely that temporary protective treatments at the 
rolling mill or immediately after pickling would be 
satisfactory in the shipbuilding industry. The subse- 

uent treatment of the plates in the shipyard would 
ave the paint film and corrosion would occur at 
the bare adie , possibly at an accelerated rate ; also, 
it would be necessary to remove the paint from those 
parts of the steel to be welded. 

(To be continued.) 





Free Losses IN THE Britisu Isies.—Losses due to 
fires in Great Britain and Ireland, during January, are 
valued at 941,0001., compared with 1,419,0001. in 
January, 1942, and 773,0001. in January, 1941. These 
figures are exclusive of losses due to enemy action. 





SouTH WaALes STEEL-SHEET INDUSTRY.—The weekly 
market report of the Incorporated Swansea Exchange, 
Royal Metal Exchange, 1, St. James’s-gardens, Swansea, 
states that quiet conditions continue to rule in the tin- 
plate market. There has been, however, a slight increase 
in the issue of permits for the purchase of tin-plates, 
but the demand for substitutes has eased somewhat. 
On the other hand, there has been no relaxation of 
activity in the steel-sheet market and makers are hard 
pressed to maintain their deliveries at the required level. 
Certain grades of iron and steel scrap are in good demand 





while others are sluggish. 
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‘* ENGINEERING ”"" ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi 
is stated in each case ; a aS eee 
Specification is not illustrated. 


Where inventions are communicated from 


Names, etc., 
““Difice af ‘ions yw be obtained at the Patent 
Branch, rd Buildings, 
a. mY W.C.2, price 1s. each. 


Phe ‘date of, the advertisement of the sczetance 9 a 
Com Specification is after the 7 
each case, unless the Patent has son sealed. when hen the 
word “* Sealed” is appended. 


Any person may, at any time within 
date of the advertisement of the 
a lw of 
opposition to grant of a Patent on any of the 
grounds mentioned in the Acts. 


abroad, the 
of the Communicators are given in italics. 


FURNACE APPARATUS. 


548,737. Electric-Arc Furnace. Electric Furnace 
Company, Limited, of Weybridge, and L. C. Collyer, of 
Weybridge. (3 Figs.) April 30, 1941.—The furnace is 
designed so that only the body tilts, leaving the roof 
and the electrodes stationary, so reducing the weight of 
the moving parts. The furnace body 1 is of generally 
cylindrical form with its axis horizontal, and is carried 
on rollers for rotation about its horizontal axis. An 
elongated opening 3 in the upper part of the body is 
covered by a fixed roof 4 of correspondingly cylindrical 
form and of sufficient size to cover the aperture in all 
positions of the body. The electrodes 5 pass vertically 
through the roof 4 to the interior of the body, the aperture 


























3 being of sufficient width to permit the tilting of the 
body in either direction without fouling the electrodes. 
An electric motor 6 raises and lowers the electrodes 5 
and another electric motor 7, through a chain, rotates the 
body into the pouring or slagging position. The body 
has a hinged door at one end for charging. The seal 
between the roof and the curved surface of the body 
consists of wedge-shaped semi-circular segments loosely 
mounted so as to enter, under the action of gravity, a 
correspondingly tapered annular space between the end 
of the roof 4 and a collar mounted on the body 1. The 
clearance between the roof and the furnace body at the 
lower edges of the roof at each side are sealed by a 
number of flaps suspended from the roof and resting 
against the body. (Accepted October 22, 1942.) 


==>» 


METALLURGY. 


549,016. Core for Castings. The Birmingham Alumi- 
nium Casting (1903) Company, Limited, of Smethwick, 
and P. Pritchard, of Smethwick. April 30, 1941.—The 
invention is a method of core manufacture for use in the 
casting of metal articles of complicated structure in which 
it would be impossible to form the cored internal or 
external shape of the casting by orthodox means. The 
core is made by running fusible metal] into a mould of the 
shape required. This produces a core casting in readily 
fusible metal which is then, say, copper plated. The 
readily fusible meta] of the core casting can then be 
melted out, leaving a shell of the plating metal of the 
exact shape and form required. This shell can be filled 
with bonded sand mixtures in a finely divided condition, 
so that the filling can be broken up and shaken out of the 
core shell after use. If the core is for a part which, in 
the ultimate cast article, is not surrounded by a large 
mass of molten metal, the plated core can be used with 
the fusible metal filling left in. The article is cast in 
the usual way, and after the casting operation is com- 
pleted, the filling of the core parts is shaken or run out, 
This leaves the thin shell of plating metal in close contact 
with the cast article, and this thin shell is then dissolved 
away by the immersion of the article in an acid solution. 
(Accepted November 3, 1942.) 
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MISCELLANEOUS. 


545,271. Clearing Bore Holes. The Oil Well Engineer. 
ing Company, Limited, of Cheadle Heath, and J. Cuthill, 
of Cheadle Heath. (8 Figs.) March 10, 1941.—In the 
drilling of deep wells and bore holes by the rotary method, 
“ mud-ringing ” is often caused by the mud which js 
carried upwards with the circulating water being forced 
into a porous stratum in the bore hole and forming a thick 
cake of mud which may eventually stop the circulation 
and prevent the withdrawal of the drill tool from the bore. 
The clearance device consists of a main plug part 9 
screwed to the section of the drilling string above it. 
This part has an inner plug 10 of reduced diameter which 
is screwed into a valve casing 12 housing a ball valve | 3. 
The main plug part 9 is internally bored for the passage 
of circulating water to the tool. At the upper end of 
the inner plug 10 are radial holes 15 through which the 
circulating water is discharged. The main plug part 9 jx 
fitted within a tubular socket 16 the lower end of which 
is screwed on to a jointing piece 18 to be screwed either 
to the tool or to the drilling string below it. The socket 
16 has a series of internal splines 20 which engage with 
corresponding external splines on the inner plug 10 to 
enable rotation of the drilling string to be transmitted 
through the socket 16 to the tool. The valve casing 1° 
is also provided with splines 23 which can be brought into 
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engagement with the splines 20 at the upper end of the 
socket 16 when the plug 9 is withdrawn. The lower end 
of the plug 10 is conical, to bed on to a corresponding 
conical seat within the valve casing 12. A packing ring 
in this end face provides a tight joint between the parts 
10 and 12, the valve casing 12 also carrying a hydraulic 
packing which seals against the inner surface of the 
socket 16. The lower end of the valve casing 12 is 
reduced and provided with recesses 28 to receive the ends 
of shearing pins 29 in a tubular sleeve, screwed on to a 
valve stem holder 32 which is, in turn, screwed into the 
socket 16. Longitudinal passages in the holder 32 permit 
the flow of the circulating water. A valve stem 35 is 
mounted centrally in the holder 32 and ends in a cup in 
which the ball valve 13 normally rests off its seat, so as to 
give a free passage for circulating water from one end of 
the device to the other. In drilling, the device is prefer- 
ably inserted immediately above the drill bit. The various 
parts then occupy the positions shown in the figure. 
The plug 9 is then held against axial movement by means 
of the shear pins 29. If, during the drilling, a mud ring 
occurs in the bore hole and it is impossible to withdraw 
the drill past this obstruction, a pull is given to the 
drilling string sufficient to shear through the pins 29 and 
thus allow the plug 9 to be partially withdrawn from the 
socket 16 until the splines on this part are out of engage- 
ment with the splines 20 on the socket. This exposes 
the radial passages 15 and also allows the ball valve 15 
to seat and close the central passage through the device. 
Continued pumping of the circulating water produces 
radial jets from these passages and the drill string is next 
lowered until they are approximately opposite the mud 
ring. The drill string is slowly rotated and moved 
slightly either up or down until the ring has been washed 
away. (Accepted May 18, 1942.) 
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TESTING THE WALL 
THICKNESS OF INTRICATE 
CASTINGS. 

By B. M. Tuornton, M.Sc., A.M.I.Mech.E. 


THe direct-current method of thickness testing 
as described in a previous paper* has been applied 
to the testing of fairly intricate castings—as, for 
example, the magnesium-alloy breeches of aeroplane 
retractable undercarriages, and landing wheels, 
using the standard contact heads or modifications 
of the head which retain the four-point principle. 
In this principle, illustrated in Fig. 1, current from 
a direct-current source, usually a car battery, is 
passed through the metal wall being tested by two 
contacts. The potential drop caused by the flow of 
current, which is a measure of the wall thickness 
and is indicated on a galvanometer or similar 
instrument, is picked up by two closely adjacent 


cylinder clearance space, the exhaust ports, the 
spark-plug recess (all cored parts of the water 
jacket) which defy any direct measurement. The 
method described below is applicable to castings of 
any material; it assumes only that the metal is 
cast to a specification and is constant in its electrical 
conductivity. Fortunately, in the armament indus- 
tries, this is the case, as it is with all the better 
| foundries. 

| Fig. 1 shows the circuit for the standard 
|method of wall thickness testing as applied 
to the great majority of structures and Fig. 2 
| the modification to deal with intricate castings. 
In Fig. 2, instead of applying the current locally, 
it is applied to two points on the casting and 
the potential drop picked up at the points 
to be measured by a galvanometer, or it is 
hoped in the future by a triode type electrometer, 
which has the advantage of giving an instantaneous 














reading. Assuming, in Fig. 2, that the casting is | 
perfect, then the potential measured at any one | 


a cylinder head in cast iron of a six-cylinder lorry 
engine. Thisis shown in the photograph reproduced 
in Fig. 4, page 362. Fig. 5 shows the template for 
the potential points placed on the casting. The places 
on the casting where the wall thickness could not be 
measured by any mechanical means are indicated 
by the pairs of arrow heads in Figs. 6 and 7. The 
standard Evershed and Vignoles “* Ductor "’ contact 
points, spaced ¥% in. apart, which are spring-loaded 
and rotate on being pressed to the wall being tested, 
were used for all places except inside the exhaust 
ports, for which a special small contact head had to 
be designed. 

The first step was to obtain a map of the current 
flow as shown in Fig. 3, and from this to make the 
template shown in Fig. 5, which locates the contact 
points at the same position and angle on each cast- 
ing. A current of 10 amperes is passed through the 
casting by the contacts attached to each end of the 
templates. The holes for the potential points are 
bushed with ferrules of Tufnol or suitable insulating 


contacts. For the general run of castings, this is point and position (as located by templates for the material. The potential readings, or galvanometer 
the method normally recommended, but where very | two-point potential contacts) should be the same | deflections, given with the constant current were 
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(8030.8.) 
intricate castings are encountered, as, for example, 
with the cylinder head of a lorry engine, or the junk 
heads of aero engines (die castings) it is in practice 
by no means easy to get four contacts to “ contact ” 
in confined spaces, such as spark-plug recesses, and 
where the wall is often curved. The difficulty can 
be overcome by using specially designed contact 
heads, but this is obviously a nuisance, and the 
number of such heads should be reduced to a 
minimum. 

The method described below for testing wall thick- 
ness and flaws in small intricate castings can hardly 
be described as novel, but it is believed that the 
application is new and of some practical importance. 
In mass-production foundries employing thousands 
of men, it is most important that any fault in 
moulding or casting which might repeat itself, for 
example, core location, should be discovered at once. 
In one firm known to the author, as many as 500 
castings have been sometimes condemned en bloc. 
By ingenious methods of calipering and calculation, 
the wall thicknesses of most parts of such a casting 
may be determined, but there remain certain places, 
for example, in a motor cylinder head, at the 





* Proc.I. Mech.E., vol. 149, 1938 ; and ENGINEERING, 
vol. 146, page 715 (1938). 































































































<a: 


lel 





on all other castings of the same material. If, for 
| example, with constant current, at a point on Fig. 3, 
the potential instrument reading is 39 divisions on 
the perfect casting and at the same place on another 
casting, the reading is 50 divisions, it is certain that 
the wall thickness is less than that designed. If, at 
a given point, sufficient readings on various castings 
with different wall thicknesses, subsequently mea- 
sured by sectioning, are available, then the actual 
thickness is known. With the circuit of Fig. 1 
applied to, say, a ship’s hull plate, one reading is 
sufficient to determine the actual thickness, because 
a calibration “‘ curve,” a straight line, can be made 
from one actual thickness measurement of the 
material, but the flow pattern of the current in an 
intricate casting is so complicated, that it is only by 
reference to a number of castings with varying wall 
thicknesses that the actual wall thickness may be 
determined by the potential instrument reading. 
| However, once obtained, a “map” of potential 
readings versus thickness for all such castings may 
be used with confidence and where thousands of 
castings have to be examined, it is well worth the 
trouble to obtain this initial calibration. The first 
stage in the production of such a “‘ map ” is shown 
in Fig. 3, and without it the potential reading would 
merely indicate that the casting was perfect or, to 
some unknown extent, defective. Also, by means 
of a map, wall thickness limits of manufacture may 
be established. Incidentally, the electrical deter- 
mination of wall thickness is a matter of seconds, and 
with this instrument all calipering may be elimi- 
nated. The author is indebted to the Midland Motor 
Cylinder Company, Limited, for supplying him with 








obtained at each point and noted on the drawings. 
The casting was then drilled at the places where the 
potential points had been applied and the results 
of wall thickness measurements also marked on 
the drawings. It will be seen that, except near the 
point of application of the current contacts, the 
readings of potential are reasonably consistent 
among themselves, indicating that the wall thickness 
of the clearance spaces was fairly uniform, as con- 
firmed by actual measurement. At the immediate 
ends of the castings the current is flowing in a com- 
plicated three-dimensional path and somewhat 
different readings may be obtained from those found 
at places of the same wall thickness in the middle 
of the casting, but this fact should not cause con- 
fusion or doubts on the accuracy of the method when 
its cause is understood. 

The casting, as supplied, was, by both electrical 
and mechanical measurement, a good one, .so far 
as wall thickness was concerned, so recourse was 
had to artificial thinning of the walls. The casting 
wall at a point A, Fig. 3, was thinned by chipping 
in stages, and with the same current, potential 
readings taken at each stage. The results of these 
tests are shown in Fig. 8. It will be seen that 
variations in wall thickness of s& in. are easily 
determined. Another interesting problem in deter- 
mining variations in wall thickness caused by core 
shift is shown in Fig. 9. This is a casting in steel 
for the wheels supporting the tracks of mobile 
vehicles. This problem was originally tackled by 
the four-point method, but it is now realised that 
more rapid and accurate determinations could be 
made by applying a constant current at points X 
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and Y and picking up potentials at sections A—A, 
B-B and C-C in the manner described above. The 
method described will also indicate any other faults 
in a casting, such as blow-holes or cracks. Usually 
no difficulty is experienced in obtaining contact of 
the potential points and experience has shown that 


| has not yet been used extensively, but it has proved 


| that dealing with the hygrometric properties of air, 
| and this has now been made generally available in 
|the form of a separate booklet, which should meet 
a wide demand. The essential data, of course, 
| have been previously published, but they have not 
over and over again. There is no other transparent | been upon a uniform basis; some, for example, 
material so suitable for this purpose as Perspex. | corresponded with wet-bulb temperatures which were 
Polystyrene is rather brittle and cellulose acetate inaccurate, and total heat has been calculated in a 
deteriorates rapidly when heated more than once | variety of ways. In the present form, the values 
or twice, and is not so stable dimensionally as | are in accordance with the Tables of the Meteoro- 
Perspex. This new method of making templates | logical Office (M.O. 265), and total heat is taken 
from a datum of 32 deg. F. 























magnesium alloys are particularly easy to deal | Very useful, and its adoption is likely to extend 
with in this respect. This is the more fortunate considerably. ae i 

in that centre-punching or-scraping of the surface| The author is indebted to the directors of Messrs. 
to obtain good contact is frequently not permitted. Imperial Chemical Industries, Limited, for per- 

A quite recent development in the manufacture | ™ssion to publish this article. 

of templates for locating the potential contact | 
points is the use of the transparent thermoplastic | 
Perspex. A sheet of this material 4 in. to *& in. 
thick, and of sufficient area, is warmed up so that | 
it becomes plastic. It is then placed on the casting | 
and pressed so that it is moulded to the shape of the | Tables of Hygrometric Data for Air. London: The 
casting face where it is desired to determine the| Institution of Heating and Ventilating Engineers. 
thickness. After the material has cooled and set,| [Price 2s. 9d.] 

the template is removed from the casting and THE Institution of Heating and Ventilating Engin- 
drilled at the places where the potential points are | cers have done a good service in preparing, for the 
to be applied. When set, the material is slightly | use of their members, a Guide to Current Practice, 
flexible so that slight individual variations in casting | the object of which is to standardise the data and 
shape are taken up by the template. As the| methods used in the design of these important 
material is electrically non-conducting, it is not services and to constitute an authoritative code of 
necessary to insert insulating bushes in the holes| practice. Although not on such an ambitious or 
locating the potential points. The manufacture of | extensive scale as its well-known American counter- 
a template is a matter of minutes and a further| part—the A.S.H.V.E. Guide—it contains a great 
advantage is that the same material may be used ‘deal of most valuable information. One of the 
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The Tables give, over a temperature range 
from 30 deg. F. to 136 deg. F., and for relative 
humidities of 0 per cent. to 100 per cent. in each case, 
the values of the following quantities: vapour 
pressure (in millibars); dew point; moisture con- 
| tent, total heat and volume per pound of dry air ; 
|and wet-bulb temperature relating to both screen 
| and sling psychrometer. The formule by which the 
| values are computed are also given. Total-heat 
values are based upon the Callendar Steam Tables, 
1939 edition; Keenan and Keyes’ are now recog- 
nised as slightly more accurate, but the differences 
are fractional. A nomogram is given from which 
the corresponding values of relative humidity and 
percentage saturation can be found. These are 
often confused, but the differences, slight at ordinary 
atmospheric temperatures, become marked at higher 
temperatures. The general value of the booklet 
would have been somewhat enhanced by the inclu- 
sion of a few numerical examples. It will, how- 
ever, serve a very useful purpose, and will un- 
doubtedly fulfil its object of placing practice in this 
country upon a uniform basis. 
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THE INSTITUTION OF 


NAVAL ARCHITECTS. 
(Continued from page 355.) 

We continue below our report of the discussion 
on the two papers presented at the Spring Meeting 
of the Institution of Naval Architects, which was 
held in the library of the Royal Society of Arts, 
Adelphi, London, W.C.2, on Thursday, April 15. 
The first paper was on “ The Corrosion and Fouling 
of Ships,” by Dr. G. Bengough and Mr. V. Shep- 
heard, R.C.N.C., and this paper we commenced 
to reprint on page 358, ante. A further instalment 
of the paper appears on page 378 of this issue. 

Dr. J. C. Hudson, who acted as Official Investi- 
gator for the Marine Corrosion Sub-Committee, said 
that he wished to amplify one or two points in the 
paper, in the light of observations that had been 
made since it was written. The authors stated 
that it was doubtful whether the use of low-alloy 
steels would lead to a solution of the corrosion 
problem. All the experimental data was in thorough 
agreement with that statement. Experimental 
evidence had shown that, under static conditions of 
immersion, there was no significant difference in 
the rates of corrosion of ordinary steel and of low- 
alloy steels containing small percentages of copper, 
alone or in addition to chromium. That was in 
marked contrast with the behaviour in the open 
atmosphere, where steels of the copper-chromium 
type might prove twice as resistant as ordinary 
steel. Under conditions of complete immersion, 
differences in method of manufacture and carbon 
content did not cause any marked difference in the 
corrosion rate ; but this did not preclude the possi- 
bility that under conditions of motion, where, as 
evidenced by the tests of the Chemical Research 
Laboratory, the rate of corrosion was some ten 
times greater than under stagnant conditions, 
owing to the greater oxygen supply, differences 
might occur between ordinary and low-alloy 
steels; no experimental evidence based on field 
tests was available to test the point, and it would 
be wise to assume that, from the corrosion point of 
view, no benefit would accrue from the use of low- 
alloy steels. 

Although Footner’s phosphoric-acid treatment, to 
which the authors referred, could be loosely regarded 
as an inhibitive wash, it would be preferable to 
consider it as the finishing operation of a pickling 
process and to reserve the term “ inhibitive wash ” 
for solutions applied by rubbing or brushing to 
structural steelwork immediately before painting, 
and which were capable of being used on the erected 
structure. For protection against atmospheric 
corrosion, while inhibitive washes were of value 
on steel with a clean metal surface or steel that 
had rusted only slightly, none had been found 
capable of counteracting the deleterious effects 
of the gross quantities of rust that remained 
on a steel plate which had been de-scaled by 
weathering and subsequently wire-brushed. The 
effect of the surface condition of the steel on the 
behaviour of paint films was radically different 
under conditions of complete immersion in sea- 
water, as compared with exposure to atmospheric 
corrosion. The subject was being studied by the 
Sub-Committee, and it was becoming apparent 
that the effect of rust, as distinct from mill scale, 
was not so generally detrimental as in the case of 
atmospheric exposure. Under the latter conditions, 
a clean pickled or sandblasted surface was the ideal 
for painting; but this was not invariably so for 
conditions of complete immersion. At least one 
composition had been found to behave better on a 
freshly pickled surface than on a pickled and 
weathered surface. On the whole, however, the 
effect of rust as such on a ship’s plate was not so 
detrimental, and might be beneficial. 

The authors’ reference to the use of temporary 
protective coatings required a little clarification and 
extension. The experiments were planned at an 


early stage of the investigation, when it was assumed 
(wrongly, as it had proved) that the effect of 
surface condition would be the same for conditi.ns 
of complete immersion as for those of atmospheric 
exposure. Consequently, the guiding principle 
behind the use of temporary protective coatings 





had been to minimise rusting during the weathering 
period between the preliminary treatment of the 
plates and their painting with the ships’ bottom 
compositions proper. As the authors stated, thin 
films of boiled linseed oil gave greatly superior 
results in this respect to those of corresponding 
films of mineral oil; the latter failed to prevent 
rusting, and, at the end of the weathering period, 
specimens treated in this way were indistinguishable 
from those which had received no treatment at 
all. For practical purposes, however, the effect 
of the temporary protective treatment on the per- 
formance of the final painting system was much 
more important. In this respect, the temporary 
treatments with boiled linseed’ oil proved markedly 
inferior to those with mineral oil, and rapid failure 
was observed after the painted specimens were 
immersed. Mineral oil, in its turn, proved slightly 
worse than no treatment at all. Temporary treat- 
ments of thinned red-lead paint gave good results, 
but a red iron-oxide paint proved unsatisfactory. 
It was evident that any temporary protective coat- 
ing used must combine adequate performance under 
water with good protective properties during the 
weathering period in air. As pointed out during 
the discussion, no reference to arsenic content was 
made in Table V; but arsenic in one form or 
another was present in 67 per cent. of the com- 
positions ; the maximum in any one of them being 
30 per cent., expressed as arsenious oxide (As,0)). 

The Sub-Committee had made some progress 
with the investigation of consistency of compositions. 
Dr. I. G. Slater had collected a number of samples 
from H.M. Dockyards at Portsmouth and Devon- 
port, representing thin and thick consistencies. 
Consistency measurements had been made on these 
in the Paint Laboratory of the L.M.S. Railway 
Research Department, Derby; and, as a result, 
the provisional conclusion has been reached that, 
although it would be impracticable to define the 
maximum consistency, some lower limit might with 
advantage be fixed. In terms of the times of efflux 
of the first 50 c.c. of paint from a completely full 
No. 4 Ford Cup, that minimum might tentatively 
be fixed at 25 seconds, the test being made at 
70 deg. F. That matter linked up with a question 
raised by Dr. Baker as to the effect of the density 
of the paints. Unfortunately, in regard to the 
earlier tests on proprietary compositions, which 
were the basis of the data given in the paper, they 
had not the weights in lb. per gallon; but, since 
the Sub-Committee had been formulating their own 
paints, they had determined the specific gravity in 
Ib. per gallon. 

Mr. W. A. D. Forbes, R.C.N.C. said that for a 
number of years, work on parallel lines with that of 
the Marine Corrosion Sub-Committee had been going 
on in America, and in some respects, he thought, 
the American investigators were a little ahead of the 
British. Recently, he had the opportunity, at 
Washington, of discussions with the officials of the 
Bureau of Ships and of the Mare Island Navy Yard, 
and found the outlook in America somewhat different 
from that in this country. The investigators at the 
Wood's Hole Oceanographic Institute had studied 
the slime films which build upon paints. At the 
outset, they believed that those films were of 
primary importance in the fouling of ships; but 
their view now was that the most important factor 
was the rate at which the toxic ingredients in the 
paint leached out, particularly the rate of leaching 
of copper. It was not suggested that the slime film 
was of negligible importance ; but he felt, with the 
Americans, that the leaching-out test was most 
important, and that the method of carrying it out 
ought to be standardised as soon as possible. It 
was a convenient method of ascertaining how the 
variation of the ingredients of the paint affect the 
anti-fouling properties ; it could be carried out in 
the laboratory, and it was independent of location, 
of the season of the year, and of the existing fouling 
organisms. The American experience had been that 
there was a critical leaching rate, particularly of 
copper, and that it was related to the degree of 
fouling ; if the rate was above that critical value, 
fouling either did not occur or it occurred only in 
minor degree ; but if the leaching rate were below 
that critical value, fouling did occur. The rate 





varied a great deal, and to obtain a complete picture, 





it must be measured throughout the life of the paint. 
In some paints, the leaching rate was initially high, 
but fell rapidly during the first days or weeks, after 
which it assumed a more gonstant value. In other 
types of paint, the leaching rate was very low at 
first, and rose gradually. In these latter types of 
paint, much depended on the period which elapsed 
before the rate exceeded the critical value ; if it rose 
too slowly, the paint failed first, and, once the paint 
had failed, the fouling persisted. Slime accumulated 
on various paints in different degrees ; the Americans 
told him that, in their experience, a good anti- 
fouling paint would give good results whether or not 
a heavy slime film formed, while, on a poor anti- 
fouling paint, the growth of a heavy slime film might 
result in the paint giving satisfaction, because the 
heavy slime film concentrated copper and this 
might be sufficient to prevent fouling. An adequate 
leaching rate by itself was not everything; the 
copper must be distributed throughout the paint so 
that there was a sufficient quantity per unit area, 
and there must be a sufficient reserve of copper in 
the paint to maintain the leaching rate over the 
whole life of the paint. 

American painting practice was of interest. When 
plates are received in the yard, they were pickled, 
or a plain de-scaling process was applied. Immedi- 
ately afterwards, they were painted with a zinc- 
chromate paint, sprayed on to give a very thin film, 
of the order of 0-0007 or 0-001 in. thick. Before 
the vessel was launched, it was given another com- 
plete coating of the zinc-chromate paint; if it was 
to be out of dock for a short period, the anti-corrosion 
paint and the anti-fouling paint were applied after 
docking. There were three types of anti-fouling 
paint in use, namely, the Mare Island hot plastic 
paint, the Mare Island cold plastic paint, and the 
Norfolk Yard cold plastic paint ;, and those paints 
were used for all ships. The names of the anti- 
fouling and anti-corrosion paints were confidential. 
The Mare Island hot and cold plastic paints did not 
contain mercury, but the Norfolk Yard cold plastic 
paint did. All the paints were made in the Navy 
Yards ;. the Mare Island Yard could make from 
50 per cent. to 75 per cent. of the paint required by 
the American Navy. Another point upon which 
the Americans laid great stress was the necessity for 
thorough preparation of the surfaces before painting. 
If corrosion was prevalent or the paint was in bad 
condition, they cleaned down to the bare steel by 
a wet sandblasting process, in which they used a 
rust-inhibiting chemical solution to wet the sand. 
The plate was left in a bright passivated condition, 
and remained bright from 8 hours to 24 hours, 
according to weather conditions. It was said that 
the wet sandblasting process was more effective, 
cheaper, and quicker than any hand labour could 
be. Cleaning a large cruiser required 16 sets of the 
apparatus, each with three operators, in order to 
complete the cleaning in 48 hours. While in 
America, he arranged for specimens of their Navy 
paints to be sent to this country for trial, and for 
specimens of British anti-fouling compositions to 
go to America for trial in panel exposures under semi- 
tropical conditions. As chairman of the Admiralty 
Corrosion Committee, he wished to thank the . 
American authorities for their co-operation, which 
was much appreciated by the Admiralty. He hoped 
that the Marine Corrosion Sub-Committee would 
push on with their labours as quickly as possible, 
and would dispose of a lot of the “ black magic ” 
that had been associated with paints in the past. 

Dr. J. E. Harris wished to add a suggestion to 
those which Dr. Bengough put forward concerning 
the collection of information from shipbuilders, 
shipping companies and other bodies. Dr. Ben- 
gough suggested two modes of co-operation, namely, 
that shipowners should be asked to allow the Sub- 
Committee to paint experimental patches on their 
ships, and that a much more extensive collection 
should be made of samples of fouling, including 
slime, from the surfaces of ships as they came into 
dock. Dr. Harris wished also to find out, if possible, 
the conditions of fouling in tropical ports. If the 
ships’ officers could be asked to drop overboard, at 
each part, a small plate coated only with a protective 
(not an anti-fouling) composition, and to haul that 
plate inboard when they left each port, place it in 
a tank of formalin and bring it back to this country, 
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the investigators should gain much valuable 
information. He hoped that, some day, the Sub- 
Committee would have test rafts in most of the 
principal ports of the world; meanwhile, such co- 
operation as he had outlined would be useful. The 
specimen to be exposed should be of U section, 
inverted. The inside gf the U would be painted 
with black paint, and’ the outside with a lighter 
coloured paint ; the specimen would be suspended 
from a steel rod. The inside portion would pick 
up the barnacle fouling, and the outside portion 
would pick up the weed fouling; otherwise, the 
presence of one type of fouling would tend to elimi- 
nate the other type. 

Mr. V. G. Shepheard, replying to the duscussion, 
observed that Dr. Baker had said that the more 
important problem was corrosion rather than foul- 
ing, and he quoted figures from Table VII to support 
that statement; but the pickled specimens in 
Table VII had had only one coat of paint after pick- 
ling, and on those specimens it had been found that 
rusting was a more serious trouble than fouling. 
On re-painting the specimens, however, the failures 
by rusting became less and the failures by fouling 
become greater, as was shown by the figures in the 
Table. It was intended to build up thicker coats 
at intervals, as was done on ships, so that corrosion 
could be practically eliminated and only fouling 
tested. On the question of the time interval between 
the applications of the successive coats; in the 
Caernarvon trials there was an interval of 24 hours 
between the application of the anti-corrosion coats, 
and the specimens were immersed 6 hours after the 
anti-fouling coat was put on. 

Both Dr. Baker and Mr. Gawn mentioned the 
corrosion of the shaft brackets. Undoubtedly, the 
trouble started as erosion ; it was due to the flow 
of the water past the propeller, the impingement 
starting the pitting. Later, the ships were laid up 
for some time, so that the trouble continued as 
corrosion and caused the very deep pitting. Refer- 
ence was made by Mr. Gawn to the angle of the 
bracket. The ship to which it was fitted was a 
destroyer, but it was not British-built and, appa- 
rently, the bracket was not angled at all. On 
British destroyers the corrosion was less, although 
there was trouble with the shaft brackets because 
they were not angled to suit all speeds of the water. 

Dr. Atkins had rather implied that the Admiralty 
were not taking advantage of the results of the 
various tests ; they were, but they could not change 
all their compositions in the middle of a war. They 
had stocks of compositions at ports all over the 
world, and those must be used up; but the Ad- 
miralty were increasing their purchases of com- 
positions which were thought to be better than 
those used previously. With regard to passing on 
the knowledge possessed by paint firms to the 
Sub-Committee, that was a matter for the Govern- 
ment. Dr. Atkins also mentioned that the lives 
of some of the compositions exposed at Caernarvon 
were as long as 56 weeks to 60 weeks, whereas it was 
stated in the paper that the tests lasted for only 
45 weeks. At the end of the period of 45 weeks, 
some of the specimens were still in a fairly good 
condition and these were left in the water for a 
longer period ; but most of the plates were taken 
out of the water after 45 weeks. It was true, of 
course, that the corrosion of a ship’s hull resulted 
in loss of speed, and that was one of the reasons 
why they were trying to prevent corrosion and 
fouling. If fouling could be prevented we should 
also prevent corrosion, because, to prevent fouling, 
there must be good protective coats. Dr. Hudson 
mentioned Footner’s phosphoric-acid treatment and 
inhibitive washes. Mr. Shepheard was not sure, 
however, that these were suitable for shipyard 
work ; such washes became largely ineffective in 
wet weather. 

Dr. Bengough, who also replied to some of the 
questions raised, recalled that Dr. Baker had said 
that the paper did not include references to arsenic. 
They had carefully examined the effect of arsenic, 
and had rated the three poisons—mercury, copper 
and arsenic—in their order of merit. It had been 
found that, as regards fouling, if a percentage of 
copper were taken as one unit, mercury could be 
regarded as either two or three, according to whether 
weeds or animals were being dealt with, and arsenic 


could be regarded as either one-third only or as 


nothing ; therefore they had intentionally omitted 
the poison which they regarded as ineffective for 
their purpose. With regard to leaching out: a 
number of experiments had been made, which 
showed clearly that there was a good correlation 
between the rate at which the poisons were leached 
out of the paints and the anti-fouling effect of the 
paints. The American investigators had gone 
farther, and there seemed little doubt that this 
linking up of the rate of leaching with the rate of 
fouling would be a very important line of research. 
In the experiments, they had used very thin films 
of the paints. The paints were applied in the form 
in which they were supplied by the manufacturers, 
and were put on with a hand brush, the thickness 
of film being decided or conditioned by the con- 
sistency of the paint. Had the paints been altered, 
the manufacturers might have complained that 
they were not given a proper chance. It was 
suggested by Dr. Baker that they were wrong in 
not making up their own paints. That was the 
second step in the research programme ; the first 
step was the examination of existing paints. They 
were now making up very large quantities of paints. 

Dr. Baker, interposing, said that he was not 
indignant about the fact that arsenic was not 
referred to in the paper. He had in mind that a 
previous paper told shipbuilders that copper and 
arsenic were the best poisons to use in the paints ; 
now, another paper, written by different investi- 


gators, said that arsenic did not count. What was 
the poor shipbuilder to believe ? Who was he to 
believe, Dr. Marbles or Dr. Bengough ?_ The truth 


was perhaps between those two opinions. 

Dr. Bengough: We have no doubt at all, and we 
are willing to meet anybody on that ground. 

Dr. J. C. Hudson thought that the difference 
between Dr. Marbles and the British investigators 
was that Dr. Marbles was interested in the protec- 
tion of flying-boat hulls, which operated under con- 
ditions quite different from those applying to ships’ 
hulls. The anti-fouling compositions used on flying- 
boats were totally inadequate for ships. Dr. Baker, 
interposing, disagreed on that, pointing out that 
Dr. Marbles’s tests were made on ships’ specimens, 
as his paper showed quite well; to which Dr. 
Hudson replied than the Committee had done that 
also. 

The President (Lord Chatfield) expressed the 
thanks of the meeting to the authors of the paper 
and to those who had contributed to an interesting 
discussion on a most important subject. He had 
been reminded, he said, of an occasion, exactly 
30 years ago, when a steam trial was carried out 
on a fast battle cruiser which he commanded. The 
ship had been out of dock for about nine months, 
and, on checking up the speed over the measured 
mile, it was found that the maximum speed had been 
reduced by two knots. In consequence, they per- 
suaded the Admiralty to dock fast ships at intervals 
of six months, instead of at the intervals of twelve 
months which had been the previous practice. 
Still earlier than that, he was serving in a ship 
which made a test of two anti-fouling compositions, 
in the Mediterranean. To secure a perfectly fair 
test, they were told to paint one side of the ship 
with one composition and to paint the other side 
with another. After six months, it was found that 
one side of the ship travelled faster than the other ! 
In other words, they had to keep the helm over in 
order to maintain a straight course. During a 
full-speed trial shortly afterwards, the engineer 
officer in-charge of the machinery was very worried 
about keeping the helm over throughout the tests, 
because thereby he had failed to achieve the 
economy and speed results he had anticipated. 

(To be continued.) 





DEEP PENETRATION BUTT WELDING.—A memorandum 
(No. T.10) on deep penetration butt welding with a 
semi-automatic welder has been prepared by sub-com- 
mittee R.49 of the Welding Research Council, on Arc- 
welding procedure for shipbuilding, and issued by the 
Institute of Welding, 2, Buckingham Palace-gardens, 
London, 8.W.1. Information regarding the preparation 
of the joint, current values, the diameter of the electrode 
to be used, and other matters, are given in the 
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STEPHENSON’S SPRINGWELL 
LOCOMOTIVES, 1826.* 
By E. A. Forwarp, M.I.Mech.E. 
(Continued from page 346.) 

AssuMING that the gauge of the line was 4 ft. 8 in., then 
the new axles would appear to be 4-25 in. in diameter, 
or slightly larger than the usual 4 in. of the time. 
Judging from the number of wedges supplied, these 
wheels might have had eight or twelve spokes with 
even spacing of the wedges between the plugs. The 
presence in the list of two cranks and two crankpins, 
the former being twice the weight of the latter, shows 
definitely that the wheels were coupled by outside 
rods with return cranks on two of the wheels, but it 
does not appear certain whether these parts were being 
newly introduced on these wheels, or whether the engine 
had that method of coupling originally. It may be 
assumed, perhaps, that this set of wheels, etc., was for 
engine No.1. Further light on this question is obtained 
from a ledger entry of December 3, 1826, which records 
the supply of another set of wheels, etc., presumably 
for engine No. 2. This entry is as follows :— 





ewt. qr. Ib. £ «8. d. 
For 8 trav. engine wheel 

rims 31 3 24). ' moe 

4 do. do. centres 9 0 “i © MNS 1s ¢ 
2 axles, iron added i ae 
2 cranks, iron added 0 0 20 
4 hoops for wheels 01 13 
2 crank pins S =... 

4 hoops round pin '@ 64/4 516 8 
holes 0 0 6 
60 wedges 0 0 12 
4 keys 0 0 2 
16 washers, bolts,&c. 0 1 14 

4 steel keys for 

wheels 0 0 5 

4 do. for cranks 0 0 s}ew ese 


4 ft. beech plank for 


plugs @6d. 0 2 0 


39 19 5 





Here the rims and centres are named separately, 
four spare rims being provided; the weights suggest 
that these castings came from the same batch as the 
earlier examples. In this case, however, instead of 
new axles and cranks, extra iron was added to the old 
ones, which indicates that the cranks existed before 
the two-piece wheels were supplied, and suggests that 
this engine at least, and probably both, had the outside 
coupling rods when first built. It is evident that there 
was a change in the method of fastening the rim to 
the centre in this set of wheels, as, while there was the 
same amount of wood for the plugs, the wedges were 
reduced to sixty of greater weight, supplemented by 
four iron keys. There were, moreover, 16 bolts. In the 
first design of these two-piece wheels, the drive was 
transmitted from the centre to the rim mainly by the 
wood plugs serving as keys, assisted by the frictional 
adhesion of the wedges. The wedges themselves trans- 
mitted the load from rim to centre, and also served to 
centre the rim before the wood plugs were inserted. In 
the second set of wheels, however, one wedge in each 
wheel appears to have been replaced by a positive 
driving key, while four bolts provided for each wheel, 
probably, as in later wheels, passed through the centres 
of four of the plugs, and served to secure the rims 
laterally on the centres. From the number of wedges, 
keys and bolts supplied it may be inferred that the 
number of spokes and plugs in these wheels was eight. 
From the information now available, it is clear that 
these wheels were not turned either at the junction of 
the parts or on the treads. The gap between the 
centre and the rim was } in. wide. 

The next important feature to be discussed is the 
pivoted axlebox, the existence of which was unknown 
until the report of the Prussian engineers showed that 
it was embodied in the S. & D. engines which they saw 
at Darlington early in 1827, and which appears on the 
original Stephenson drawing of S. & D. engine No. 1. 
This device was, according to the original drawing, 
a long solid tube enclosing the axle for its whole length 
between the wheels and provided with enlarged ends 
overlapping the wheel hubs. It had fore-and-aft 
trunnions at the middle which were housed in bearings 
fastened to the boiler or to a strong transverse member 
of the engine frame. This was obviously a much more 
satisfactory equalising arrangement for four-wheeled 
engines than George Stephenson’s so-called “ steam 
springs” of 1816, and it is remarkable that no con- 
temporary writers, except the Prussian engineers, 








dum, copies of which are obtainable on application to the 
Secretary of the Institute of Welding. 





* Paper read at a meeting of the Newcomen Society, 
held in London, on April 21, 1943. Abridged. 
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seem to have known of il, although it must have con- 
tinued in use until the Darlington engines were placed 
cn springs. It seems practically certain that all the 
first six Stephenson engines on the 8. and D. Railway 
were fitted with this device for ensuring that all the 
wheels should bear on the rails, however uneven they 
night be, and it is believed by the author that, as this 
pivoted axle’ box prevented the employment of the 
internal sprocket-and-chain coupling for the axles, 
its use was the real reason for the reversion to coupling 
by rods and cranks, as patented by George Stephenson 
in 1815. Further, there is evidence that the Spring- 
well engines had these pivoted tubular qgithent, 
ind hence’ they would necessarily have the outside 
coupling tods, possibly before they were fitted to 
‘* Locomotion ”” and second i engine. 
Che crank and crosshead pins were, of courde, made 
spherical im accordance with Stephenson and» Dodds’ 
patent of 1815. The earliest ledger record of the 
supply of axleboxes for the Springwell locomotives is 


dated Mareh 6, 1827, the entry being :— 
ewt. ar. Ib. 2s. d. 
1 metal bush for loco- 
motive engine 204 @ 16/4 113 3 


this being followed on March 31 by another entry :— 
1 axle box for Travel- 
ling engine 1326 @/4 172 4 


It seems that these axleboxes, the weight of which 
agrees closely with the calculated weight of the box 
shown on the original S. and D. No. 1 engine drawing, 
were replacements of those originally fitted to the two 
engines. The first boxes might easily last twelve 
months, considering that they were made of cast-iron 
and apparently fitted the axle throughout their whole 
length. If these boxes had been a new application in 
1827, pu, +e their pivots would have been re- 
quired also, no reference to such is made in the 
ledger, oS ny No teens 58 See Saas that the 
pivoted x was an integral part of the original 
design of these engines. Further replacement axle- 
boxes, of about the same weight, were supplied in 
August, 1828, and in June and July, 1830, the price 
being then reduced to I'4s. per hundredweight. The 
Prussian engineers, when in Engldnd in 1827, saw 
some wagons fitted with similar tubular axleboxes ; 
these fitted the axles at the ends only, the bearing 
surfaces being chilled. 

It appears probable, therefore, that these were 
not only the first locomotives built by Messrs. Robert 
Stephenson and Company, but they were the first to 
have the pivoted axleboxes and outside coupling rods. 
This, if a would make it unlikely that the outside 
coupling, tods were first applied by Timothy Hack- 
worth as the family tradition asserts, but would make 
it probable that both these features were really due 
to Robert Stephenson. The early use of outside coupling 
rods on these engines would also make it probable that 
Robert Wilson copied this feature from them. His 
engine factory was close to the Ste works, 
and he presumably knew what was being done there. 
The ledger certainly shows that he was an occasional 
customer of Stephenson's. 

The Prussian engineers saw at Darlington some of the 
locomotives fitted with both axles in tubular boxes, 
presumably one pivoted and one fixed. The Spring- 
well engines, however, did not have a tubular box for 
the second axle, as the ledger, under date June 29, 
1827, records the supply of new eccentrics, etc., for one 
engine, the weight of these parts showing that they 
must have been for an axle about 4 in. in diameter 
and not for a small shaft such as was used on the 
Darlington engines. These cast-iron eccentrics were 
loose on the axle and were made in two parts, held 
together by being bolted to a pair of side plates divided 
on a diameter at right angles to the division of the 
eccentrics. The wrought-iron drivers were likewise in 
two’ parts, clamped together and keyed on the axle ; 
they carried projecting driving pins which passed 
through circular slots formed in the eccentrics. 


(To be continued.) 





THe GAUGE AND TOOL MAKERS’ ASSOCIATION.—AS 
stated on page 233 of our previous volume (September 18, 
1942), the Gauge and Tool Makers’ Association was formed 
in August, 1942, to represent the interests of manu- 
facturers of gauges and measuring equipment, jigs and 
fixtures, and special tools, press tools, moulds and dies. 
We are informed that the Association has now a member- 
ship. of over 50 firms and that it is working in close 
liaison with the Machine-Tool Control and other Govern- 
ment departments. The President of the Association 
is Mr. He H. Harley, C.B.E., and Mr. F. W. Halliwell, 
M.1L.Mech.E., is chairman ; Mr. H. 8S. Holden, vice-chair- 
man; and Captain C. R. Cook, honorary treasurer. Mr. 
Gilbert T. Beach has recently beén appointed secretary, 
and the offices of the Association are at Standbrook 
House, Old Bond-street, London, W.1. 
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BRITISH MERCANTILE SHIPYARD 
PRACTICE. 


Ir will be obvious from the variety of types of British 
merchant shipping illustrated on pages 267 and 270, 
ante, that a detailed account of what is being done in 
the shipyards of this country would not be practicable. 
Some indication of the extent to which all available 
resources are being utilised, however, may be gathered 
from the following notes, based on a recent visit to 
three shipyards and an engine and boiler works in the 
North East, which we were permitted to make by 
the courtesy of the Admiralty and of Sir Amos Ayre, 
Director of Merchant Shipbuilding at the Admiralty. 

The shipyards varied greatly in character; for ex- 
ample, the first visited. was.one which was closed down 
some 12 years ago to the’ depression existing at 
that time and, except for a small maintenance party, 
had been untenanted until it was decided, in 1941, to 
utilise it for the building of partially prefabricated 
vessels. The adoption of prefabrication was due, in 
the main, to considerations connected with labour 
supply ; firstly, in order to utilise the men and equip- 
wailable in other parts of the country, about 
the steel used in each vessel is prepared in 

occupied in the building 
of bridges, tanks, steel, ete. This material, 
which comes from widely-separated sources, is delivered 
to the shipyard where it is erected on the berths, the 
other half of the steel, such as the shaped work at the 
ends of the vessel, being prepared in the yard itself. 
Secondly, pre-fabrication would leave undisturbed the 
labour at other shipyards in the same area. In order 
to make up the personnel of the yard it was necessary 
to rehabilitate some hundreds of men who had been 
employed previously in the industry and to recruit 
pam pee + omen Sige W - «Peerrer assistants. 

The total number of persons employed in this yard 
is about 1,120, of whom 87 are women, but it seemed 
to us that the yard was taking into 
consideration the grade of labour, and that another 
700 to 800 men could have beén with ad- 
advantage. It was stated, however, that shipyard- 
trained men were more attracted by aircraft and 
munition work and that coppersmithing and similar 
skilled trades were almost depleted of men. More 
women ¢ould be obtained if there were suitable work 
for them, but no one would take the responsibility for 

utting them on, say, erecting . They were to 
be oan aged in the yard on light welding, in the 
stores, in the joiners’ shop on polishing, and in other 
occupations not calling for great physical effort. 

The yard has five berths, all occupied at the time of 
the visit by vessels of 10,300 tons deadweight ; 
one smaller berth was unoccupied. such ships 
had been launched since the yard was restarted and the 
average time taken to com one was from 6 to 
7 months. The working w is 5$ days, or 47 hours, 
and overtime is worked on two days a week and all 
day every alternate Sunday; there are not enough 
men to run double shifts. shipyard is reasonably 
well equipped as regards cranes, berths, shops, machin- 
ery and power, but there was originally no provision 
for welding. A substation was therefore erected taking 
current at 11,000 volts and stepping it down to 440 volts. 
From this station four main cables were led down to 
the five large berths to supply 11 six-operator trans- 
former units. There are thus 66 welding points of 
600 amperes or 132 points of 300 amperes. The sub- 
station also supplies a workshop and a welding training 
school in the yard, run by the Ministry of Labour. 
Incidentally, training in welding seems to be pro- 
ductive, as far as is practicable ; thus, there were to 
be seen large skips or open-fronted buckets for trans- 
porting swarf and light parts, these being made in the 
school from miscellaneous scrap such as bits of floor 
plate. This serves the useful purpose of giving plenty 
of seams for beginners to work on and uses up odds and 
ends. An example of welding done in the yard is 
shown on the left in Fig. 2, page 366, where some cross- 
braced girders are seen on the ground. It is intended 
to replace the timber scaffolding shown on the right 
by these steel structures; some of them, in fact, are 
already in position. 

The main object of Fig. 2, however, is to illustrate 
the type of prefabricated material coming into the 
yard. All the “block” plating is thus supplied and 
parts of as long as 50 ft. can be dealt with, since railway 
sidings run directly into the yard. Complete assemblies, 
such as, say, a deck house, are not dealt with, the pre- 
fabrication concerning parts orily ; such, for example, 
as the webs in the double bottom. This procedure, 
apart from the advantages mentioned above, reduces 
the amount of work to done in the yard, though 
as already mentioned, the shaped frames, etc., fore 
and aft, are formed there. The frame bending is 
done largely by hand in the conventional way, though 
off-setting is done in hydraulic presses. The shop 
riveting is hydraulic, the holes being reamered where 
necessary by pneumatic tools. Cutting of lightening 
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holes in stiffeners, etc., is done by oxy-acetylene blow- 








pipe. Some cutting and welding is done on the ship, 
as shown in Fig. 3, but it will be obvious from this 
illustration that the shell is of ordinary riveted con- 
enation, The bilge keels, mae are welded on. 

sternpost castings reach t in three parts, 
which are erected in the yard and transferred as a 
whole to the vessel. 

The machinery for the vessels under construction at 
is yard is manufactured elsewhere, the ships being 
down the river to receive it and subsequently 
tt back to the yard for fitting out. The engines 
the standard reci ting type, and steam’ is 

from Scotch boile rs. The yard has the usual 
for fitting out, namely, plumbers’, woodworking 
joiners’, smithy, etc. This yard is not of the type 
equipped for mass production, but it must be re- 
membered that it had been idle for ten years or 
more, and setting it to work again with the resources 
available may be regarded as a creditable piece of 
organisation. 

On the other hand, a shipyard in a different and 
less populous district has been in continuous operation 
since it was founded and in that time has built 33 ships ; 
the site on which it now stands was corn land in 1918. 
The availability of a clear site enabled this yard to be 
laid out originally with what is unusual in the older 
British ards, namely, a large area between the 
head of the berths and the shops. There are eight 
building berths, six of them being 750 ft. long and 
the other two being 400 ft. long. A View of some of 
the long berths is given in Fig. 8, page 370. Another 
characteristic feature of the yard is that between 
each pair of berths is a level space in which there is 
a pair of railway tracks spanned by portal travelling 
cranes running on rails of 25 ft. gauge. crane 
tracks are continued round the ends of e all the berths 
without a break, so that, as occasion arises, any berth 
can be served by several of the cranes, which have a 
lifting capacity of 6 tons at a radius of 75 ft. 

The berths themselves, it will be evident, are not 
level, but’ were made, by filling, to give the necessary 
launching . In two of the berths this filling has 
been extended beyond the actual berth to provide a 
platform about 200 ft. long by 90 ft. wide, which forms 
an assembly space. At the ends, the platforms are 
naturally at a considerable height above the general 
yard level, so giving room underneath for stores and 
small shops. This arrangement, planned about 25 
years ago, really anticipates the lay-out in some of the 
modern war-time shipyards in the United States. The 
platforms are used for storage and prefabrication, an 
illustration of the latter use being seen in Fig. 6, 
page 367, in which a bridge front fabricated on the 
platform is ready to be lifted as a whole on to the 
vessel on the stocks behind it. The other side of this 
part is shown in Fig. 7, page 367. The main deck 
to which it is attached is provided with a coaming, 
about 12 in. high, to which the front is welded at the 
bottom, the strip of deck at the top being similarly 
welded to the upper deck. The front weighs about 
6 tons. It will be realised, of course, that much larger 
pieces, such as complete bridge houses, are handled 
in the new Canadian and United States yards, but 
the conditions are entirely different in this case. In 
this yard, the type of ship on the berths may vary 
considerably, whereas in the yards overseas one stand- 
ardised type only appears again and again on the 
stocks. 

On the occasion of the visit, the berths were occupied 
by two fast cargo liners and four tankers, all of about 
14,000 tons to 15,000 tons deadweight. It may be 
mentioned that the original intention of providing all 
the berths with storage and pre-assembly platforms 
will ultimately be carried out and that new arrange- 
ments are being made for the speedier transport of the 
parts from the plating shop to the platforms. The 
plating shop stands well back from the head of the 
berths and has a flat front faced by railway lines ; 
the plates are at present loaded on to trolleys running 
on these lines. The lay-out now planned includes a 
semi-portal crane running along the whole front of 
the plating shop and, therefore, across the head of the 
berths. This crane will have a span of 100 ft. between 
the gantries and a cantilever span of 65 ft. outside them. 
The plates can thus be picked up at any of the shop 
doors and deposited on the platforms. At present a 
large amount of welding is being done in the plating 
shop. An example is shown in Fig. 4, page 367, in 
which is seen the welding of two long plates by the 
Unionmelt process. This process was fully described 
and illustrated in ENGINEERING, vol. 153, page 241 
(1942), but it may be noted that the particular machine 
illustrated in Fig. 4 was being operated at the time the 
photograph was taken, at a speed of 28 in. per minute, 
with a current of 400 amperes at 32 volts and 50 cycles. 
The slag-forming powder being returned to the hopper 
by the operator is deposited over the weld and protects 
the molten metal from atmospheric influences. About 
10 per cent. of it fuses, but is readily removed, the 
remainder being swept up for re-use. 
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The plate edges are prepared for butt-welded seams 
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BERTH WITH OVERHEAD CRANE. 


Fie. 1. 


by a Hancock bevelling machine, of which an example | 
is seen at work in Fig. 5, opposite. This, it will be 
realised, is a flame-cutting machine and has two jets. 
As shown in the illustration, it is travelling from right 
to left at a speed of about 10 in. per minute, and the 
cutting jet is preceded by a pre-heating jet some 2 in. 
in front of it and turned slightly away. The machine 
runs on rails on the plate and the resultant bevel is 
true and smooth. The bevelled surface can be seen on 
the right, the partly-fused strip that has been cut off 
being prominent in the foreground. The plates are 
usually bevelled at an angle of 60 deg. Seams which 
have to be welded from both sides are turned over for 
the second run, this reversing operation being facilitated 
by supporting them on a grid formed of joists and 
some height above the floor, as will be evident in both 
Figs. 4 and 5. Where structures with stiffeners are 
required, such as cofferdams for tankers, an economical 
method of welding, originated by the firm, is adopted. 
The stiffeners are either of normal H-section with both 
sides of the flange which is in contact with the plate 
cut down so as to leave only a narrow central band, 
or they are rolled to this modified H-section. The 
plate seams, which run in a direction parallel to the 
stiffeners, are arranged to lie on the stiffener, but the 
edges do not butt closely. The resultant gap is filled 
in by a run of weld metal, which also penetrates the 
narrow flange of the stiffener, the two plates and the 
stiffener being thus all firmly welded together in one 
operation. It will be noticed in Fig. 5 that the operator 
is a girl, female labour being also largely employed in 
welding. Out of the total of 2,300 persons employed 
in this shipyard, about 10 per cent. are women. The 
shipyard is well-equipped with modern machinery and 
makes use of up-to-date methods; for example, the 
drilling of shell plates is done on four plates at a time 
with three heads operating simultaneously on the 
seam. The machinery for the ships is supplied from a 
works in a different area from the shipyard, in the 
fitting-out basin of which installation is completed. 
This shipyard illustrates a somewhat different phase of 
war activity from that referred to above, in that the 
newer shipyards in this country do not continue to 
employ conventional methods, but adopt whatever 
advances in technique there may be, their equipment 
being improved as may be necessary to achieve both | 
speed and economy. 

The remaining shipyard visited was also one which 
had been in existence for some time, but differed from 
the two others mentioned above in two particulars at 
least, namely, that most of the berths are constructed 
with permanent scaffolding and overhead travelling 
cranes, as seen in Fig. 1, and that the propelling machi- | 
nery of the vessels built is manufactured in the ship- ' 


| Fig. 11, page 370, are of the opposed-piston compres- 
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Fie. 3. 


FRAMES OF 10,300-Ton Caraco VESSEL. 


The main engines, some of which are shown in; Such considerations are bound to arise in comparing 
| the practice of different shipyards, and the conclusion, 
sion-ignition type. This yard employs a total of 2,400 | we think, may be fairly reached that welding as applied 
persons, of whom about 2} per cent. are women. Here | to such types of merchant vessel as are at present being 
again there is a shortage of manpower. There appears, | turned out of British shipyards is, on the whole, prac- 
however, to be a genuine desire to work. It was _| tised to its present economic limit. 
stated that there was reluctance to take advantage of | The vessels building in the shipyard now referred to 
holidays and that about 75 per cent. of the men worked | are mainly cargo vessels of about 10,000 tons dead- 
on Sundays as well as other overtime. The average weight, fitted with single screws. An examination of a 
working week thus came to 63} hours. Welding was | nearly completed vessel at the fitting out wharf made it 
adopted in the vessels to some extent, but not as/| clear that the quality of the work compares very well 
fully as it might be if two objections did not exist.| with pre-war standards. This, is particularly evident 
One of these was that the extension of welding would | in connection with the furnishing and lay-out of all the 
lead to the disappearance of the skilled shipbuilder and | accommodation. That for the seamen, greasers, etc., 
the other that black-out conditions severely restricted | is a marked advance, both as regards space and ameni- 
outdoor wélding, though in the summer it was possible | ties, on that of only five or six years ago, while the 
to run two shifts in the daylight hours. provision of refrigerated storerooms for meat and 
It must not be forgotten, however, that welding is a | vegetables is another notable improvement. The deck 
relatively slow process, since a welded job, compared | layout is necessarily somewhat modified by war condi- 
with a riveted one of the same seam length, would | tions, about which no comment can be made except that 
require five men instead of three. In the case of large | it includes defensive equipment. With regard to the 
masses, moreover, there is no certainty that excessive | main engines, shown in Fig. 11, these are of a well- 
locked-up stresses may not exist in welded work. At | known type, but change from earlier practice is marked 
the same time, the employment of welding in a ship | by the disappearance of castings for the engine bed and 
may result in a reduction of time taken over a whole | crankcase, these being now constructed of welded steel 
job, since it might be possible thereby to release some | plates. The machine shops are well equipped, some 
riveters for work that could not possibly be welded. | massive lathes and other machine tools having been 
Generally speaking, however, it is good policy to weld | added to the pre-war plant. Some of these tools are 
only those parts that can be done more quickly than | used for manufacturing crankshafts, which were pre- 
by riveting, and though the chances of getting a larger | viously purchased. Both the shipyard and engine 
supply of labour for welding are perhaps greater than | works show ample evidence of the — up of 
are those of getting skilled riveters, the question of | processes and the adoption of new methods. 
the supply of steel has to be considered, and it does 
not follow that output would necessarily be increased. 


yard. 











The engine and boiler works previously mentioned 
affords evidence, of a different kind, of the vigorous way 
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UNIONMELT WELDING MACHINE. 


Fie. 5. 
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in which reorganisation is carried out when necessary 
to expedite the war effort. The works is an old-estab- 
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FRONT. 


|oil-burners seen in the front of one of them. The | 
| Galanes is water-walled, horizontal tubes running from | 


Oxy-ACETYLENE BEVELLING MACHINE. 








INNER SrpDE oF BripcEe Front. 


be due to the withdrawal of skilled men for the Services. 
The above notes do not, of course, present a complete 


lished one on a congested site and has been engaged | the lower drum across the bottom to the header visible | picture of British merchant shipbuilding as it is prac- 
for many years chiefly on a particular type of triple- | on the left, and vertical tubes at the side springing from | tised to-day, but will serve to indicate that the ship- 


expansion marine engine and Scotch boilers. A com- 
plete change-over to marine steam turbines and water- 
tube boilers has had to be made to fit in with the war 
shipbuilding programme. At the time our visit was 
made, the last set of reciprocating engines was in course 
of erection and the last Scotch boiler was being finished. 
The boiler shop was equipped to turn out three-furnace 
Scotch boilers, 17 ft. in diameter by 12 ft. 6 in. long, 
for 225 lb. per square inch working pressure, at the rate 
of one per month, but since the change-over to water- 
tube boilers had to be made without checking this 
production, it was necessary to clear out and equip 
another shop for these boilers. This was effected by 
careful organisation and in Fig. 9, page 370, is shown 
the erection of one of the new type of boilers. This is 
a Foster-Wheeler boiler for a working pressure of 450 Ib. 
per square inch. It comprises top and bottom drums 
in the centre, connected by two walls of slightly curved 
vertical tubes, the superheater lying in the space 
between them. The situation of the superheater is 


indicated in the illustration by one of its tubes which is 
At each side of the central element is 
which can be 
identified in the illustration by the four openings for 


being inserted. 
a rectangular combustion chamber, 


the header and curving in to the steam drum at the | 
top. | 
As regards engines, the change over was not so 
difficult, since the machines and equipment were already | 
in existence, the firm having previously manufactured | 
both steam turbines and reciprocating engines, but | 
while the two classes of machinery were going through | 
the shops together a considerable amount of congestion | 
occurred. The turbine sets manufactured for the ships | 
naturally vary in size and power, but a representative | 
example is the triple-expansion double-reduction set | 
shown in course of erection in Fig. 10, page 370. Here also 
welding has replaced castings to a considerable extent, a 
large portion of the massive bed being constructed of 
welded steel. The reduction gears are cut in.the works 
on a large hobbing machine, and the plant generally is 
adequate and efficient. The turbine rotors are balanced 
both statically and dynamically and are tested for 
overspeed in a strongly constructed chamber; they 
are rotated in this chamber by a 1,000 h.p. motor. 
This works employs a total of 2,000 persons, of whom 
400 are boys and 120 are girls. The latter are engaged 


on such light work as small core making in the foundry. 








The chief difficulty with regard to labour appeared to 





builders and marine engineers of this country, in spite 
of considerable handicaps as compared with those 
of other countries, are performing their tasks efficiently. 

Our illustrations are reproduced from British official 
photographs (Crown copyright reserved). 





CONTROLLED PREHEATING IN WELDING.—The pre- 
heating of high-tensile steels is hot only effective in 
eliminating any tendency to cracking during welding, 
but also substantially reduces residual stresses after 
the welding operation. The degree and uniformity of 
the preheat, however, should be carefully controlled. 
Messrs. J. M. Steel and Company, Limited, Kern House, 
36-8, Kingsway, London, W.C.2, who are distributors of 
heat-sensitive Thermindex paints and Tempilstik 
crayons, which were described on page 466 of our pre- 
vious volume (December 11, 1942), have issued a chart 
showing the recommended preheating temperatures for 
various plain-carbon, manganese, nickel and other 
alloy steels and non-ferrous metals and alloys. Copies 
of the chart can be obtained from Messrs. J, M. Steel and 
Company. 








EFFICIENCY IN FUEL 
UTILISATION. 


In an address delivered recently before the Scientific 
Parliamentary Committee, Major G. Lloyd. George, 
Minister of 1 and Power, stated that it was only 
twice in our national history that, faced with a fuel 
shortage, the country as a whole had realised the extent 
of its dependence on coal. In the last war, as in this, 
the recruitment of miners for the Forces and the 
simultaneous increase in industrial production to meet 
war needs had created a serious situation. Up till 
1913, coal production had steadily increased and coal 
was so cheap and plentiful that relatively little attention 
had been paid to the efficiency with which it was used. 
The shortage of 1917, however, had been one of the 
major causes of the formation of the Department of 
Scientific and Industrial Research and it had led 
directly to the foundation of the Fuel Research Board 
and the Survey of our National Coal Resources. In 
the 20 years between the two wars, a t revolution 
had taken place in the efficiency .of industrial fuel 
utilisation, so that, in 1938, a far higher industrial 
production had been maintained with a coal consump- 
tion less than that of 20 years previously. The increase 
in efficiency of the r fuel-consuming industries 
during this period had been little short of astonishing. 
For example, the weight of coal required to generate 
& unit of electricity had been reduced by more than 
half and the volume of gas produced by carbonising a 
ton of coal had been increased from 11,500 cub. ft. in 
1913 to 15,000 cub. ft. in 1934. Very considerable 
increases in the efficiency of iron and steel production 
had taken place and, throughout industry, new and 
more efficient furnaces and boilers had been introduced. 

Bearing in mind these achievements, it might at 
first seem impossible that further savings could be 
made, at least, by industry. Nevertheless, very ‘sub- 
stantial economies had been made both in the domestic 
and the industrial fields. The Fuel Efficiency Com- 
mittee, which had been appointed towards the end of 
1941, under the chairmanship of Dr. E. 8. Grumell, had 
been instrumental in securing these considerable 
economies, with the willing co-operation of industry. 
The approach had been four-fold. In the first place 
the Committee had met the trade associations of 
upwards of 50 industries and had secured their help in 
examining each industry’s special problems in the use 
of fuel. Many industries had responded wholeheartedly 
to this appeal and the extent of their response could be 
judged from the stimulating discussions which had taken 
place at a conference attended by over 50 industries 
held in London last November. Secondly, the Com- 
mittee had prepared and widely distributed technical 
bulletins on the generation and use of heat, steam and 
power in the faetory. Thirdly, the Ministry had started 
short practical courses and demonstrations on fuel 
technology. The response from both executives and 
factory operatives had surprised the Fuel Efficiency 
Committee, for, up till the end of 1942, nearly 10,000 
had enrolled for these courses, at 60 centres throughout 
the country. The practical consequences of this instruc- 
tion was to be seen when the Ministry’s engineers 
visited factories. Not infrequently, they were told of 
improvements made as a result of attendance at the 
courses and Regional Offices had received voluntary 
requests for the reduction of coal allocations owing to 
the savings that had been made. These courses of 
instruction had been so successful that they would be 
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_ INSTITUTION ELECTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Associate Member.—William Imrie Aitchison, Pais- 
ley; Cecil en, Stafford; Roland Victor 
Beaver, M.B.E., B.Sc., London, W.5; William Bowen, 
Leeds ; in Philip Edward Brockbank, M.Se., 


ptain 
R. B Signal London, 8.W.3; Frederick A tus W. 
ry gt Ralph Harry Coates, Ewell, Surrey ; ; 

Cont Sohn West Bric Notts.; William 
+ ied Fletcher, ie (Eng.), toke-on-Trent ; Arthur 
Carl T. Frantz, B.Se. (Eng.), apap § 
Erie Holland, B.Sc., R.A.O.C., ‘Dans 
Howe, Sale; T. /Major Arthur John Hughes nee RE 
Chislehurst ; Alan Mann, B.Sc, (Eng.), Rugby ; Thomas 
Barfield M. Neil, London, W.2; William Paterson, 
Whitehaven; Eric Hunns Pooley, Bedferd ; 
Glyn Price, 'B.Sc., Blackwood, Mon. ; Bruce Liddle- 
Purves Russell, Edinburgh ; Arthur Stansfield, 
Cheshire; John Francis H. Tyler, B.Sc. (Eng.), Enfield 
Wing Commr. Harold Walker, York ; Warden Kennedy 
Watt, B.Se., Glasgow ; Charles Ernest White, Sean 
mouth ; Ross Dennistoun Willock, London, N.W.3. 


INSTITUTION OF MECHANICAL ENGINEERS. 

Associate to Associate Member.—Percy Albert Giles, 
East London, 8. Africa; Eric Franklin Gill, Bristol ; 
Ronald George Butler Gwyer, M.A. (Cantab.), Man- 
chester ; Oswald Lowden Record, London, 

Graduate to Associate Member.—Leslie William 
Andrews, B.Sc. (Eng.) (Lond.), Farn Hants. ; 
George Edward’ Bailey, B.Sc. (B’ham.), London; 
Henry Patrick Bailey, B.Sc. (Aberdeen), Aberdeen ; 
Clifford Bottomley, Woodford Green; Douglas Harry 
Coles, B.Sc. (Wales), Sale; Kenneth Frederick Crook, 


London ; Major William Edward M.B.E., 
M.A. (Cantab.), R.E.M.E., Edinburgh ; William Henry 
Darlington, M.Sc. (Eng.) (Lond.), Manchester ; Norman 


Henry Goodwin, M.Se.Tech. (Manch.), Luton ; Mervyn 
Mowbray Greve, Columbo, Ceylon; John Ajbert 
Hagley, Hornchurch ; Lieut. (E.) Hubert Daniel Hall, 
R.N., Ashton-under-Lyne; John Hewitt, Newcastle- 
upon-Tyne; Lieut. (E) Charles William Hod, 
R.N., Wallsend; Hamish Cameron Jamieson, M.A. 
(Cantab.), Wi elwyn Garden City; Lieut. John Jamie- 
son, R.E.M.E., Uddingston; Robert Edgar Jelfs, 
Leamington Spa; Wells Ashe Kealy, St. Albans; 
Major Kenneth Frederick Kinchin, M.B.E., B.Sc. (Eng) 
(Lond.), R.E.M.E., Croydon; Roland Richard Leake, 
Worcester ; Robert Alfred Sydney Lomax, Leicester ; 
Aubrey John Lucas, Cardiff ; John Campbell Matthew, 
B.Sc. (Durham), Edinburgh ; Lieut (E.) Alan Lorraine 
Mosley, B.Se. (Manch.), R.N., Manchester; Leslie 
a Mountjoy Payne, Bath; Frank Read; Worsley, 
Lanes, ; Lander Taylor, Jun., Darlaston ; John Henry 
Tomes, Cardiff; Hector Aitken Wainwright, B.Eng, 
(Sheffield), Sheffield ; C aptain Robert Cameron Walker, 
R.E.M.E., Iver; George Albert Westlake, B.Se. 
(Durham), Nottingham. 





BOOKS RECEIVED, 


The Technique of Radio Design. By Dr. E. E. ZErier, 

London: Chapman and Hall, Limited., [Price 21s. net.] 
Theory of Machines. Fifth edition. By Louts Tort and 
A. T. J. Kersey. London: Sir Isaac Pitman and 
Sons, Limited. [Price 15s. net.] 





improved and developed and the Ministry was supple- 

menting them by films which would be widely shown, 

particularly where it was difficult to arrange for lectures 
to take place. Finally, to bring a knowledge of fuel 
economy even more directly to the factory, the Ministry 
had recruited a staff of engineers to visit each works in 
turn. This whole-time staff had been supplemented 
by the part-time voluntary assistance of many tech- 
nicians engaged in industry and the Ministry was 
fortunate in now being able to draw upon the help of 


Prosperity with Freedom. By A. GRANT McGrecor. 
London: The Saint Catherine Press, Limited, 39, 
Parker-street, Kingsway, W.C.2. [Price 2s. 6d. net.] 


Ministry of Works. Codes of Practice Committee for Civil 
Engineering, Public Works, Building and Construc- 
tional Work. First Report. London: H.M. Stationery 


Office. [Price 4d. net.] 

Smithsonian Institution, Washington. Report on the 
Progress and Condition of the United States National 
Museum, for the Year Ended June 30, 1942. Washing- 


ton: Superintendent of Documents. [Price 20 cents.) 





over 600 such volunteers. The latter, alone, had 
visited, in the last quarter of 1942, nearly 2,000 fac- 
tories having an aggregate coal consumption of 8 million 
tons a year. If their recommendations were carried | 
out—and they intended to see that they were—the 
resulting savings should approach 10 per cent. of the 
total consumption. 

In view of Major Lloyd George’s allusion to the 


stimulating discussions which took place at the con- Timbers. War Emergency Supplement.’ Edited by 
ference attended by over 50 industries, held in London H. A. Cox. London: H.M. Stationery Office. [Price 
last November, many of our readers will be interested} 9d. net.) 

to learn that the Fuel Efficiency Committee have | Bristol Engineering Directory. 1943 edition. 104, Filton- 
organised another conference to be held in London avenue, Bristol, 7: Bristol Engineering Manufac- 


this month. It will be opened by Major Lloyd George 
and the main objects are to promote the exchange of 
information between industries on the efficient utilisa- 
tion of heat and power. Industrialists, engineers volun- 
tarily serving on the Ministry’s Regional Fuel Efficiency 
Committee’s Panels, and delegates from trade associa- 
tions, research organisations and the principal societies 
and institutions have been invited and an attendance 
of 300 is expected. 
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The Work of the Railway Clearing House, 1842 to 1942. 
London: “ The Railway Gazette,” 33, Tothill-street, 
Westminster, 8.W.1. [Price 2s. 6d.] 

Ministry of Works. Third Report of the Committee on 
the Brick Industry. London: H.M. Stationery Office. 
[Price 9d. net.] 

Department of Scientific and Industrial Research. Forest 

Products Research Laboratory. 4 Handbook of Empire 


turers’ Association. 

Annual Proceedings of the. Railway Fuel and 
Traveling Engineer's Aessetatton. 1942. 327, South 
La Salle-street, Chic AGO, Ill.: The Railway Fuel and 
Traveling Engineers’ Assoc iation. [Price 3 dols.] 

The Metallurgy of Deep Drawing and Pressing. By 
Dr. J. DupLtey Jevons. Second edition revised 
(reprinted). London: Chapman and Hall, Limited. 


[Price 9d.) 


PERSONAL. 


Mr. H. H. Merrett, a director of Powell Duff 
Associated Collieries, Limited, has been made a mem) 
of the executive committee of the British Hard 
Association. 

Mr. H. U. WaLLiIngc, M.C., M.A. K.C., M.P., has b: 
co-opted to the board of the Southern Railway Compa» \ 
in place of Sm W. (Patrick Spens, O.B.E., K.C. M. 
whe has resigned his directorship on appointm<:: 
as Chief Justice of India. 

Sm Harotp Hartiey, F.R.S., has been elected gen<: 
treasurer of the British Association in succession «, 
Proressor P. G. H. Boswe.., O.B°E., F.R.S., who | 
occupied the position since 1935. Professor: Bosy. 
was general secretary from 1931 to 1935. 

At the request of the Minister of Supply, MR. Hgrer 
Hoipsworts, M.P., is to act as adviser on the gene: | 
waste-reclamation industry. Mr. A. P. Huenrs is 
act as his deputy. 

Mr. F. A. Bates, M.C., A.F.C., has relinquished |, 
position as deputy chairman of the Cunard Steam S).\, 
Company, Limited, on it of i d respon 
bilities in other directions, but retains his seat on t! 
board. Sm Tuomas BROCKLEBANK, Bart., has be: 
elected to sueceed Mr. Bates as deputy chairman. 

Str GEorrrReEY SHAKESPEARE and Mr. J. G. Baxt: :: 
have been appointed directors .of Associated Portia: 
Cement Manufacturers, Limited, and of neem, Portia: 
Cement Manufacturers, Limited. 

Mr. C. 8. GARLAND, A.R.C.Sc., B.Se., F.0C.,. pas 
president of the Institution of Chemical has 
been elected honorary treasurer of the Parliamentary an‘ 
Scientific Committee. 

Proressor T. J. Jenv, M.A., F.G.3., F.R.S.E... ha- 
retired from the Regius Chair of Geology and Mineralog) . 
Edinburgh University, and has been succeeded by Pro- 
FEssor A. Hotmes, D.Sc., A.R.C.Sc., F.G.S., Professor 
of Geology, University of Durham. 

Mr. A. G. GRANT, M.Sc., A.M.Inst.GasE., genera! 
manager of the Whessoe Foundry and Engineering 
Company, Limited, has joined the board of that company. 

Messrs. La MonT STEAM GENERATOR, LIMITED, have 
returned to London from Bath, and their permanent 
address is 8, Waterloo-place, Pall Mall, London, 8.W.1. 

Mr. OswaLp SHort, Mr. A. Gover, and Mr. J, H. 
Woop have resigned from the board of Messrs, Short. and 
Harland, Limited, Belfast, and Sik FREDERICg, Heaton 
and Mr. P. G. STone CLARK have been appointed 
directors, the former becoming chairman. The remain- 
ing members of the board are Sir FREDERICK REBBECK, 
Mr. W. P. Kemp and Mr. H. P. HARLAND. 

Mr. E. C. GorpoN ENGLAND and CapTatn H. M. ScHo- 
FIELD have resigned from the board of Messrs. Gentral 
Aircraft, Limited, Feltham, Middlesex, and Mr. R. ¢ 
Roores, and two officials of Messrs. Rootes Securitie- 
Limited, namely, Mr. A. L. Goate and Mr. L..G. Rew, 
have been elected as directors, Mr. Reid has been 
appointed managing director of the Company~- 

Mr. A. F. Burke, O.B.E., who has been deputy 
managing directof of Messrs. D. Napier and Son, Limited, 
for the past year, has returned to the British Overseas 
Airways Corporation a3 engineering director. Mr. Burke 
has been away from the Corporation for three years, 
having been seconded to the Ministry of Aircraft Pro- 
duction for special duties. 








CONTROL OF MACHINE TOOLs.—The Ministry of Supply 
has issued the Control of Machine Tools (No. 13) Order 
(S.R. and O., 1943, No. 490), which came into force on 
April 12. This makes it illegal, in the absence of a 
Special or General Direction to the contrary, for any 
person to acquire a new metal-working machine tool 
unless he is the holder of a licence issued by the Machine 
Tool Control. Further, it makes it illegal, in the absence 
of a Special or General Direction to the contrary, for any 
person to dispose of a new metal-working machine tool 
except to the holder of a licence. Three General Direc- 
tions (which are set out in S.R. and O., 1943, No. 491) 
have been issued under the new Order. Direction No. ! 
exempts from licensing, when acquired by users, baling 
presses which are not presses for baling metal swarf ; 
can-making machinery ; optical dividing-head machines ; 
equipment for the re-metalling of bearings ; single- 
operation alternating-current welding machines of up 
to, and including, 250 amperes continuous hand-welding 
capacity ; and hand-held gas-welding torches. These 
machines, however, may not be obtained for stock with- 
out a licence or special authority. Direction No. 2 
exempts from licensing machine tools priced at 301., or 
less, when acquired by users, with the sole exception of 
all types of lathes which require a licence irrespective of 
price. Direction No. 3 exempts hand-held power-driven 
tools from the licensing procedure and these may be 
acquired and disposed of for use or any uther purpose. 
All purchase certificates and permits issued up till, 
and including, April 11, 1943, will be deemed to be 
licences under the new (No. 13) Order and: no further 





[Price 60s. net.) 


application will be necessary by the acquirer. 
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NOTES FROM THE SOUTH-WEST. 
CarRpirr, Wednesday. 


The Welsh Coal Trade.—The view that voluntary 
economy in fuel and power is not enough and that there 
is » need for compulsory rationing of all kinds of fuel 
and power was expressed by Mr. Arthur Horner in his 
presidential address to the annual conference of the 
South Wales Miners’ Federation during the past week. 
He thanked the members for their efforts to increase 
production. Pointing out that consumption was in 
excess of production he said the country had been 
fortunate because of the mild weather conditions last 
winter which, together with other beneficial conditions, 
had saved them from what might have been a serious 
position, but it was not safe to rely on the continuation 
of these conditions. The mineworkers were entitled to 
demand that the Government should place the whole 
facts frankly before the country so that effective measures 
might be applied to bring about maximum economy. 
The shortage of supplies was again acute on the Welsh 
steam-coal market last week. Salesmen had very little 
of the more favoured kinds to offer for delivery for some 
time to come owing to the heavy contracts which still 
had to be concluded with priority customers. There was 
some delay in deliveries to ordinary industrial users 
while, for export, operators had only the low qualities to 
offer. The best large grades were being steadily absorbed 
by orders already on hand and were firm in tone. The 
sized kinds were well provided with forward outlets and 
supplies of bituminous smalls were extremely difficult 
to secure. Best dry steam smalls were busy but inferiors 
received little support and were plentiful and dull. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
the tin-plate industry remains quiet. Business is prac- 
tically confined to the home market and the orders 
placed during the week have fallen off somewhat. Steel 
sheets, on the other hand, are in good demand and, as 
manufacturers are fully booked, they are unable to 
accept further orders for some time ahead. Certain 
qualities of iron and steel scrap are in good demand but 
others remain slow. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—There are heavy order books at steel 
and engineering works. The demand for fine steels is 
persistent, and being maintained in spite of the 
shortage of ferro-alloys. Greater use is being made of 
alternative alloys and processes, and of scrap steel 
containing tungsten and other alloys. All the approved 
makers of aircraft steels are heavily booked. There is 
no diminution in ‘the demand for high-speed tool steels 
in spite of the very heavy production, which is far in 
excess of any earlier records. Molybdenum steels are 
being more generally made and supplied .to munitions 
factories in various parts of the country. Greatest 
pressure is experienced in the factories making engineers’ 
small tools, the demand for which is phenomenal; there 
are some cases of arrears of deliveries. The demand covers 
a wide field, from files of all descriptions and sizes, to 
high-speed twist drills, milling cutters and reamers. 
Strip and bar mills have numerous orders to execute, 
and the wire-rod rolling mills are working continuously. 
Soft basic wire-rods are quoted at 171. 7s. 6d., and hard 
basic wire-rods at 211. 2s. 6d. The wire-rope works are 
busy, and are meeting the requirements of mining and 
shipping companies and port authorities satisfactorily. 
Heavy steel foundries have a great deal of work in hand, 
but have some spare capacity which enables them to 
meet limited orders from commercial undertakings. The 
heavy iron foundries are very busy, but the light iron 
foundries are short of orders, as well as of men and 
materials. The forges and drop-stamping shops are 
actively employed. Railway-material departments are 
busier, and there is considerable activity in wagon 
building and repair shops. 

South Yorkshire Coal Trade.—Supplies of coal have 
been short owing to pit holidays, but there has been a 
fair return te work and it is hoped to be able to overtake 
arrears in deliveries. A large number of empty wagons 
was worked back to the screens during the holiday 
period. Best South Yorkshire hards and screened steams 
are heavily booked for priority users, and non-essential 
industries have to be content with alternative descrip- 
tions. Outcrop coal is coming forward freely, and helps 
to meet the heavy requirements of the public-utility 
undertakings. Sufficient house coal is available at 
depots to meet the sanctioned deliveries during the 
quarter, The full make of coke is finding ready outlets. 
Blast-farnace coke is moving freely, and is being fully 
absorbed, while coke nuts and gas coke are rather in 
excess of demand. : 
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SOCIETY OF CHEMICAL INDUSTRY.—The annual general 
meeting of the Chemical Engineering Group of the Society 
of Chemical Industry will be held on Wednesday, May 19. 





NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Scottish Steel Trade.—Raw materials are available in 
satisfactory quantities, so that steelmakers are able to 
meet the heavy demands. Light and medium mild-steel 
plates are required in large quantities by the shipbuilding 
industry and, so far, these demands have been met satis- 
dactorily. The re-rollers have numerous orders for light 
structural material, rounds, flats, strip and special 
sections, but there is a shortage of semies. Pre-fabrica- 
tion is being employed to a considerable extent by 
structural-steel works. Supplies of steel are not as 
plentiful as could be desired, as shipbuilders are given 
preference, but every effort is being made to meet the 
requirements of the structural-stee]l industry. Sheets 
and thin plates are being ordered in large quantities. 
Locomotives and wagon builders are very busy, and 
tank and boiler plates are in heavy demand. The 
production of shell steel has been reduced slightly to 
permit the production of special and alloy steels and 
armour plates to be increased. Adequate supplies of 
scrap and pig iron are being received. The current 
quotations are as follows :—Boiler plates, 171, 12s. 6d. 
per ton; ship plates, 16/. 3s. per ton; sections, 151. 88. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 26/. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—There is no new feature in 
the malleable-iron trade. Market quotations are as 
follows :—Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 
131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per ton; 
and re-rolled steel bars, 171. 15s. per ton, all for home 
delivery. 

Scottish Pig-Iron Trade.—The raw-material position is 
satisfactory and the production of hematite, basic iron 
and foundry irons is proceeding steadily. Prices are 
unchanged and are as follows :—Hematite, 61. 18s. 6d. 
per ton; basic iron, 61. 0s. 6d. per ten, both delivered 
at the steelworks; foundry iron, No. 1, 61. 5s. 6d. per 
ton; and No. 3, 61. 3s. per ton, both on trucks at makers’ 
yards. e 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The bulk of the make of iron and 
steel is promptly absorbed by the needs of the war 
industries and priority users have placed orders to an 
extent that leaves little tonnage available for sale during 
the current delivery allocation period. The parcels. of 
various commodities arriving from overseas have been 
reduced considerably and it appears that larger imports 
are needed to check the drain on tonnage stored for 
emergency purposes. There is still an inconvenient 
shortage of high-grade overseas ores which restricts 
the output of certain commodities, but native raw 
materials are plentiful and ironstone from local and other 
home mines is being used successfully to an increasing 
extent. 
Cleveland Iron Trade.—The supply of foundry pig is 
sufficient for the increasing requirements of consumers, 
but North East Coast founders are becoming increasingly 
dependent on regular deliveries from other producing 
areas. 
Basic Iron.—The production of basic iron is sufficient 
for the heavy requirements of the local steelworks, but 
does not justify the release of tonnage for use elsewhere. 

Hematite and Low-Phosphorus Iron.—So far, there is 
no appreciable change for the better in the conditions 
regarding hematite and medium- and low-phosphorus 
iron, but an early improvement is confidently expected. 
In the meantime the limited make enforces the strict 
rationing of authorised consumers, all of whom are urged 
to make as much use as possible of substitutes. 

Manufactured Iron and Steel.—While satisfactory 
parcels of semi-finished iron are obtainable, complaints 
are still heard of the inadequate deliveries of steel semies, 
and withdrawals have to be made from the light stocks 
of imported material. All the re-rolling mills are excep- 
tionally busy. Manufactured-iron producers have ex- 
tensive bookings for heavy descriptions of material and 
good contracts for the lighter commodities. Steelworks 
are having difficulty in fulfilling all their delivery obliga- 
tions. There is no reduction in the demand for special 
and alloy steels and the maximum output of carbon 
qualities is also required. The heavy demand for armour 
plates, as well as ship, tank and boiler plates, is severely 
taxing the sources of supply. All available parcels of 
sheets, light and medium sections, railway material, pit 
props and colliery roofings are rapidly taken up as they 
become available. 

Scrap.—Good deliveries of iron and steel scrap are 





reported. The better grades still command a ready sale. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, May 8, 2.30 p.m., The Hotel Metropole, 
Leeds. Film: “ The Erection of the Rainbow Bridge, 
Niagara Falls.” Birmingham and District Association : 
Thursday, May 13, 5.30 p.m., The James Watt Memorial 
Institute, Great Charles-street, Birmingham. Annual 
General Meeting. Lecture: “The New Waterloo 
Bridge,” by Mr. T. H. P. Veal. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section : Saturday, May 8, 2.30 p.m., 
The Engineers’ Club, Albert-square, Manchester. Annual 
General Meeting. ‘‘ Foundry and Pattern Shop Organ- 
isation,”” by Mr. N. Gott. Institution: Friday, May 14, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Informal Meeting. Discussion on “‘ A National 
Pool for Works Production Councils,” to be opened by 
Mr. R. E. F-S. Bampton. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
May 9, 2.30 p.m., The Waldorf Hotel, Aldwych, W.C.2. 
“ Britain’s Coal Problem,” by Mr. R. C. Smart. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre : Monday, May 10, 6 p.m., The James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
Annual General Meeting. Discussions: (i) “‘ Electronics 
in Industry,” to be opened by Mr. A. L. Whiteley. 
(ii) “Cathode-Ray Oscillograph”; “ High-Frequency 
Heating ”’; and “ Rolling-Mill Control,” to be opened 
by Dr. W. Wilson. (iii) “ The Use of Electronics Appa- 
ratus in High-Frequency Work, with a Bias Towards the 
Educational Side,” to be opened by Mr. E. May. Wireless 
Section: Tuesday, May 11, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussion on “‘ Factors 
Determining the Choice of Carrier Frequency for an 
Improved Television System,” to be opened by Mr. B. J. 
Edwards. Institution: Thursday, May 13, Savoy- 
place, Victoria-embankment, W.C.2. 5 p.m., Benevolent 
Fund Annual General Meeting. 5.30 p.m., Annual 
General Meeting of the Institution (Corporate Members 
and Associates only). 6 p.m., “ Standardisation of Motor 
Dimensions,” by Mr. H. Marryat. 

ILLUMINATING ENGINEERING Socrery.—Tuesday, 
May 11, The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
4.30 p.m., Annual General Meeting. 5 p.m., Address on 
“ Light and Vision,” by Sir John H. Parsons. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 

Centre: Tuesday, May 11, 6.30 p.m., The George Hotel, 
Luton. Lecture on “ Repairs,” by Lieut.-Col. H. E. 
Milburn. Coventry Centre: Tuesday, May 11, 7 p.m., 
The Technical College, Coventry. ‘“‘ Post-War Motor- 
Cycle Development,” by Mr. Edward Turner. London 
Graduates’ Section: Tuesday, May 11, 7 p.m., 4, Hamil- 
ton-place, W.1. Joint Meeting with the Graduates’ 
Section of THE ROYAL AERONAUTICAL Society. Lecture 
on “ Plastics,”” by Mr. M. D. Curwen. 
INSTITUTION OF PRODUCTION ENGINEERS.—Birmingham 
Graduate Section: Tuesday, May 11, 7 p.m., The James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. Lecture: “‘ Economy in the Use of Ball and Roller 
Bearings,” by Mr. R. E. Smith. 

SocreTy OF CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Wednesday, May 12, 5 p.m., l, 
Grosvenor-place, Westminster, S.W.1. Annual General 
Meeting. ‘‘ The pH Contact of Water and Stone,” by 
Messrs. F. H. Garner and H. E. Williams. 

IRON AND STEEL INSTITUTE.—Thursday, May 13, 

2.45 p.m., 4, Grosvenor-gardens, Westminster, S.W.1. 
Annual General Meeting. For programme see page 348, 
ante. ; 
MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
May 14, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. “ Wage Systems,” by Mr. T. E. A. K. 
Jackson. 





INSTITUTION OF CIVIL ENGINEERS.—The annua! general 
meeting of corporate members of the Institution of Civil 
Engineers will be held at 5.30 p.m. on Tuesday, June 29. 





LIGHT ALLOYS IN SHIPBUILDING.—A research scholar- 
ship of the value of 4007. per annum and tenable for two 
years has been offered by the Wrought Light Alloys 
Development Association to encourage and facilitate 
research in the application of light alloys to ship con- 
struction. The scholarship will be administered by a 
committee of the Institution of Naval Architects and it 
is hoped to make the award in September, 1943. Full 
particulars of entry, which closes on July 31, can be 
obtained from the secretary, Institution of Naval Archi- 





tects, 10, Upper Belgrave Street, London, S.W.1. 
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THE LESSON OF THE 


‘* SCHENECTADY.”’’ 


How many times it has been stated, at institution 
meetings and elsewhere, that ‘* welding introduces 
new problems,” we are not prepared to guess, but 
there can be no better proof of the truth of this 
rather obvious declaration than the report, which 
we print in extenso on page 376 of this issue, of the 
misadventure which befell the American tanker 
Schenectady on January 16, as she was lying afloat 
at the fitting-out berth at Swan Island shipyard, 
Portland, Oregon. On that evening, and appa- 
rently with no warning, the vessel ‘‘ broke in two 
with a loud report, fracturing suddenly across the 
deck at a point just abaft the after end of the 
bridge, about amidships.’’ Deprived of the strength 
of the deck, representing the top flange of the girder 
constituted by the hull, the vessel ‘* jack-knifed,” 
in the expressive term used in the report, and tore 
the side shell plating down to the bilge, the ends of 
the ship settling on the bottom of the fitting-out 
basin, while the double-bottom structure in way of 
the fracture, which alone held together, was raised 
above the level of the water. At no time, it seems, 
did the fracture, as it progressed downward, reach 
the water level, as no water was found in either end 
of the tank which was laid open; although, when 
the broken ship reached her final position of settle- 
ment, the torn edges ef the plating, at deck level, 
were 10 ft. apart. About the only feature of the 
whole affair from which any satisfaction can be 
gained is that in no case did the fracture occur in 
the transverse welds. 

As will be seen, the report is fairly detailed, though 
there are many questions that might be asked, the 
answers to which are not at present obvious. At 
first sight, the suggestions that various minor 
shocks, known to have been experienced by the ship, 
or the reported slight seismic disturbance in the 
vicinity, or the silting of the Willamette River, 
might have been contributory causes, have .the 
appearance of rather feeble attempts to cloak the 
real reason for the failure, which must have been 
reasonably evident from the outset; but it would 
be unfair to the Committee of Investigation to 
regard them in that light. It may be well supposed 
that the event aroused widespread interest, which 
would be particularly intense in the immediate 
locality ; and that, as soon as the appointment of 
the Committee was made known, a host of ill- 





informed suggestions would pour in upon them from 
all quarters, as happened, for example, in the case 
of the Titanic inquiry, 30 years ago. The Committee 


1 | could not ignore such well-meant suggestions, how- 


ever absurd they might appear, and their mention 
in the report is sufficiently accounted for by the 
need to assure the general public that the evidence 
was being thoroughly sifted. It must be admitted, 
however, that a little more technical information 
would have been welcome regarding the actual 
scantlings of the vessel, if considerations of security 
allowed the release of such details ; and, especially, 
whether there had been any reduction of scantlings 
or modification in the design of the strength deck, 
which would make this particular vessel weaker 
than earlier ships of substantially the same type. 

A large proportion of recent American cargo 
tonnage, we believe, has been built more or less in 
accordance with the basic designs provided ior the 
construction of the sixty ships which were built 
in the British Government yards at Portland, 
Oregon, and at Richmond, California. In the lecture 
delivered in November last before the North-East 
Coast Institution of Engineers and Shipbuilders by 
Mr. R. C. Thompson and Mr. Harry Hunter, and 
reprinted on pages 36 and 58, ante, wherein the 
building of these vessels was described and illus- 
trated, it was mentioned that the working 
drawings were made in the United States, as the 
relatively inexperienced labour available there 
required much more detail to be given than was 
regarded as necessary in British practice. It is 
conceivable that, in the course of this re-drawing, 
modifications were introduced, either because the 
materials available, such as rolled steel sections, 
were not the exact equivalent of the British sections, 
or because it was felt that the scantlings in the ori- 
ginal design were so generous that some reduction 
was justified in view of the heavy demand for steel 
in the United States. If so, this may have consti- 
tuted a contributory cause of the failure, though 
it is quite clear, from the fact that other ships of 
similar type have proved satisfactory in service, 
that it was not the primary cause. It must be 
borne in mind, too, by critics of American scantlings, 
that, while a large percentage of the present labour 
force in United States shipyards is almost entirely 
unskilled, by pre-war British standards, this does 
not apply to American naval architects, who have 
had considerable experience in the design of large 
tankers, and of the Great Lakes ore-carrying 
vessels, which are quite as severely stressed in bad 
weather as any ocean-going craft. 

There is no reason to doubt, therefore, that the 
Committee are correct in their findings that, in a 
word, the root cause of the failure is bad workman- 
ship. Some of the material was not of the very 
highest quality, and, as the report points out, “‘ the 
abrupt termination of the bridge-end fashion plates 
at the top of the sheer strake did constitute a serious 
point of stress concentration, especially in a welded 
structure ’’; but neither of these, alone or in com- 
bination, would have produced quite such a disas- 
trous result had the stresses induced during welding 
been kept within reasonable limits. In this respect, 
as in the case of the adequacy of the scantlings, the 
behaviour of the numerous sister ships provides 
ample assurance ; especially in view of the evidence 
that ‘‘ poor fitting of large sub-assemblies” had 
been allowed to pass in some of these other vessels, 
‘‘ which necessitated considerable forcing into position 
by the excessive use of jacks, turnbuckles, etc.” 
Those who had the opportunity to see the film of 
American war-time shipyard practice, which has 
been shown in this country at meetings of various 
technical institutions, by a ment with the 
Directorate of Merchant Shipbuilding, will recall 
the liberal use that was made of such devices 
to pull the fabricated sections into before 
the sub-assemblies were welded in their final posi- 
tions, and will have no difficulty in appreciating the 
magnitude of the stresses that may be “‘ locked up ”’ 
in the structure by so doing. 

There is another possible contributory factor, 
though we cannot say whether it assumed serious 
proportions in the particular case of the Sche- 
nectady, and that is the bevelling of frames. In 
this instance it may have had little bearing on the 





outcome, as, presumably, the frames would have 








required little or no bevelling at the point of the 
fracture, which is stated to be nearly amidships ; 
but an official photograph, recently released by 
the United States naval authorities, of the new 
class of ‘‘ destroyer escort ’’—which appears to be 
roughly analogous to the enlarged corvette now 
known in the Royal Navy as a “ frigate ’’—shows 
that it is a matter of some consequence in ships 
having a comparatively short length of straight 
middle-body. Frame-bevelling is a highly skilled 
craft, in which the trained shipyard anglesmith 
excels, and it is remarkable with what speed and 
certainty he can shape a frame, often in a single 
heat, to a uniformly varying angle of bevel, the 
line of which will conform exactly to the bevels of 
adjacent frames so that the shell plate beds equally 
on all the faying surfaces. The less skilled war- 
time trainee is hardly likely to achieve equal uni- 
formity, and an inspector whose mind is more set 
upon output than exactitude may be tempted to 
pass bevels which are not quite true at some of the 
intermediate points in the frame. In consequence, 
the plate, must be forced locally into contact with 
the successive frames, and must spring out of the 
true line in order to preserve contact with the next 
frame. This, undoubtedly, is what has taken place 
in the case of the escort vessel referred to, with the 
result that it is possible to trace the positions of 
many of the frames by the shadows of the corruga- 
tions in the shell plating. So pronounced is this 
appearance, indeed, that one illustrated weekly 
journal, in the caption, naively invites its readers 
to “note the absence of portholes along her side, 
and the curious corrugated effect of the vessel’s 
plating.”’ The same illustration also serves as an 
object lesson in the effects of undue local heating 
during the welding process, the thinner plating of 
the bridge superstructure showing numerous 
wrinkles which are clearly attributable to this 
cause. 

The latest report by Mr. Donald Nelson, chair- 
man of the United States War Production Board, 
on the production in that country of war materials 
of all kinds, contains some striking figures relating 
to the output of mercantile tonnage. During 
March, he stated, deliveries of merchant ships by 
the United States Maritime Commission reached 
five a day, the total output during that month 
amounting to 1,488,000 tons deadweight. Of the 
134 “* major-type’’ vessels delivered, 103 were 
Liberty ships, 18 were standard cargo vessels, and 
12 were large tankers—presumably, of the class 
to which the Schenectady belongs. These are 
remarkable figures, but it would not be surprising 
to find, in the near future, that there is some slight 
reduction in the speed of construction of individual 
ships, which may be reflected in the monthly out- 
put; and that this is not due entirely to with- 
drawals of labour for other work and for the fighting 
Services, but also to a more rigid and detailed super- 
vision of the work in progress. There are some 
tasks which cannot be speeded up beyond a certain 
point without risk of demonstrating once again 
the inherent soundness of the proverb, “* More haste, 
less speed’, and shipbuilding contains a consider- 
able proportion of them. American (and British) 
shipyards provided evidence of that in the days 
of the wooden clippers, some of which were notice- 
ably faster on one tack than the other because the 
two sides of the ship were not symmetrical ; of one 
ship, indeed, it is on record that the stevedores 
could pack one more tea chest along one side of her 
forehold than on the other. During the last war, 
constructional shortcomings were found in some 
of the American standard and composite ships, 
attributable, as in the case of the Schenectady, in 
part to lack of skill and in part to lack of the know- 
ledge of where time and material might be econo- 
mised without harm resulting. The Schenectady 
has provided a somewhat costly lesson on the 
neeessity, in the words of the report, “to adhere 
rigidly to the procedure necessary to keep shrinkage 
stresses within the margin of strength allowed ”’ ; 
but we have no doubt that it has been taken well 
to heart, and that the future development of welding 
will not be prejudiced by the fact that some of 
its practitioners have shown more enthusiasm than 
skill. It is significant that, even in this extreme 
test, none of the welds failed. 
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PLANT MAINTENANCE. 


Descriptions of machines and mechanical plant 
frequently contain clauses emphasising the fore- 
sight which has been given to the question of 
accessibility for examination and maintenance. 
Although this is particularly the case in connection 
with internal-combustion engines, criticism of the 
inconvenient layout of the mechanism of many 
motor cars is common, and it has frequently been 
suggested that if their designers would operate one 
of their own products, and do their own maintenance, 
considerable improvement might result. The ques- 
tion of accessibility is less frequently stressed in 
connection with electrical gear, except that much is 
often said about the important question of inter- 
locks designed to prevent access to high-tension 
parts while they are alive. Apart from this aspect 
of the matter, however, convenience of access is just 
as important for facilitating maintenance and repair 
in electrical plant as in mechanical. 

At various times, papers dealing with operating 
experience and troubles are read before the technical 
institutions, but they are not frequent. Most 
authors prefer to deal with matters which have 
gone right, rather than with those that have 
gone wrong. In these circumstances, the lecture 
delivered by Mr. J. Southern before the Association 
of Supervising Electrical Engineers, on April 20, is 
particularly welcome. It was entitled ** Repair and 
Emergency Work of a Maintenance Engineer,” and 
was concerned with a large engineering works, con- 
sisting of both old and modern buildings, covering a 
wide area and containing pattern shop, forge and 
foundry, in addition to machine shops. The lecture 
was by no means a mere record of troubles and much 
valuable information was given about the organi- 
sation of the repair and maintenance staff and the 
special arrangements employed to make spare parts 
and material instantly available. 

The point of present interest in connection with 
the lecture concerns the references which were made 
to inconveniences experienced in repair and main- 
tenance work. In many cases, these were, at least 
partly, attributable to features of the design or 
arrangement of plant. As a simple example of the 
difference in point of view which may exist between 
the designers of apparatus and those who have to 
keep it in operation, reference may be made to shop 
lighting. Much has been heard during recent years 
about the advantages of fluorescent-tube lamps, and 
many installations have been carried out. There 
is no doubt but that much further progress will be 
made with this type of illumination when the return 
of normal conditions makes it possible. Mr. Southern 
fully appreciates the valuable qualities of this type 
of lamp and says, “it is generally agreed that 
the fluorescent is an ideal light to work under.” 
This tribute is perhaps not weakened, but: it is 
certainly qualified, by his remarks about the practical 
difficulties associated with the application of the 
lamps as they are now made. 

He points out, for example, that in many positions 
it is not possible to replace a lamp single-handed, 
‘the design of the fitting being such that a man is 
required at each end.” This is by no means merely 
an academic point, under present conditions of 
staff shortage. This, however, is not the whole of 
the maintenance engineer’s indictment of the 
lamps with which he is concerned, he clearly 
thinks them inconvenient and fragile for évery- 
day workshop use. He says, “Just imagine the 
lamp attendant struggling round black-out light- 
locks and in among crowded machinery with a five- 
foot tube (in imminent danger of someone blindly 
crashing into him) to say nothing of the step ladder 
which must follow ; and where can he rest the tube 
for safety ?”’ This remark is clearly made in terms 
of present war-time conditions ; the future progress 
of the fluorescent lamp will not be hampered by 
black-out. Nevertheless, Mr. Southern considers 
that to become “‘a really popular fitment,” the 
lamp will have to be made in the form of a bulb or 
something which one man can handle without 
difficulty. Asin present circumstances makers have 
agreed to restrict the manufacture of this lamp to 
a single model, there is no immediate prospect of 
either new sizes or shapes appearing, but ultimately 
advances may be expected in these directions. 
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The factory with which the lec.ure was concerned 
is illuminated mainly by tungsten-filament lamps 
fixed at from 10 ft. 6 in. to 12 ft. from the floor, 
except in cases in which the presence of over- 
head cranes makes such an arrangement impossil)le. 
Many of those who have studied shop-lighting from 
the photometric point of view may consider this a 
somewhat antiquated arrangement and would 
recommend high-power lamps fixed, say, 20 ft. 
above the floor. Such an arrangement might be 
cheaper in first cost and even more efficient, but tlic 
point of view of the maintenance engineer cannot be 
better expressed than in the quotation, “it may 
take two men best part of an hour to find a suitahle 
ladder and replace a high powered lamp ; those fixed 
at 10 ft. 6 in. can be replaced in a few minutes by 
one man and a step ladder.’’ A further matter of 
considerable practical importance, which affects 
portable tools as well as lighting, concerns the make- 
up of flexible cable. Three-core flexible is used for 
all lighting fittings and Mr. Southern considers that 
the earth core of all such cables should be distin- 
guished from the live cores by something more 
positive than a difference in colour. He favours a 
cotton sleeving instead, of rubber covering. This 
would enable the earth core to be easily recognised 
even in the dark. The Cable Makers Association 
allows the use of such a cotton-covered earth, but 
normal practice relies on colour distinction, red for 
earth and brown for one of the live cores. In a 
bad light, and particularly after much handling, 
the red and brown cores become indistinguishable 
and many accidents due to errors in connecting up 
have occurred. 

The remarks in the lecture on the arrangement of 
the electric drive of many machine tools have much 
in common with those frequently applied to motor 
cars. “The chief trouble with motors is that 
machine tool manufacturers do not live with their 
own wares long enough to find out what happens to 
the driving unit.” It is suggested that the motor 
is usually an afterthought and is either clamped to 
the back of the machine or fixed separately on the 
floor. ‘* In any case, the motor is sure to be in the 
filthiest area round the machine, and being usually 
of the protected type only, it is not long before oil, 
swarf and long snake like cuttings begin to find their 
way into the windings.” It is admitted that guards 
are fitted but they are found to be only partially 
effective and it is stated that the only real remedy 
is to fit the motor on top of the machine. Mr. 
Southern’s experience may have been exceptionally 
unfavourable, but many people will think his picture 
is overcoloured. It is hardly fair to suggest at the 
present time that machine-tool designers do not 
give this matter any attention although it is true 
that with many machine-tools originally designed for 
driving from line shafting the adoption of individual- 
motor drive has necessitated arrangements which 
were not ideal electrically. The mounting of the 
motor on top of the headstock is quite common, 
but, as Mr. Southern admits, the arrangement is 
not always practicable. As, however, he speaks 
from wide experience his remarks should not be 
ignored by machine-tool builders. Particular atten- 
tion might be given to his statement that “one 
particular motor which gives more trouble than any 
other is the one which drives the coolant pump.” 

The method of protecting electric motors by 
mounting them inside the carcass of the machine 
tool they drive receives no encouragement. The 
arrangement provides a neat external appearance and 
facilitates general wiping-down, but Mr. Southern 
considers that it introduces serious inconvenience. 
““In many cases the machine tool manufacturer 
would appear to have wrapped the machine round 
the motor, thus making it almost inaccessible for 
maintenance purposes.’ Bearing on the same 
matter, he criticises the flange-mounted motor from 
the point of view that it is non-standard and that a 
breakdown cannot be replaced from stock. ‘* The 
maintenance engineer dreams of the day when all 
motors will be standardised and so interchangeable 
over the various ratings and horsepower.” This 
point of view is easily understood, but raises a large 
question. In the case of the flange-mounted motor, 
the arrangement is so effective that it is not likely 
to be abandoned. A large works would be justified 


in carrying its own spares. 
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NOTES. 


PRoFITS ON WaRsSHIP CONSTRUCTION. 


Tue report of Sir Gilbert Upcott, Comptroller and 
Auditor General, on the Navy Appropriation Ac- 
count for the year ended March 31, 1942, contains 
some rather surprising figures of the profits made 
by shipbuilding firms on warship contracts placed 
between 1936 and 1939. In his reports on the 1939 
and 1940 Accounts, Sir Gilbert recorded that, as 
competitive tendering for shipbuilding had become 
impracticable, orders had been placed on a pro- 
visional price basis, subject to later agreement of 
final prices. In 1940, final prices were negotiated 
for several groups of ships, but, early in 1941, it 
was decided to ascertain, as a guide, the actual costs 
of a number of ships which had been completed at 
fixed prices since the beginning of the war. Mean- 
while, the settlement of prices was largely suspended. 
The investigation was carried out by the Principal 
Accountant of the Admiralty and covered the build- 
ing of 32 ships, ordered from 22 firms, the vessels 
including a battleship, an aircraft carrier, cruisers, 
submarines, and smaller craft. The results showed 
that the profit on the cost of hull and machinery 
was less than 10 per cent. in only four of the 32 cases. 
In five cases, it was between 10 per cent. and 20 per 
cent. ; in nine cases, between 20 and 30 per cent. ; 
in seven, between 30 and 40 per cent. ; two showed 
between 40 and 50 per cent. ; one, between 50 and 
60 per cent., and one between 60 and 70 per cent. ; 
two cases showed between 70 and 80 per cent. ; and 
one, over 80 per cent. Except in a few special cases, 
the investigation did not extend to sub-contractors’ 
costs and rates of profit. The shipbuilders con- 
cerned, the report continues, represented that the 
ships selected by the Admiralty for the investigation 
did not give a true picture of the profits being made 
on warships generally, and furnished statements of | 
the costs of another 25 ships, built somewhat later, | 
which showed lower rates of profit. Of these addi- 
tional cases, seven yielded less than 10 per cent. 
profit, but 17 gave results between 10 per cent. and 
20 per cent., and one, a battleship, was over 22 per 
cent. In view of the profits disclosed, it is stated, 
the builders concerned (with the exception of one 
firm which claimed to be unable, on financial 
grounds, to participate) agreed to waive all claims 
for extras on certain ships, the Admiralty also agree- 
ing to waive claims for rebates. These ships num- 
bered 128, and the net amount of claims waived is 
estimated to amount to 2,250,000/. in favour of the 
State. The cost figures obtained were subdivided 
into materials, wages and establishment charges, 
sub-contracted work and parts ‘‘ bought out ’’ not 
being separately shown. An inquiry of the Admir- 
alty, by the Comptroller, whether departmental 
examination had disclosed whether the high costs 
were attributable to inefficiency or other undue 
expenditure within the builders’ control elicited the 
reply that the establishment charges were considered 
to be reasonable, and that the costs should be 
regarded as a whole; in some cases, high costs 
under ** material ”’ were fully compensated by lower 


costs under other heads. 
Tue Instrrution or ELEectricaL ENGINEERS. 


; At a meeting of the Institution of Electrical 
Engineers, held in the lecture hall of the Institution, 
on Thursday, April 29, the 34th Kelvin Lecture was 
delivered by Professor D. R. Hartree, M.A., Ph.D., 
F.R.S., his subject being ‘‘ Mechanical Integration 
in the Solution of Electrical Problems.” The chair 
was occupied by the President, Professor C. L. 
Fortescue, O.B.E., M.A., who, before calling upon 
Professor Hartree to deliver the lecture, handed the 
certificate of Honorary Membership of the Institu- 
tion to Lord Hankey and also presented the Faraday 
Medal to Sir Archibald Page. Referring to the 
Faraday Medal, the President mentioned that the 
Medal, which had been instituted in 1921, was 
awarded for distinction in the profession rather than 
‘or services rendered to the Institution. Sir Archi- 
bald Page was now chairman of the Central Elec- 
‘icity Board and had played a leading part in the 
planning and operation of the national grid system. 
In accepting the Medal, Sir Archibald mentioned 


distinguished roll of recipients and it was the third 
and greatest honour he had received from the 
Institution ; the other two were the Presidency, 
which he had held in 1927, and the Honorary 
Membership, which he had received in 1939. Pro- 
fessor Hartree’s lecture dealt with the differen- 
tial analyser installed at the University of Man- 
chester. The machine, which is used for the 
mechanical solution of differential equations, was 
illustrated and described in ENGINEERING, vol, 140, 
page 88 (1935), and the circumstances which led to 
its installation at Manchester were there explained. 
The lecturer mentioned that the conception of the 
machine was due to Lord Kelvin, but said that the 
practical design had been worked out by Dr. V. 
Bush, of the Massachusetts Institute of Technology. 
He explained the principles involved and dealt with 
the application of the machine to the solution of 
certain differential equations occurring in electrical 
problems. The machine, however, can be employed 
for many other purposes, and in the course of the 
lecture, Professor Hartree illustrated its application 
to the solution of problems on the running times of 
trains, using for this purpose a working model made 
largely from Meccano parts. He also mentioned that 
anew machine with 18 integrators had been developed 
at the Massachusetts Institute of Technology. This 
machine, of which some illustrations were shown, 
is operated electrically, but will not be described in 
detail until after the war. At the conclusion of the 
lecture, a vote of thanks to Professor Hartree was 
proposed by Sir Noel Ashbridge. Earlier in the 
day, an informal Council luncheon was given at the 
Waldorf Hotel. The only toast honoured, in addition 
to the loyal toast, was one to “The Immortal 
Memory of Faraday and Kelvin.” 


“Tue Men or Mavupsiay’s.” 


The first anniversary meeting of “The Men of 
Maudslay’s,” the society of engineers and others 
who, as the name implies, received their training or 
were employed in the works of Maudslay, Sons and 
Field, Limited, was held in London on Saturday, 
May 1. The proceedings commenced with a short 
service in St. Faith’s chapel, Westminster Abbey, 
at which an address was given by Canon Perkins, Pre- 
centor of the Abbey. The members held their annual 
general meeting, by permission of the President and 
Council of the Institution of Civil Engineers, in the 
Council chamber of that Institution. Following the 
formal business of the meeting, Mr. W. H. A. 
Robertson, founder and first President, outlined 
the objects of the society: namely, to meet and 
discuss matters of common interest, especially those 
arising out of their mutual association with Mauds- 
lay, Sons and Field, and to establish a fund to com- 
memorate the life and work of Henry Maudslay. 
Mr. Robertson then inducted his successor, Mr. 
Walter T. Dunn, M.I.Mech.E., F.C.LS., the senior 
‘**Man of Maudslay’s.”” In the course of the meet- 
ing, the members received with applause the offer 
of Mr. O. D. Smith to contribute on behalf of his 
firm, Messrs. Maudslay Motors, Limited, the sum of 
150 guineas to the commemoration fund. The 
meeting was followed by a luncheon, to which the 
members and their ladies were invited by Mr. Cyril C. 
Maudslay, vice-president, and at which the principal 
guest was Admiral of the Fleet Lord Chatfield. 
The loyal toasts having been honoured, the Bishop 
of Lewes (the Rt. Rev. Hugh Maudslay Hordern, 
M.A.) pr8posed ‘*‘ The Immortal Memory of Henry 
Maudslay.” Sir Alfred Herbert, K.B.E., then pro- 
posed that of “The British Navy and Marine 
Engineering,” and made a strong plea for a more 
liberal treatment of the Navy by the Treasury and 
by all political parties after the war. The Navy, he 
said, now waged war in three dimensions and, in 
collaboration with engineers, might yet develop a 
composite type of vessel which could operate in, on 
and over the sea. To the development already 
achieved, Henry Maudslay had contributed greatly, 
for engineering could not exist without applying the 
principle of the slide rest. The frequency of great 
achievements in engineering, however, should not 
be allowed to lead to complacency ; efficient produc- 
tion was more necessary to-day than ever before. 
In conclusion, Sir Alfred observed that a sound plan 
to combat the U-boat menace would do more for 
the future of civilisation than all the schemes for 





that bis was the twenty-first name to be added to the 








post-war Utopias. Lord Chatfield, who replied to 
the toast, commented that, with advancing years, 
men liked to look back on their successes; kindly 
Time cast a veil over their failures, making them 
seem only lessons. In that spirit, the Men of 
Maudslay’s had come together. The story of the 
Royal Navy was very much the story of marine 
engineering, for neither could have advanced as it 
did without the other; and over it all was the 
influence of Henry Maudslay and of Maudslay, Sons 
and Field. It was an unfortunate national trait of 
the British people, when war was over, to throw 
away their arms. No prudent man forgot his 
insurance, but it was a weakness of democratic 
government that the insurance of the safety of the 
nation was apt to be forgotten. We had trusted too 
much in treaties and negotiations; some day we 
might learn to trust to ourselves. Was the day of the 
Navy passing ? Lord Chatfield thought not ; but he 
did think that the Navy of the future would contain 
a large proportion of aircraft carriers. Other types 
of vessel must be plentifully supplied, but he believed 
that the Fleet Air Arm would eventually become the 
dominant factor in the Royal Navy of the years to 
come. The toast of ‘‘ The Men of Maudslay’s,” to 
which Mr. Walter Dunn replied, was proposed by 
Mr. E. Graham Clark, secretary of the Institution of 
Civil Engineers, in the absence of Sir John E. 
Thornycroft. Mr. Clark provided some interesting 
historical links between the Institution of Civil 
Engineers and the firm of Maudslay, Sons and Field, 
pointing out that three of the eight young men who 
founded the Institution in 1818 were of the Maudslay 
and Field families, and that one of them, William 
Nicholson Maudslay, the second son of Henry 
Maudslay, presided at its first meeting. 


Tue BICENTENARY OF CARTWRIGHT. 


Reading a book, listening to a lecture, meeting 
an individual, even a chance conversation, have at 
times entirely changed the current of men’s lives. 
It was so with Eli Whitney, who invented the 
cotton gin, and so it was also with the Rev. Edmund 
Cartwright, the pioneer of the power-driven loom. 
He was born at Marnham, Nottingham, ou April 24, 
1743, and, up to the age of 40, his interests had 
centred round the church, literary pursuits, and 
agriculture. He had graduated at Oxford, published 
poems, taken Holy orders, married well, and, after 
a spell at Brampton, Yorkshire, in 1779 had become 
Rector of Goadby Marwood, in Leicestershire. His 
life, it may be presumed, was that of a country 
gentleman: Then, in 1784, he visited Matlock, where 
he heard about the new methods of spinning cotton, 
and also learned that weaving was slow and that it 
was thought impossible to drive looms by water or 
steam. “I contraverted the impracticability of the 
thing,” he said, and, on his return to Goadby 
Marwood, he set about making a loom in which the 
shuttle was thrown and the warp divided by 
mechanical power. It was a crude affair, but a 
patent was secured, and Cartwright straightway 
erected a weaving mill at Doncaster. Inventior, 
however, then seemed to grip him and soon he was 
tackling problems of woolcombing and rope making. 
His invention of the “ cordelier ” for rope making 
was a very important one, but it would probably 
have paid Cartwright better to have stuck to his 
loom, for, by 1793, some 30,0001. had gone, the mill 
was a financial failure, and the inventor was in debt. 
Under these disasters he showed an admirable 
spirit, recording his feeling in a poem of stoicism. 
His tale of invention was not complete, however, 
for, in 1797, he patented a condensing engine, and 
fitted the pistons with metallic packing. About 
1800, he entered the service of the Duke of Bedford, 
at Woburn, and, from that time onwards, farming 
occupied most of his time. When the power loom, 
improved much by others, had come into common 
use, and Lancashire was profiting thereby, a 
memorial was sent to the Prime Minister, and, 
Cartwright stating his own claims, too, the Govern- 
ment voted him 10,0001. This was in 1809, when 
he was 66. With part of the: money he bought a 
Kentish farm, and the remaining fourteen years of 
his life were peaceable enough. He died at Hastings 
on October 30, 1823, and was buried at Battle. 
Within ten years of his death, there were about 
100,000 power looms in England and Scotland. 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


A GENERAL meeting of the Institution of Mech- 
anical Engineers was held in London on Friday, 
April 30, 1943, at 5.30 p.m. The President, Professor 
F. C. Lea, O.B.E., D.Se., who occupied the chair, 
announced the death, on December 25, 1942, of 
Professor Dr. Aurel Stodola, of Switzerland, who 
was the senior Honorary Member of the Institution, 
having been elected in 1911. In recognition of 
Dr. Stodola’s distinction as an engineer, inventor, 
designer and teacher of established international 
reputation, he was awarded the James Watt Inter- 
national Medal in 1940. The President also 
announced the death, on April 15, of Lieut.-Colonel 
E. Kitson Clark, T.D., M.A., D.L., Honorary 
Member and past-president of the Institution. 
Colonel Kitson Clark was elected a member of the 
Institution in 1903, and was the first chairman of 
the Yorkshire Branch, inaugurated in 1920. He 
was elected to serve as a Member of Council from 
1921 to 1926, becoming a vice-president in 1927 
and president in 1931. He was elected an Honorary 
Member in 1935.* 

The President then introduced Mr. W. Littlejohn 
Philip, O.B.E., author of the paper to be presented 
at the meeting, and observed that Mr. Philip had 
recently attained his jubilee as a member of the 
Institution, having been elected in April, 1893. 
The paper, which dealt with ‘‘The Hydraulic 
Operation of Lathes for the Production of Shells,” 
described the methods devised by the author during 
the last war, which employed water pressure from 
a central point; and gave details of the operating 
results achieved at that time and in subsequent 
applications of the method, down to about three 
years ago. Three plants were discussed in the 
paper: one constructed in 1915 for the production 
of 18-pounder shells; one in 1916-17, producing 
9-2-in. shells; and the third, started in 1938, 
which was laid out for the production of 25-pounder 
shells. The paper was followed by the presentation 
of a film showing the machines in use. 

Mr. Gilbert Varley, who was invited by the 
President to open the discussion, said that there 
were two aspects of the subject which lent them- 
selves to discussion: the relative virtues of all (or 
of the author’s) methods of hydraulic feed, and the 
improvement that such methods achieved in shell 
manufacture. In the advantages claimed by the 
author for hydraulic operation, it was hot made 
clear that the reduced breakage of drills, etc., was 
due to the easier break-through at the end of the 
cut, due to the much less stored energy in the feed 
system with hydraulic feeds compared with the 
screwed shafts and gearing of mechanical feeds. It 
was questionable whether the advantage of being 
able to employ multiple tooling was any greater 
with hydraulic feed than with mechanical feed ; 
while the facility for rapid control of feed between 
wide ranges, claimed as an advantage, was liable 
to lead to abuse in careless hands. 

The application of hydraulic feed to machine 
tools in this country had been based, as a rule, on the 
use of a self-contained constant-speed geared pump 
with relief valve, the discharge of the pump not 
used for feed purposes being by-passed at the 
relief valve. Tests of that method showed difficulty 
in fine control at the lower ranges of feed, and 
difficulty with vibration troubles in the system. 

_The use of oil as the power medium led to sluggish- 
ness when starting up in cold weather. The author’s 
arrangement of a central hydraulic plant, using 
water with a little soluble oil, gave better control 
and avoided the difficulty when starting from cold, 
but it might freeze under extreme cold. His 
tendency to reduce working pressures was not in 
line with modern practice with se!*-contained 
systems. 

With regard to the 3-45-in. shell plant, it was 
unfortunate that the tooling described was for a 
shell which was bored in the cavity from a hollow 
forging ; it was unlikely that many manufacturers 





* A memoir of Dr. Stodola, with portrait, appeared 
on page 334, anle; and an obituary notice of Lieut.- 
Colonel Kitson Clark on page 335, ante. 
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|had experience of that type, as a finished-forged 
cavity had been in being since the middle of 1940. 
Machines of the author’s type, but with individual 
hydraulic pumps, had been in use in the shell plants 
of the Ministry of Supply for some time. He would 
be inclined to expect trouble in turning the stream- 
lined nose from a rough forging on an arbor entirely 
unsupported at the outerend. With a true-running 
forging, the maximum depth of cut was approxi- 
mately % in. The arbor was not more than 2} in. 
in diameter, and, as the length of the shell was 14 in., 
the overhang was considerable. It seemed almost 
incredible that a ¥%& in. cut could be taken with any 
hope of maintaining truth. The floor-to-floor time 
was stated to be less than 3} minutes; with Drum- 
mond machines, the rate was 17 an hour, which was 
just 3} minutes, while with one Continental machine 
the time was 3 minutes. With regard to the 
copper-band lathe, a simple machine with mechanical 
feed was producing these in a floor-to-floor time of 
30 seconds. He felt that a good deal of the virtue 
of the author’s lathes was due to the use of a big 
spindle carried in large necks, driven by simple 
gearing and a large belt. Those who had experience 
of heavy tooling would agree that there was great 
virtue in a good solid spindle. 

Mr. F. H. Towler remarked that the direct 
hydraulic system was superseding the central or 
accumulator system just as individual drive was 
superseding line shafting, and for very much the 
same reasons. There were great advantages in the 
individual self-contained machine, provided that it 
was properly designed and was fitted with a good 
pump. One great advantage, he thought, was that 


tant to have a constant speed at the tool than a 
constant load. Another great advantage of the 
self-contained machine was that oil was used as the 
hydraulic medium, and therefore it also served as a 
lubricant. Of the water hydraulic system—and 
most central hydraulic systems used water, because 
they were subject to pressure all the time, and 
leakage might be considerable—it might be said 
that, whereas the machine worked some of the time, 
corrosion worked all the time. By adding a little 
lubricant, the corrosion might be reduced, but he 
doubted whether it would be reduced to anything 
like the same extent as with the use of oil. In,some 
of the author’s illustrations, it could be seen that 
the cylinders were lined ; there was no need to line 
cylinders which were used with oil. Mr. Varley 
referred to the tendency for oil to thicken when cold. 
The choice of oil was very important; he (Mr. 
Towler) used a thin oil, of something like 50 seconds 
Redwood, which did not vary-much with tempera- 
ture. The variation between 40 deg. F. and 140 deg. 
F. was between 73 Redwood and 40 Redwood, so 
that there was not much change with the tempera- 
ture ; therefore it was possible to control the speed 
to a definite figure of so many inches a second or feet 
a minute. 

Mr. A. W. G. Tucker said that, in February, 1915, 
a commencement was made with machining 18- 
pounder shrapnel shells at the Hollinwood works, 
and he had been associated with the late Dr. 
Ferranti in the design, construction and maintenance 
of a plant for an output of 6,000 shells per week. 
It was Dr. Ferranti’s idea that the use of single 
cutting tools would require an enormous amount of 
plant for that output; he decided, therefore, that 
all the turning operations and the majority of the 
boring operations should be done by using multiple 
tools, and, to obtain the maximum output, it was 
decided to operate all the motions by means of 
hydraulic power. The time required to build special 
machines meant that they were out of the question, 
and so perfectly standard machines were used and 
adapted to do the work. They were normal 
American engine lathes; many of them were still 
running in the Hollinwood factory. The turning 
heads consisted of a steel ring mounted in a carrier 
bolted to the saddle, and having from six to eight 
inserted cutters, which were pre-set in the tool room 
to produce a finish on the shell in one traverse. The 
saddles were moved by a single-acting hydraulic 
cylinder for the forward feed, and a smaller one was 
fitted for the quick return. The expanding mandrel 
which carried the hollow forging was hydraulically 





operated; the back centre was also fitted with 


it was more controllable ; it was much more impor- | 8® 





hydraulic traversing gear and hydraulic clamping, 
The various movements were controlled by small 
cam-operated mushroom-type valves. The actuat. 
ing pressure for all movements was obtained {rin g 


normal pump and accumulator, deliveriny at 
1,500 lb. per square inch. To produce 6,000 shells a 
week, three machines were used for the turning 
operation ; all the other machines with hydraulic 
feeds showed correspondingly large outputs. A 
similar layout was designed to manufacture the 


6-in. high-explosive shell, and that plant also was 
designed for an output of 6,000 a week. For ‘urn. 
ing, they had four standard 16-in. centre Muir |athes 
driven by 30-h.p. motors. One of the difficulties 
found was the rapid wear of the beds, and that 
was overcome by turning the bed through 90 deg,, 
so that the chips and the coolant were kept com. 
pletely clear of the sliding surfaces. 

Mr. H. E. Yerbury, referring to the author's 

remark that there was an immense field for the 
application of the same principle in other directions, 
thought that progress had been rather slow. The 
author mentioned that the lathes for 9-2-in. shells 
were adopted by the War Office in the last war ; it 
would be of interest to know whether those machines, 
or machines of a similar nature, were still working 
and whether they might be regarded as more or less 
standard. He would also like to know how they 
compared with machines with all-electric drive ; 
the author’s machine was a composite machine, 
both electric and hydraulic. He hoped that, in the 
discussion, someone would give his experience of an 
ordinary screw-cutting lathe with an all-electric 
drive, compared with the hydraulically-operated 
ar. 
Mr. J. E. Blackshaw, quoting Mr. Varley’s refer- 
ence to bearings, said that it would be interesting 
to have some details of the types of bearing ; whether 
the lathes were made with ordinary bearings of the 
plain type, and what form of thrust was used. He 
asked whether the author had any remarks to make 
regarding plain v. roller or pre-loaded bearings for 
that type of lathe. In his own experience, Mr. 
Blackshaw continued, control valves in hydraulic 
circuits had been extremely troublesome ; he had 
found it impossible to maintain anything like 
constant rates of flow, by volume, to any particular 
cylinder. In attempts to get a definite linear 
motion of a piston, or whatever form of motion was 
desired, he had found a great deal of trouble, and it 
had been repeatedly located at the control valve. 
He had tried ordinary needle valves, slide valves 
and other types. It would be interesting to have 
the author’s experience in that respect, and to know 
what he had done to mitigate the wiredrawing and 
the emulsifying of the medium which seemed invari- 
ably to take place at that point. He had con- 
structed one special-purpose machine which had 
an intermittent bore, and he had had intermittent 
trouble with it and was still having trouble ; it 
seemed impossible to maintain anything like reason- 
able machining with intermittent bores. Was the 
ideal a perfectly positive displacement of a volume, 
as against maintaining a constant pressure? His 
own experience was that the only solution of any of 
these hydraulic problems was to deal with a constant 
displacement of a definite volume ; this seemed the 
only way to measure any definite linear move- 
ment. 

Mr. A. H. Stead said that, in watching the film 
and listening to the paper, he was impressed by the 
fact that, although much of the work was done 
hydraulically, there was also a considerable amount 
which was not. One of the big difficulties on turret 
lathes was clamping down the turret, but that was 
still done by hand, and he would like to ask the 
author whether several of the motions done by hand 
could not have been done hydraulically, with some 
saving oftime. He had fitted hydraulic installations 
on special machines, and had found thatthe only 
way to deal with the rate of feed was to put on 
every circuit a variable-feed swash-plate pump 
which could be altered individually and which could 
be guaranteed to give a definite output. That 
solved all difficulty of maintaining the rate of feed, 
and he felt that it was still the best way of dealing 
with the matter. He considered that, under air- 
raid conditions, the “all-in ” circuit was the wrong 





method to use. The individual machine had 
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proved to be best, because if one machine was blown 
up it was possible to take some of the others away 
to another dispersal unit, and by doing so to carry 
on production in a fortnight’s time, instead of the 
usual six or seven months which it took to get all 
the machines installed in a new works. In one 
factory, at any rate, he had found that the saving 
of time, in that way, in re-starting after air-raid 
damage was most important. 

The author, in a brief preliminary reply, said that 
he had never found the slightest difficulty about 
many of the points raised in the discussion. So far 
as bearings were concerned, he had always used 
plain bearings of a special mixture and large in 
surface; he had never had the slightest difficulty 
and the bearings had never been changed. On the 
question of oil v. water, he agreed that each had 
advantages ; but oil saponified, and, with indepen- 
dent machines, one was apt to get air into the pipes 
in the machine. He always put the pipes high up 
to avoid that trouble. That was one reason why 
he did not care for individual machines, although 
he admired them in many ways. He did not think 
that there was much in the contention that they 
were to be preferred from the point of view of air 
raids; if a big bomb landed in a factory, all the 
machines would go. With the control wheel which 
he had on the lathe, there was no difficulty in 
regulating the feed. They had made about half a 
million 3-45-in. shells, and there had never been the 
slightest difficulty; there was, however, a very 
great advantage in that type of control when teach- 
ing a girl who was new to the work. The girl could 
be told to start with a setting of 30, if 55 to 60 was 
the full figure, and, after an hour or two, allowed to 
go to 35 or 40, and so on. It was easily done, and 
it was possible to control the feed perfectly with that 
control wheel. Mr. Yerbury asked what had hap- 
pened to the machines used for the 9-2-in. shells. 


They were presented by his firm to the Government , 


as a condition of getting an order. When the war 
ended, he had anticipated developing them exten- 
sively, but he was appointed to advise the South 
African Government and went away immediately 
after the Armistice, being absent for 14 months. 
When he returned, he was told that the machines 
had been sold for scrap and broken up. He had 
not had time to do much in the way of development 
before he was asked by the War Office to design a 
series of machines for making 3-45-in. shells, but 
he had brought with him samples of the work done 
on the four machines in series. He knew of no 
case where three machines were doing the work, 
but he would like to know if there were such a case. 
An important point was raised about support when 
turning the shell. There was no difficulty about 
that. The streamlined end of the shell was first 
turned true to the bore. The poppet spindle then 
came up with a cupped cylinder which exactly fitted 
that; it had a ball-bearing centre and was very 
rigid. Any desired cut could be taken with those 
lathes ; there was no chattering. Mr. Philip added 
that he would reply to the other points in writing. 





TRANSVAAL GOLD OvtTpuT.—The output of gold on 
the Transvaal during March totalled 1,108,789 fine oz., 
valued at 9,313,8281. Corresponding figures for March, 
1942, were 1,214,130 fine oz., valued at 10,198,692/. 





TRAINING OF CHINESE ENGINEERS IN BRITISH WORK- 
sHOPS.—The Federation of British Industries, at the 
request of the Chinese National Government and with 
the approval of H.M. Government, has agreed to grant 
facilities for a number of war-time apprenticeships, 
whereby Chinese engineering graduates can be trained 
in British workshops. About 30 vacancies in all branches 
of engineering have been offered by British manu- 
facturers, and Chinese graduates are now being selected 
by an Anglo-Chinese Committee specially set up in 
Chungking. Expenses will be defrayed from con- 
tributions from the Chinese Government and from the 
manufacturers concerned, and also from funds made 
available by the Universities China Committee in London, 
and the British Council. Administration of the scheme 
is in the hands of the Federation. In the past ten years, 


under the Federation’s auspices, 60 selected Chinese 
engineering graduates (apart from those trained by direct 
arrangements with British firms) have received practical 
training in British workshops. The scheme has proved 
highly successful and most of these men are doing good 
work in China ; the others are serving the national effort 
in this country. 
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OBITUARY. 


DR. HANS RENOLD. 


THE death of Dr. Hans Renold in his 91st year, 
at Grange-over-Sands, Lancashire, on May 2, ends 
the career of a veteran engineer who was one of the 
pioneers in the production of precision driving 
chains. Hans Renold, founder of the firm of 
Messrs. Hans Renold, Limited, and a director of 
Messrs. The Renold and Coventry Chain Company, 
Limited, Manchester, was born on July 31, 1852, 
at Aarau, Switzerland, and after receiving his 
general education in the cantonal school of his 
native town, entered the Polytechnikum, Ziirich, 
as a youth. He continued his studies there for 
some 18 months, working in local engineering shops 
during the vacations, and then became an apprentice 
in an engineering worksin Neuchatel. After serving 
an apprenticeship of 1} years, he left Switzerland 
and joined the drawing-office staff of a firm in 
St. Denis, a town on the nofthern outskirts of Paris, 
and was engaged in engineering reconstruction work 





Tae Late Dr. Hans RENOLD. 


in those portions of the French capital which had 
been devastated as a result of the siege of 1870-71 
and the subsequent insurrection of the Commune. 
Renold came to England in 1873 and took up a 
position as draughtsman and inspector in a firm of 
machinery exporters in Manchester. He remained 
in this position until 1877, when he became a partner 
in a machinery exporting business. Two years 
later, in October, 1879, he purchased, for 300I., a 
small chain-making concern situated in Salford. 
With a staff consisting of one man and two boys 
he commenced making chains used for driving 
textile machinery. 

The development of the safety bicycle, however, 
gave a great impetus to the manufacture of driving 
chains and, to meet the new requirements, Renold 
devised and patented the bush roller type of chain 
in 1880. The increasing demands for these chains 
led to the vacation of the old Salford works and to 
the installation of new machinery in premises in 
Brook-street, Manchester, which were subsequently 
enlarged on several occasions. Progress continued 
to be rapid in many spheres of engineering, and a 
site of 11} acres, at Burnage, Didsbury Man- 
chester, was acquired and the building of a new 
works commenced in 1906. The Burnage Works 





were finally completed and fully occupied by the 





end of 1914. In 1916, Renold patented the seg- 
mental bush bearing for inverted-tooth chains, and 
other developments followed in subsequent years. 
During the war of 1914-18, Renold was an active 
member of the Manchester Armaments Output 
Committee, and his wide experience in the manu- 
facture of small parts to high precision limits was 
placed freely at the disposal of his colleagues. 

In 1930, the firms of Messrs. Hans Renold, 
Limited, Coventry Chain Company, Limited, and 
Brampton Brothers, Limited, were amalgamated, and 
the present firm was incorporated under the style of 
Messrs. The Renold and Coventry Chain Company, 
Limited. Renold became a naturalised British sub- 
ject as long ago as 1881, and, in 1917, was made a 
J.P. of the City of Manchester. For his services to 
the engineering industry, the University of Man- 
chester conferred upon him the degree of Doctor of 
Science in 1940. His 90th birthday, in 1942, was 
marked by the establishment by the employees of 
the Renold and Coventry Chain Company, Limited, 
of the Hans Renold 90th Birthday Fund, the annual 
investment income from which provides prizes for 
students in mechanical engineering at the Man- 





chester College of Technology. Dr. Renold became 
a member of the Institution of Mechanical Engineers 
in 1902. 


MR. H. M. ROGERS. 


ALTHOUGH Mr. Herbert Malcolm Rogers, whose 
death on May 3 we regret to record, was not the 
doyen of marine consultants—that position being 
held, we believe, by Sir James Fortescue-Flannery, 
now in his 93rd year—he was probably proxime 
accessit, having been so engaged for more than half 
a century. He was born on April 15, 1858, and 
received his general education at the City of London 
School, and, for a period, in France. His appren- 
ticeship to engineering was served at the Blackwall 
Ironworks of Messrs. John Stewart and Sons, which 
he left in 1881. Subsequently, he obtained further 
experience in Sunderland with the North Eastern 
Marine Engineering Company and with Messrs. 
George Clark and Company before going to sea in 
the ships of Messrs. Wilson Brothers and the Shire 
Line. Having obtained the Board of Trade extra 
first-class certificate of competency, he was ap- 
pointed to a surveyorship, in 1888, by Lloyd’s 
Register of Shipping, remaining with that society 
until 1892, when he set up in practice as a con- 
sultant. In this capacity he acted as superintendent 
engineer to Messrs. Harris and Dixon, as consulting 
marine engineer to the Corporation of Trinity 
House, and to a number of tramp shipping com- 
panies, British and foreign. Mr. Rogers was a 
member of long standing in the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, 
the Institution of Naval Architects, and the Institute 
of Marine Engineers, and was one of the founder 
members, and a Fellow, of the Society of Consulting 
Marine Engineers and Ship Surveyors. He served 
on the Council of the Society from 1920 to 1923, and, 
in 1935, succeeded the late Sir Edward Nicholl as 
president. 





LETTERS TO THE EDITOR. 


INSURANCE AND DESIGN. 
To THE Eprror oF ENGINEERING. 


Smr,—I read the leading article of your issue of 
April 23 with some surprise at its misinterpretation 
of fact, and regret at the conclusions reached : 
(1) In dealing with boilers the article suggests that 
the insurance companies are responsible for fixing 
the interval of one year; and (2) that this is done 
so that “‘the insurance company can continue to 
collect the premiums without being exposed to the 
mischance of having to refund them in compensa- 
tion.” 

Actually the period of one year between internal 
examinations of boilers is laid down by the Factory 
Act, 1937, which continues the provision of earlier 
Factory Acts. The wording of Sec. 29 of this 
Act is :—‘‘ Every steam boiler and all its fittings 
and attachments shall be thoroughly examined by 





a competent person at least once in every 14 months, 
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and also after any extensive repairs. Any examina- 
tion in accordance with the requirements of the 
foregoing subsection shall consist of an examination 
of the boiler when it is cold, and the interior and 
exterior have been prepared in the prescribed 
manner, and secondly, an examination under‘normal 
steam pressure. A report in the prescribed form 
shall, within 28 days, be attached to the general 
register.” 

The insurance companies undertake two distinct 
services, #.e., (a2) to ensure compliance with the 
above Act and (6) to indemnify the owner against 
damage caused by the failure of the boiler. With 
a large number of their skilled inspectors taken for 
various forms of national service, they continue to 
carry out their legal and moral contract to the plant 
owner. To minimise the inconvenience of a boiler 
stoppage inspections are made at times of public 
holiday of the various areas, often involving the 
moving of surveyors from one district to another 
for short periods of intensive work. They are then 
blamed for carrying out their contracted duty ! 

The accusation (2) falls to the ground when it is 
realised that the inspections are not made in the 
interests of the insurance companies but to comply 
with Government requirements. Nevertheless, it 
must be realised that insurance companies are 
trading concerns and if their premiums were higher 
than could be justified, other companies would 
speedily come into the field and take the business 
away by offering cheaper rates. In actual fact the 
margin of profit after the inspections required by 
the Act have been carried out, including the pre- 
paration of prescribed forms and the necessary 
calculations, is very small and only just suffices 
to cover the costs of such explosions as do occur 
with a minimum of profit. 

It cannot be denied that risks must be taken if 
progress is to be made, providing that such risks 
have been properly considered by a competent 
engineer. It must also be admitted that the taking 
of such risks will occasionally result in a failure. 
The Boiler Explosion Acts provide for the holding 
of a public inquiry into any failure, and if it is shown 
that the inspecting engineers have taken risks this 
becomes ipso facto a proof of negligence and is dealt 
with accordingly. The present engineering com- 
panies do a vast amount of research work to improve 
the operating conditions of all types of plant, and 
to prevent unnecessary loss and waste by an avoid- 
able breakdown. They would welcome some relaxa- 
tion of Government rules, but until this end is 
achieved they have little option in the matter. 

* -Yours faithfully, 

238, Kirkintilloch-road, C. H. Smrra. 

Bishopbriggs, 

Nr. Glasgow. 

April 28, 1943. 

[By linking together, in his first paragraph, two 
observations which, in the article to which he refers, 
were fairly widely separated, our correspondent arrives 
at an interpretation which it was not intended to 
convey ; but the interval between inspections which the 
Factory Act of 1937 perpetuated was originally deter- 
mined, we believe, on the basis of the experience of 
insurance companies (which have a much longer history 
than the Factory Acts) and it is our opinion that, if 
the companies were strongly in favour of a longer 

iod, in suitable cases, the necessary amendment 
would stand a good chance of official acceptance. We 
would certainly not suggest, of course, that the inspec- 
tion interval should be increased for each and every 

boiler, and this was made clear in our article.—Ep. E.] 





PATENTS AND THE WAR. 
To THe Eprror or ENGINEERING. 


Sr, —The April issue of the Journal of the Institu- 
tion of Mechanical Engineers contained notification 
of an Informal Meeting to be held on May 14, at 
5.30 p.m., to discuss the subject of “‘ A National 
Pool for Works Production Councils.” The discus- 
sion will include some aspects of the problem which 
was the subject of Mr. J. Lockwood Taylor’s letter 
published in your issue of April 30, on page 356. 

Yours faithfully, 
Heathview Hotel, R. E. F-S. Bampton. 
Montpelier Row, 
Blackheath, London, 8.E.3. 


STRUCTURAL FAILURE OF A, 
WELDED TANKER. 


Ow January 16 of this year, the all-welded American 
tanker Schenectady, while lying afloat at the fitting-out 
berth, broke in two amidships, both ends of the vessel 
settling on the bottom of the dock, while the bottom 
shell plating was lifted above the water level. The 
American Bureau of Shipping appointed a special sub- 
committee to investigate the failure, consisting of Mr. 
A. G. Bissell, senior welding engineer in the Bureau of 
Ships, Navy Department, Washington ; Mr. Erland D. 
Debes, welding engineer, of the Shipbuilding Division, 
Bethlehem Steel Company; Mr. La Motte Grover, 
structural welding engineer, Air Reduction Sales Com- 
pany; Mr. A. A. Norton, hull superintendent, Sun 
Shipbuilding and Dry Dock Company; Mr. Harry W. 
Pierce, welding engineer, New York Shipbuilding Cor- 
poration; and Professor S. H. Graf, consulting 
materials engineer and metallurgist, and Professor of 
Mechanical Engineering at Oregon State College. Mr. 
J. Lewis Luckenbach, president of the American 
‘Bureau of Shipping, Mr. D. Arnott, vice president and 
chief surveyor of the American Bureau of Shipping, 
and Mr. J. L. Wilson, atsistant chief surveyor oF the 
Bureau, were ex officio members of the sub-committee. 
The final meeting was held on March 11, 1943, when the 
following report was made. 

I. Description of Casualty—The S.S. Schenectady 
(503 ft. by 68 ft. by 39 ft. 3 in.) is an all-welded tanker 
exactly similar in design to “ built and building by 
the Sun Shipbuilding and Dry Dock Company, Chester, 
Pa., of which no fewer than 23 have been in 
operation during the past year and which, to the best 
of our knowledge and belief, have shown no structural 
defects in service. 

The Schenectady was the first tanker built at the new 
shipyard of the Kaiser Company at Swan Island, Port- 
land, Oregon; had been launched October 24, 1942, 
and had satisfactorily completed her sea trials. She was 
lying afloat at the fitting-out dock of the Swan Island 
Yard when, on Saturday evening, January 16, 1943, 
she broke in two with a loud report, fracturing suddenly 
across the deck at a point just abaft the after end of the 
bridge about amidships, the fracture extending down 
both sides to the bottom shell plating which remained 
intact. All deck, side and bottom longitudinal frames 
fractured, as did also the plating of the corrugated 
longitudinal bulkheads and the centreline deck and 
bottom girders, thus constituting a complete structural 
failure except for the flat portion of the bottom shell 
plating. In no case did the fractures occur in the 
transverse welds. 

The vessel “ jack-knifed " so that the bottom shell 
plating knuckled transversely and showed above water, 
while the ends of the forward and after sections settled 
in the silt so that there was a gap of about 10 ft. at 
the deck. There was no leakage of water ifito the two 
parts of the tank opened by the fracture and, from the 
character of the fracture, the tearing of the side shell 
appeared to have been more gradual and progressive 
than the sudden fracturing of the deck from gunwale 
to gunwale. 

The forepeak tank, the forward deep tanks, and the 
afterpeak tanks were full of water as ballasted for the 
trial trip and there was, in addition, about 3,100 barrels 
of fuel oil in the cross bunkers immediately forward of 
the machinery space. The resultant bending moment 
in hogging in still water was about one-half of the 
maximum design bending moment. 

The hourly temperature for Saturday, January 16, 
1943, reported by the U.S. Weather Bureau for Port- 
land, Oregon, shows a high of 38 deg. F. at 2.30 p.m., 
in the afternoon and 23 deg. F. at 11.00 p.m. at the 
time of the failure. The river water temperature was 
about 40 deg. F. This drop in air temperature of 
15 deg. F. over a period of 84 hours, while not extreme 
as to suddenness, did introduce a factor in respect of 
the increased brittleness of steel at temperatures below 
freezing. 

It was alleged that during the launching of the vessel 
trouble was experienced with the after launching poppet 
which resulted in slight damage to the rudder and its 
pintle, but there was no evidence that such trouble 
contributed to the failure. 

It was alleged that during the trial trip one of the 
anchor chain cables broke as the anchors were dropped 
to check the vessel’s headway, resulting in a definite 
shock, but this could not have been great enough in 
magnitude to be of any consequence. 

It was alleged that the action of the Willamette 
River had washed a bank of silt under the midship 
portion of the vessel and that a subsequent drop of river 
level had, in effect, caused a stranding. While there 
was a recorded drop of about 15 in. in water level for 
the 34-hour period immediately preceding the failure, 
there was no evidence of such a silt formation. Sub- 
sequent examination of the vessel in dry dock, by the 
Committee, disclosed no indication of grounding 
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seismic disturbance (an earth tremor) at the time of the 
failure. This was further coloured by the fact that the 
water level indicator located at the yard showed 4 
vertical oscillation of approximately 12 in. at the 
moment of failure, and it is claimed that extreme 
oscillations of these level indicators always accon pany 
earthquake disturbances. After a thorough inve stiga- 
tion it was concluded that the alleged shock had little 
bearing on the cause of this failure. 

II. Factors Contributing to Failure.—After a thoi ough 
study of all factors surrounding the failure, including 
structural design, methods of construction and a com. 
plete physical, chemical and microscopic exploration 
of the material and the welding in way of the fracture 
the Committee found the following factors re! vant 
and contributory to the failure. 

(a) There was a tendency on the part of the ship. 
yard personnel to depart from recognised fundam«ntals 
of good welded construction for the laudable purpose 
of speeding up construction to the utmost possible 
extent to meet the needs of the present emergency. 

(6) There were insufficient numbers of trained e <peri- 
enced welders and ship fitters available for the job 
at the rate of production maintained and an inadequate 
number of skilled welding supervisors with the necessary 
knowledge of the basic elements of good welding practice 
to exercise proper control over the welders. 


(c) There was neglect on the part of the personnel 
to realise the importance of adhering rigidly to estab. 
lished welding procedures and welding sequences 
necessary to reduce shrinkage stresses to a safe 
minimum. 

(d) There was evidence in the sister vessels under 
construction of poor fitting of large sub-assemblies, 
which necessitated considerable forcing into position 
by the excessive use of jacks, turnbuckles, etc. In 
other cases, open joints required the use of an excessive 
amount of welding to finish the joint, resulting in 
excessive shrinkage. 

(e) There was a lack of uniformity in the quality 
of the steel used in the hull structures. For example, 
as compared with other plates investigated, the par- 
ticular sheer strake plate on the starboard side where 
the fracture apparently started had a very low ppro- 
portional limit (10,000 Ib. per square inch) as deter- 
mined by extensometer readings (stress strain curve); 
also the Charpy test impact values for this plate were 
low, even at room temperatures, and brittle at 20 deg. 
F.; the values from the notch bend tests also showed 
considerable brittleness. It should be recognised that 
the Charpy and notch bend tests are not included in 
the ordinary commercial tests by which the quality 
of structural steel is determined. 

(f) A serious accumulation of shrinkage stresses 
occurred in the automatic machine welding of the 
deck assembly joints, especially in the Jongitudinal 
joint at the gunwale attaching the sheer strake to the 
stringer plate. This particular welded joint was also 
found defective in way of the location where the 
failure started, as evidenced not only by a longitudinal 
crack but also by what appeared to be minute trans- 
verse cracks in the weld. 

(g) The hogging monfent resulting from the dis- 
tribution of ballast, fuel, etc., in the end tanks produced 
a tensile stress on the upper flange of the hull girder of 
approximately 4} tons per square inch, which is com- 
paratively moderate and certainly not sufficient in 
itself to cause any failure in the hull structure. 

(hk) While there is no question with regard to the 
sufficiency of the vessel’s structure, there being no 
departure from recognised and proven design standards, 
the abrupt termination of the bridge-end fashion plates 
at the top of the sheer strake did constitute a serious 
point of stress concentration, especially in a welded 
structure. 

III. Summary.—In the opinion of the Committee, 
the failure of hull structure of the tanker Schenectady 
was due to a combination of unfavourable circum- 
stances. The principal cause was an accumulation of 
an abnormal amount of internal stress locked into the 
structure by the processes used in construction, together 
with an acute concentration of stress caused by de- 
fective welding at the starboard gunwale in way of the 
abrupt ending of the bridge fashion plate, augmented 
by the hogging stress due to the ballasted condition ; 
this accumulation and concentration of stress caused 
a tensile failure at the starboard sheer strake, which 
was formed of steel of sub-standard quality, all of 
which was aggravated to some degree by the drop in 
atmospheric temperature. 

IV. Conclusion.—The procedure immediately recom- 
mended and carried out whereby the defective welding 
previously referred to was removed from the 8.5. 
Schenectady and sister vessels and these joints pro- 
perly re-welded has proven a satisfactory corrective 
measure; as demonstrated by the application of severe 
bending tests (hogging and sagging). It is the opinion 
of the Committee that the high stresses responsible 
for the fractures that have recently occurred in welded 





damage. 
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It was also alleged that several people felt a slight 


vessels were due primarily to the failure to adhere 
rigidly to the procedure necessary to keep shrinkage 
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stresses within the margin of strength allowed in the 
design. Steps have been taken with the full co- 
operation of all yards concerned to insure adherence 
to proper established procedure and the managements 
of the yards are fully alive to their responsibilities 
in the matter. The Committee feels that closer control 
of welding procedure, in which the builders have already 
been instructed, will prevent a recurrence of such 
major failures. It is also the opinion of the Com- 
mittee that the probability of fractures resulting from 
residual stresses in welded construction will decrease 
with the length of service. 





LABOUR NOTES. 


Tue weekly output of coal during the four weeks 
ended April 17 decreased by 8,500 tons, compared with 
the previous four weeks—4,005,200 tons against 
4,013,700. In the corresponding period of last year, 
the production was 3,739,000 tons, but this was a 
holiday period. Leicestershire earned an output bonus 
of 1s. 9d. per shift, Somerset an output bonus of 6d. per 
shift, South Derbyshire an output bonus of 3d. a shift, 
and North Staffordshire an output bonus of 3d. a shift. 





Dealing with the future, in the course of a speech at 
the Scottish Trades Union Congress in Aberdeen last 
week, Mr. Ernest Bevin, the Minister of Labour and 
National Service, said that the transition period would 
be very difficult and it would be a profitable investment 
for the trade unions to assist in keeping everything 
steady at that time. It had been agreed that every- 
thing given up by the unions should be restored at the 
end of the war and an Act giving effect to that had been 
placed upon the Statute Book. That was a better deal 
than they had been given in the last war and it placed 
the unions in a position to restore conditions if they so 
desired. 





“ But,” Mr. Bevin continued, “I suggest to the 
unions that they should consider their attitude very 
carefully. Some of the things which have been intro- 
duced during the war have been invaluable to the 
workers and should not be given up. It might well 
be that if there were careful consideration of the 
relative positions some of the things that the unions 
have given up they might not desire back.”” He asked 
the General Council and the trade unions to institute 
research into this problem in order that they might be 
able to discriminate carefully before there was a plunge 
into an ad lib. restoration. 





A memorandum on post-war planning, which was 
* accepted ” by the annual conference of the National 
Union of Boot and Shoe Operatives last week was 
described by a member of the executive “ as Utopian 
as can be imagined.” It called for, among other 
things, the elimination of unemployment, adequate 
wages, hours of labour such as would secure production 
and maximum leisure, a voice in the management of 
the industry, restriction of profits, holidays with pay 
It was suggested that the 
industry could work 40 hours a week for 48 weeks a 
year and secure the required production, that under 
planned production overtime would not be necessary 
and that men and women should receive similar rates 


of pay. 

Other objects “accepted” by the conference, in- 
cluded higher rates for juveniles with full minimum 
rates at 20, the general application of piece-work condi- 
tions, four weeks’ holiday a year, planned recruiting of 
young people, re-planning of factories, the establish- 
ment of workshops’ consultative committees and the 
development of industrial research. Mr. F. Gould, 
national organiser, said that what was proposed was 
virtually an industrial monopoly from leather to the 
counter. The fixing of wages and conditions would 
remain with the union. It was decided to submit the 
memorandum to the Associated Federation of Boot and 
Shoe Manufacturers with a request for its application 
immediately after the war. 





Addressing the annual conference of the National 
Union of Women Teachers in London last week, Miss 
Caroline Haslett, director of the Electrical Association 
for Women and president of the Women’s Engineering 
Society, announced that, on the previous day, Faraday 
House had decided to open its doors to women. She 
regarded that as one of three signs of great hope for 
women in engineering in the future. The two others 
were that the Amalgamated Engineering Union had 
opened its membership to women, and that the Govern- 
ment had decided to offer bursaries to boys and girls in 
engineering, the fees and allowances for the girls being 
exactly the same as those for the boys. 





Replying to a recommendation of the Select Com- 
mittee on National Expenditure that steps should be 
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taken to enforce disciplinary action against workmen 
for misconduct or absenteeism as speedily as possible, 
the Ministry of Labour and National Service agreed 
that where cases are reported, the necessary action 
should be rapid. Improvements in the procedure had 
been made with satisfactory results. It is a misunder- 
standing, the Ministry suggested, to suppose that the 
Essential Work Order deprived an employer of the 
right to dismiss a workman for serious misconduct or to 
suspend him for disciplinary reasons without obtaining 
leave from the National Service Officer, but in either 
case the worker had a right of appeal. 





The March issue of the International Labour Office’s 
Review contains an informative article on the subject 
of the recruitment of French labour for Germany. 
The writer says, in the course of it, that, before the 
German demands were presented at the end of March, 
1942, between 140,000 and 150,000 workers, skilled 
and unskilled, had been recruited in France, women 
forming 20 per cent. of the total. That figure included 
not only French workers but between 22 per cent. and 
23 per cent. of colonial or foreign workers living in 
France. The majority of these workers, about 65 per 
cent., came from Paris and its suburbs. This seems 
to have exhausted the available supply of transferable 
labour. Moreover, thousands of these workers re- 
turned to France on various pretexts. According to 
Bichelonne, Secretary of State for Industry, between 
50,000 and 60,000 had returned by September 7, 1942. 


In June, 1942, Germany demanded 350,000 more 
workers from France, including 150,000 trained workers. 
Laval thereupon took measures to release labour which 
was to be directed through the recruitment offices by 
a vigorous propaganda campaign, the offer of various 
advantages, and veiled measures of compulsion. The 
results were definitely unsatisfactory. Only 17,000 
trained workers out of the 150,000 réquired were 
recruited in the three months, June 1 to September 1. 
Under renewed pressure, 30,000 more signed contracts 
between September 1 and October 15. At the latter 
date, therefore, over 100,000 were still lacking to 
fulfil the promises made by Laval. Apparently at this 
stage the occupation authorities granted a further 
period of six weeks to find the required quota. 


At the time of writing, the author says, no reliable 
information is available as to the fulfilment of the 
quota, nor as to what effect the events in French North 
Africa and in France itself since November 7 have had 
on the German Government’s policy with regard to the 
release of prisoners of war and the recruitment of 
French workers for Germany. But it can be definitely 
stated, he declares, that five months of negotiations 
with the occupying Power, personally conducted by 
Laval on behalf of the French Government, and five 
months of French Government action on the French 
workers, during which repeated appeals were succeeded 
by pressure and threats, have led only to partial 
results, regarded by the occupation authorities as 
wholly inadequate. 





An official announcement issued in Madrid states 
that the Ministry of Labour in Spain may recommend 
the substitution of cash payments for annual holidays 
with pay in specific cases, and, where necessary, in the 
interest of the national economy. Where such recom- 
mendations are approved by the Government, they 
must be confirmed by a decree laying down the con- 
ditions governing the payment. 





Cabled accounts of the trouble in the United States 
coal-mining industry are not very clear, but the funda- 
mental cause of it appeats to be a conflict on the subject 
of wages between the mine owners and the mine 
employees. The workers claimed a heavy increase to 
off-set, they say, a rapidly rising cost of living and 
declined to submit their difference with the employers to 
the War Labour Board. Accordingly, when their 
agreements expired on Friday last nearly all the miners 
in both the bituminous and the anthracite fields ceased 
work. The Government, therefore, took over the mines 
and invited the miners to resume work under the new 
temporary regime. Critical negotiations ensued, the 
outcome of which was that the mineworkers’ anion 
called the strike off for 15 days in order to permit of 
further negotiations on the subject of a fresh wages 
agreement. A new agreement on the lines of the men’s 
demand, obviously, would have widespread incon- 
venient repercussions, as the miners are not the only 
American workers who seek advances to off-set the 
rising cost of living. Wage increases are, of course, 
definitely limited while the war lasts, but Mr. Lewis, 
the miners’ leader, apparently does not believe that 








the restriction ought to apply to the miners. 


NOTES FROM NORTH AMERICA. 


Tue production of soft coal in the United States, 
early in February, was a record for the past two years, 
according to Mr. Harold L. Ickes, Fuel Co-ordinator 
for the United States. The output of bituminous coal 
in the week ended February 6 amounted to 11,880,000 
tons: 380,000 tons more than in the preceding week 
and almost 1,000,000 tons more than a year before. 
The increase was mainly due to the adoption of the six- 
day week in the mines; about 92 per cent. of the 
American bituminous mines, on an output basis, were 
either working a six-day week or had agreed to do so. 
American mines must produce an average of 11,600,000 
tons a week during the rest of the year in order to meet 
the goal of 600,000,000 tons set for 1943, Mr. Ickes 
stated. Bituminous coal production, which was 
394,855,000 tons in 1939, increased in 1942 to 580 million 
tons, the greatest on record, ye yrmape | a value of 
more than 1,300 million dols. at the pithead.. Some 
430,000 men were employed in the American industry 
in 1942. Anthracite production in the United States 
in the week ended February 5 was 1,344,000 tons, com- 
pared with 1,322,000 in the preceding week. The 1939 
anthracite output was 51,487,000 tons, and that for 
1942 was 59,961,000 tons. The forecast for 1943, for 
anthracite, was at least 65 million tons. 

Colleges and universities throughout, the United 
States are rearranging their curricula to suit the 
extensive new programme of the Army and Navy. It 
is expected that the Army alone will place about 
150,000 students in colleges under the scheme for 
specialised training, most of the instruction being given 
by the regular teaching staffs. So far, the names of 
nearly 500 colleges and universities have been given as 
participants in the training programme and it is 
expected that many more will be included in it eventu- 
ally. A similar scheme will be undertaken by the 
United States Navy, though the number of Navy stu- 
dents has not been stated yet. The military training 
will embrace many fields of specialisation, among the 
more important being the training of engineers, Army 
aviation cadets, and officers in the quartermaster corps ; 
and training in navigation, in the Japanese language, 
and in automobile engineering. The War Department 
has also arranged with about 30 selected institutions 
to use their equipment and staff for training weather 
officers. The courses cover about 20 months, and 
successful students will receive a commission as second 
lieutenant in the Army Air Forces Technical Training 
Corps. Twenty of the leading universities and colleges 
have started flight preparatory schools for the naval 
air service. 

Two years of intensive investigation have shown 
manufacturers of hot-water heating systems that the 
required heating effect can be obtained with 30 per cent. 
less piping and radiator surface than hitherto, and with 
no increase in the amount of fuel consumed, by the use 
of forced circulation. A model house in Urbana, 
Illinois, was the laboratory for the research work, which 
was conducted by the University of Illinois Engineering 
Experiment Station for the Institute of Boiler and 
Radiator Manufacturers. The experimental installa- 
tion consisted of a one-pipe forced-circulation system. 
The house was built with removable inside wall sections 
to facilitate the rearrangement of radiators and pipes. 
The smaller heating main used in the reduced system 
has made it possible to eliminate many special fittings. 
This change also permits the distribution main to be 
placed nearer to the basement ceiling, thus giving 
increased headroom. University of Illinois engineers 
believe that a still further reduction in piping and 
radiator weight may be found practicable. Although 
members of the Institute also manufacture steam 
radiation systems, hot water was chosen for the tests 
because it was contended that its adaptability to lower 
temperatures is causing it to replace steam. The size 
of the main from the boiler was reduced from a nominal 
pipe size of 1} in. to ? in., and that of the remainder of 
the piping from various sizes, ranging up to 1} in. to 
4 in. The number of radiators required is reduced by 
from 15 per cent. to 40 per cent. 

Large-scale substitution of glass for steel in the 
manufacture of precision gauges for the inspection of 
war material will soon be an accomplished fact in the 
United States, according to The American Machinist. 
Many glass gauges are already in use and future deve- 
lopments will no doubt result in improvements on 
existing designs. From the inception of the plan, pre- 
cision gauges made of glass have proved feasible in 
the United States. Glass gauges have been shown to 

certain definite advantages over those of steel, 
apart from the initial one of saving tool steel.. For 
example, they afford visibility in inspection; their 
extended use will release, for other war production, 
machines and men engaged now in annealing, machin- 
ing, heat-treating and calibrating steel gauges; they 
are not subject to corrosion, so that the greasings 
and degreasings necessary for steel gauges are eli- 
minated; and, because the thermal conductivity of 








glass is less than that of steel, the heat of the user’s 
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hand is not transmitted to the gauge so rapidly as to 
affect the dimensions. Scratches and slight chipping 
on glass do not affect their serviceability; there is 
less tendency to seize with glass than with steel; the 
sense of feel is more pronounced when using a glass 
gauge; and the resistance to abrasion is better then 
that of steel. Moreover, when a steel gauge is dropped, 
it may spring or deform, but a glass gauge either breaks 
or remains dimensionally unchanged. The gauges pro- 
duced so far have been made from standard com- 
mercial glasses, namely, light flint glass and boro- 
silicate glass. They are colourless, and are made 
from moulded or plate stock, but developments are 
in hand to produce glass compositions specifically for 
precision ga . Whether the compositions eventually 
selected will transparent is uncertain ; certain con- 
stituents which impart colour to the glass may be 
required in sufficient quantities to make the gauges 
opaque or dark in colour, but for practically all applica- 
tions, with the possible exception of chamber gauges, 
this would not be considered a disadvantage. A prob- 
able development in the near future is the use of 
colour to differentiate between “go” and “ not go” 
glass gauges. The investigations originated in the 
gauge laboratory at Frankford Arsenal. Although the 
idea of glass gauges is not new, it does not appear that 
they have been used before in the United States. 
More consistent forming of sheet-metal parts and their 
more rapid production by the drop hammer or hydraulic 
press can now be accomplished, it is claimed, by 
the use of a new type of punch made of a thermo- 
plastic material which is stated to be completely 
reclaimable without sacrifice of its physical properties. 
Early in 1942, the Vega Aircraft Corporation was faced 
with the necessity of conserving critical metals. In an 
effort to find a desirable substitute for lead and Kirksite 
punches, a plastic product of the Plastalloy Company, 
of Burbank, California, was utilised. The first trials were 
promising and further tests were made, with various 
modifications to the material. Progress has been 
slow, but encouraging, and, though some of the pro- 
blems have not been entirely overcome, the method 
has been developed to a high degree of practicability. 
In making and using a lead drop-hammer punch, lead 
is cast to the Kirksite die without allowing for the 
metal thickness of the part; therefore, the die must 
be set up in the hammer and the vertical surfaces 
scraped to allow for the metal thickness. Obviously, 
the drop hammer cannot be used during the opera- 
tion ; also it is often necessary to re-scrape the punch 
after a number of parts have been formed, as the 
lead tends to flatten and spread. Small radii on the 
lead punch are beaten back, resulting in larger radii 
than originally intended, so that rubber strips must 
be so placed in the die to form the metal down to the 
small radii. Since this condition often arises when 
as few as ten parts have been formed, production 
is slowed appreciably. An alternative is to run the 
whole let through and then rectify the parts during a 
second run, using rubber. Either method involves 
a loss of time, which is avoided when a plastic punch is 
used. The plastic punch, like lead, is cast directly 
to the die, without clearance for metal thickness, but 
it is unnecessary to scrape the punch into the die. 
Being elastic, the plastic punch springs back to accom- 
modate the metal thickness of the part, the recoil 
accounting for its excellent forming characteristics, 
especially for the forming of small radii, beads, etc. It 
is not necessary to use rubber strips to form beads. 
The useful life of the plastic punch has proved to be 
many times that of lead. In general, the plastic 
punch seems to possess the same characteristics as 
rubber under pressure and consistently forms the part 
true to the die. 





FUEL-EFFICIENCY PUBLICATIONS.—The Ministry of 
Fuel and Power have issued two new fuel-efficiency bul- 
letins, and also the second number of the leaflet publication 
“ Fuel-Efficiency News.” The two bulletins are entitled, 
respectively, “‘ Thermal Insulation of Buildings” and 
“ Superheated Steam.” The first, Bulletin No. 12, con- 
tains an account of the results of insulation, its cost and 
methods for providing it. Figures of heat transmission 
for typical constructions are given, and a table shows the 
savings per 1,000 sq. ft. of structure due to insulation. 
The second bulletin, No. 16, discusses the effect of super- 
heat in promoting fuel economy, and the circumstances 
in which superheating should be employed. The leafiet 
* Fuel Efficiency News,” contains hints on factory heat- 
ing ; the need for reducing the production of black smoke 
in industrial works ; suggestions for fuel-saving directions 
to be given at intervals on the internal broadcast systems in 
factories ; and other ways and means of economising fuels. 
Copies of bulletins Nos. 12 and 16 have been sent to all 
large industrial fuel consumers throughout the country, 
but further copies of these and of “‘ Fuel Efficiency News ” 
can be obtained on application to the Public Relations 
Officer, Ministry of Fuel and Power (Coal Division), 
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THE CORROSION AND FOULING 
OF SHIPS.* 


By Dr. G. D. Bencoven, F.R.S., and V. G. 
SHEPHEARD, R.C.N.C. 


(Continued from page 360.) 


Tus anti-corrosion compositions of commerce resist 
corrosion by impermeability, by electro-chemical 
action, or by inhibitive action. To make all anti- 
corrosion compositions as impermeable to water as 
possible, so as to prevent corrosion more or less com- 
pletely, would be quite satisfactory if it were practicable 
to put on very thick coats both in the shipyard and 
afterwards in dry dock. This is not usually practicable, 
because the ordinary method of paint application 
requires a fluid paint for use by strikers which onl 
produce a thin coat well rubbed in, and because quick 
drying is essential to allow the anti-fouling to be 
applied as soon as possible. The actual amount of 
anti-corrosion coats used are of the order of 1 oz. to 
2 oz. of composition per square foot, corresponding to 
thicknesses of small fractions of a millimetre. Coats 
of this kind are not completely waterproof during the 
early lives of ships; in course of time, however, 
successive layers are added by repainting in dock, and 
thick coats are built up. On old ships, the total thick- 
ness of anti-corrosion and anti-fouling coats combined 
may reach 2 mm. to 3 mm., which is probably sufficient 
for waterproofness. It is, then, in the early lives of 
ships that methods of preventing corrosion not based on 
impermeability are most necessary. 

Inhibitive chemicals which may be added to marine 
anti-corrosion compositions are usually oxidising agents, 
such as red lead or chromates, which produce insoluble 
protective films over the surface of steel plates. For 
underwater use, red-lead paints show certain drawbacks, 
such as slow drying and liability to encourage pitting 
at exposed areas of steel; they are more useful for the 
boot-topping and top-side regions. Zinc and barium 
chromates may be better for inhibitive paints for con- 
tinuously submerged areas, but relatively few com- 
mercial ships’ compositions for underwater use contain 
these chemicals, though zinc chromate is used for 
seaplanes and flying boats in this country and is also 
in considerable use in the United States as a primer. 
For electro-chemical protection, metallic zine or 
aluminium are most commonly used. Both are electro- 
negative (i.e., anodic) to steel in sea-water, and though 
they protect that metal they themselves suffer corro- 
sion and produce hydrogen and alkali at the steel 
surface. To exercise this function, electrical contact 
must be maintained between the metallic particles of 
the paint, the sea-water and the underlying steel sur- 
face, and, to ensure this, careful selection of the paint 
medium is necessary. After a paint has been built. up 
into thick coats, consisting of interleaved layers of 
anti-corrosion paints and of anti-fouling coats which 
do not contain electro-negative metals, the necessary 
contacts will be gradually lost, and electro-chemical 
protection will be gradually replaced by impermeability. 
Electro-chemical protection is sometimes called 
sacrificial, because the anodic metal is gradually used 
up, but as long as this lasts it possesses an advantage 
over the inhibitive process in that it can protect small 
areas of steel from which paint has been stripped, or 
at which it has become blistered or loose. A possible 
drawback to the process may be that it produces alkali 
at the surface of the steel in sea-water; though this 
is an inhibitor, and therefore useful in one respect, it 
is also a destructive agent for paint, which becomes 
crumbly and easily removed. Nevertheless, there 
seems to be a promising future for anti-corrosion com- 
positions of this type, some good examples of which 
are already on the market. 

Anti-corrosive compositions contain, in addition to 
inhibitive substances and pigments, a volatile solvent, 
and a paint medium which may contain natural or 
synthetic drying oils, bituminous material, resins 
(natural or synthetic), wax, chlorinated rubber and 
dryers. The war has restricted the choice to some 
extent, but the committee has begun a comprehensive 
research on the best combinations of materials still 
available and likely to be so in the immediate post-war 


riod. 

One of the most difficult conditions that anti-corro- 
sion compositions have to meet is the presence of 
moisture on the ship’s plate at the time of application. 
If this and associated salt are trapped beneath an 
ordinary paint film, adhesion is prevented and blistering 
and stripping are liable to occur. Dr. J. O. Mayne, 
working at Cambridge, is trying to meet this difficulty 
by developing water-emulsion paints, the constituents 
of which take up moisture into the paint before dryi 
and so clear for themselves a good seat on the stee 
plate; the paints developed on these lines seem 
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Before considering the measures that can be .taken 
to prevent or discourage fouling, it is desirable to know 
something about the animals and plants concerned, 
their distribution, habits of reproduction and growth, 
and their association into communities large enough to 
interfere with the progress of the ship. To the shipping 
man, the word “fouling’’ denotes the mass of 
organisms, animal and vegetable, that becomes attached 
to the hulls of ships while they are water-borne. It js 
often stated to include shell, weed, ‘* grass " or ‘* moss,” 
The term “ weed” is justified if it is understood to 
denote vegetable growth in an undesired place; but 
the terms “grass” and “moss” are incorrect and 
should be abandoned, since these have definite botanica] 
meanings which do not connote any of the vegetable 
organisms found on ships. These latter are alge, which 
are simple non-flowering plants that do not show any 
differentiation of a shoot into stem, root and leaf. 
Grasses and mosses are more differentiated, and the 
former are flowering plants. 

The building up of a mass of organisms large enough 
to affect appreciably the resistance of a ship is a com- 
plicated process that has been studied by a great 
number of workers in the United States, Japan and 
Germany, as well as in this country. It has been 
investigated for the last two years for the sub-com. 
mittee by Professor F. E. Fritsch, as regards algal 
fouling, and by Dr. M. Mare, Miss F. Stanbury and 
Mr. H. Barnes, and Mr. K. Pyefinch, under the general 
direction of Dr. J. E. Harris, It is on the work of these 
investigators that the following abridged account of 
the fouling process has been mainly founded. The 
— may be conveniently studied under the three 
| headings of slime formation, algal settlement, and 
animal fouling. 

Sea-water always contains organic matter, a con- 
siderable proportion of which consists of bacteria. 
These are microscopic unicellular organisms which may 
be of the order of 0-002 mm. long and 0-0005 mm. 
wide, and may populate coastal sea water to the extent 
of about 400 per millilitre. They are usually parasitic 
or saprophytic; that is, they derive their food from 
the living or the dead bodies, or bodily products, of 
other organisms. They increase by division, often very 
rapidly, and some of them produce around themselves 
a mucilaginous slime and can adhere to any surface 
placed in the sea water; for instance, to smooth glass 
and even to moderately poisonous paint surfaces from 
the medium of which they may derive part of their 
food. On a non-poisonous surface a more or less 
continuous layer of bacterial slime is gradually built 
up. This layer is not necessarily continuous or per- 
manent, and may be wholly or partially sloughed off, 
or stripped by mechanical action, such as the motion 
of the water or abrasion by alge. Diatoms are often 
important constituents of slimes; they are micro- 
scopic unicellular plants, usually with silicious cell 
walls, which sometimes form colonies by means of 
branching systems of mucilage tubes or stalks; they 
may gradually spread over a paint surface and grow 
long enough to trail out into the water. Diatoms some- 
times have serious effects; for example, by changing 
the black colour of a paint on a submarine to gray 
and so increasing its visibility. The algal spores 
which become entangled in the slime may develop 
into weeds. 

As regards animal fouling, a heavy slime on a com- 
ition may hinder the permanent attachment of 
rve, possibly by the accumulation of poisons leaching 
out of the composition, or by preventing the cementing 
process by which barnacles, for instance, fix themselves 
to a hard surface. There does not seem to be much 
evidence that a slime can actually encourage animal 
fouling; on the other hand, it cannot completely 
prevent settlement on the painted plates of ships, since 
it is often discontinuous. Though slimes are sometimes 
visible on ships as gray or brown films, their detailed 
quantitative study in the laboratory requires the 
resources of the high-power microscope and biological 
knowledge ; but the removal of slimes from ships and 
their transference to tubes containing formalin-sea- 
water mixtures, and thence to laboratories for investi- 
gation, is not difficult, and such collections from ships 
returning from different parts of the world would be 
welcomed by the sub-committee. 
The second phase of settlement on painted raft panels 
has been found by Professor Fritsch to be charac- 
terised by the diatom Schizonema and by species of 
Ectocarpus, branching brown seaweeds which can grow 
to easily visible size. These weeds possess wide- 
spreading “‘ holdfasts,’”’ which are mats of threads that 
provide firmer attachments to ships’ plates than those 
of many other weeds ; they get right down to the paint 
through the slime layer, which merely serves as a trap 
for the spores from which the plants develop. Fre- 
quently the most abundant weeds on ships are species 
of Enteromorpha, green weeds, which often follow 





promising, though not yet perfected. 
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* Paper read before the Institution of Naval Arehi-| 
tects, in London, on Thursday, April 15, 1943. Abridged. | 
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wind their way through the Ectocarpus and obtain the 
advantage of its superior method of attachment; in 


suitable conditions, however, these weeds themselves | 
obtain sufficiently secure holdings on the paint itself. | 


Enteromorpha is the main constituent of the bright 
green weed that is often seen in a belt, 2 ft. or 3 ft. wide, 
just below the water-line of a heavily fouled ship. 

So far as observation has gone at present, Ectocarpus 
and Enteromorpha have constituted the main bulk of 
the alge which has caused serious fouling trouble on 
ships. Sometimes heavy weeds, such as the brown 
Laminaria (oar weeds), may get a temporary hold on 
raft panels or on ships moored for several months, and 


these can grow to lengths of several feet, but are easily | 


torn off by the action of storms or the movement of 
ships, since the holdfasts are restricted and the weeds 
themselves heavy and blade-like; they are not found 
on ships in normal service. 
recorded that, of 45 vessels on which he observed algal 
fouling, 75 per cent. carried Hctocarpus, 71 per cent. 


Enteromorpha, and 55 per cent. both these alge ; only | 
Next to these | 


9 per cent. carried neither of them. 
two, Cladophora, a green weed, and Polysiphonia, a red 
weed, were the most frequent. 

All the alge found on ships are littoral and rock- 
inhabiting weeds, as would be expected, since only these, 
and not oceanic forms, have developed satisfactory 
holdfasts for attachment to solid surfaces. Infection is 


therefore confined for the most part to the periods | 


when the ship is in port or near the shore, though 
growth may perhaps proceed to some extent while the 
ship is at sea. Rate of growth is dependent on tempera- 
ture, light intensity and food supplies, which are 
seasonal in many parts of the world. The algal belt 
on fouled ships may extend down from the water-line 
to a depth of from one to several feet. The successive 
stages of fouling described above are not seriously 
disturbed by the presence of poisons in compositions ; 
they are merely more prolonged. 

Animal fouling occurs contemporaneously with algal 
fouling, and a great variety of sedentary animals can 
attach themselves to painted plates in sea-water, but 
comparatively few varieties have any important effect 
on the resistance of ships. 
establish themselves over a much larger area of a ship’s 
surface than can weeds, they are, in general, relatively 
more important. Fouling animals may be divided into 
two groups, namely, those which possess hard shells, | 
and those which do not. Common animals with hard 





Professor Fritsch has | 
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is of no use. Barnacles are hermaphrodite animals 
which send forth their young alive from a protective 
mantle cavity into the sea-water. Each is a micro- 
scopic free-swimming larva called a Nauplius ; later, 
this changes into a Cypris, which is enclosed in a bi-valve 
shell but can still swim for a period, at the end of which 
it must either settle on a firm surface or die. It secretes 
a cement which holds it firmly to the surface and 
finally insulates it from any poison present. It then 
casts off its bi-valve shell and builds up its well-known 
“acorn” shell to a height and diameter of several 
centimetres. If it should be found possible to interfere 
chemically with the setting process, considerable pro- 
gress would have been made, not only because the 
barnacle is a most important fouling organism, but 
because the method could probably be extended to deal 
with tube worms, which are often very troublesome. 
It is not necessary actually to poison the barnacle. It 
is sufficient to present to it an irritating surface which 
will discourage settling, and so cause a natural death. 

It would be useful if officers of shipping companies 
would recognise and report the presence of fouling 
animals as soon as possible after settlement. It is, 
of course, often impossible to do so unless the ship 
goes into dry dock, but, in the absence of the weed 
belt, barnacles, tube worms and hydroids can grow 
close up to the water-line and are readily visible from 
the surface. The importance of early recognition is 
that it helps to trace them to their port of origin and 
so to decide which ports require a particular type of 

int. Tube worms may either lie fairly flat on‘ the 
| ship’s plates or grow more or less straight outwards, 
|in which case they may resemble, and are sometimes 
| erroneously called, corals. Hydroids occur in more or 
less circular colonies which may be up to an inch or 
|two in diameter and may be mistaken for weeds. 
| Polyzoa are colonial animals that may be either soft- 
|or hard-bodied. The hard-shell varieties grow in more 
| or less circular patches that may be anything up to an 
| inch or two in diameter, and the patch has a granular 
| appearance which distinguishes it from the base-plate 
| of the barnacle, which shows a series of wavy rings. 
| The J'unicates include the sea-squirts and have affinities 


Since, however, they can | with the Vertibrata and so with the mammals and man, | 


though the mature animals show little sign of this. 

The factors which determine fouling may be con- 
veniently grouped under the three heads of port factors, 
ship factors, and paint factors. Of these, the port 
factors are the most important, and these may be sub- 








shells are tube worms, barnacles, mussels and certain | divided into length of mooring period, contamination 
Polyzoa. Common organisms without hard shells are | by oil, sewage, etc., and characteristic fouling organisms. 
sponges, hydroids, certain Polyzoa and sea-squirts.|The number and rate of growth of the larval species 
Barnacles, tube worms and hydroids are the most may be influenced by the season of mooring period, 
important of these organisms ; even when dead, these especially in temperate ports; the climate of port, 
leave their integuments on the ship and so increase | particularly temperature characteristics ; _— inten- 
skin friction. These organisms pass through a youthful | sity; the geology of the port, and general mooring 
larval stage which is motile or free-swimming, and it is | conditions; and salinity, particularly when very low. 
at this stage that they should be repelled or killed. If| Of all the factors in the list, the length of mooring 
they once form a shell or resistant coat and become | period is probably the most important. An ordi 


firmly attached, the effect of poison in the composition composition which would give satisfactory service on | choice, but this does not prevent them settling. 





many trade routes may become heavily fouled if 
exposed for exceptionally long periods to stationary 
conditions, even in quite cold climates, such as those 
of Antarctic whaling stations, Murmansk and certain 
Norwegian fiords, as well as in temperate climates, 
such as New Zealand and British ports. On the other 
hand, very short stops, probably of one or two days, 
even in many of the tropical ports, may be quite 
harmless. It is highly desirable to collect and collate 
more information on this subject, and the experience 
of shipping companies about the absence of fouling 
after visiting tropical ports would be welcomed by the 
Marine Corrosion Sub-Committee. 

There are certain porte in which fouling does not 
occur even if the mooring period is extended to several 
weeks, and entry into these ports may even be beneficial, 
since many of the fouling organisms are kiiled and drop 
off the ship; others, such as barnacles, though their 
shells remain on the ship for a time at least, are rendered 
less harmful since they cease to grow and reproduce. 
Ports of this kind are called “ cleaning ports,” and, as 
far as is known at present, are all situated on rivers 
which bring down large volumes of fresh water, immer- 
sion in which for a sufficient period, perhaps two or 
three days, is fatal to many marine organisms. The 
minimum time required for death is not yet exactly 
known and probably varies for different species, but 
evidence is slowly accumulating. A few of these 
cleaning ports are also “scouring ports”; that is, they 
not only kill organisms, but cut away the shell that 
would be left in situ in an ordinary cleaning port. The 
action is usually due to silt or sand brought down by the 
rivers, and is characteristic of Calcutta and Yangtze ports. 

Little detailed knowledge has yet been accumulated 
about the effects of oil and sewage contamination, but 
it seems that it can either kill or encourage organisms, 
according to the exact conditions at a port. The Sub- 
Committee would welcome information on this subject. 
Further data are urgently required about the presence 
of particular species of organisms in the great ports of 
| the world at various seasons, and any help that can be 
given in this matter by the collection of samples for 
examination will be welcomed ; so far, the main line 
of work has been to examine, in dry dock, ships which 
have arrived in this country from various parts of the 
world and to correlate the organisms present with ports 
of the itinerary. Although this work is important and 
will be continued at every opportunity, it does not give 
conclusive evidence of the ports of origin of the organ- 
isms, nor does it give full information about seasonal 
effects at ports. 

Seasonal effects are probably largely dependent on 
changes of temperature, light intensity and food sup- 
plies. Changes of temperature probably affect both the 
rate of growth and speed of reproduction. Barnacles are 
absent from the British investigation stations for six 
months from September to the end of February, but 
from La Jolla, California, for only three months, 
January to March. It seems that increase of tempera- 
ture up to about 30 deg. C. increases length of repro- 
ductive period. 

The effect of light intensity may perhaps be less on 
animal growth than on alge, which require a consider- 
able amount of light for active growth. The two sides 
of a ship occasionally show widely different amounts of 
weed both as regards density of distribution and length 
of growth. This is sometimes attributed to the fact 
that, when the ship is lying alongside quays, the out- 
board side is more brightly illuminated, a condition 
favouring more rapid weed growth. This explanation is 
not always correct, because one of the authors has seen 
exactly the reverse phenomenon—a ship which lay for 
the most part with the starboard side towards the 
quays was more fouled on that side. It seems possible 
that this may have been due to the greater chances of 
infection from one or more of the quays themselves, 
which formed a good habitat for the fouling organisms. 
Increase of light does not always stimulate growth ; 
diatoms, for instance, tend to : te and grow 
more rapidly a few feet below the surface on a sunny 
day, but at the surface on a dull day; barnacles and 
many other animals are repelled by light in their larval 
stages, and therefore tend to settle in the darker regions 
of the ship. 

Much work has been done by Germans and Ameri- 
cans on the effect of colour on fouling. In this 
country, F. Fancutt has described experiments in 
which, for an initial period, there was much greater 
fouling on light blue and white areas than on red and 
black ; however, after subsequent and more prolonged 
immersion no difference could be observed. It seems 
to be now generally accepted that the colour of an aati- 
fouling composition is not in itself a factor of any 
great importance in the fouling of ships. Reasons 
are: the slime film darkens a light-coloured com- 
position ; all colours will appear dark during the night ; 
when a number of small coloured panels are immersed 
together, the free-swimming larve can exercise some 
choice as to the colour on which they settle, whereas 








on the vast area of a ship’s bottom they have no such 
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The geology of a port may afford favourable or 
unfavourable conditions for the lives of fouling organ- 
isms, particularly as regards the rocks and the built- 
up surfaces of breakwaters, quays, etc., to which the 
organisms can attach themselves. It is believed that 
the heavy fouling which occurs in some of the Nor- 
wegian fiords is due to the presence of peculiarly | 
favourable rock surfaces, in ‘land-locked conditions, 
near which ships must be moored. On the other hand, 
open roads with sandy shores do not provide con- 
ditions suitable for the attachment of many of the 
common fouling organisms. Large harbours may show 
considerable differences in different areas. 

The effect of salinity is well known to shipping men, 
because of the cleaning action of even a short peri 
of stay in ports into which large volumes of fresh water 
are brought by great rivers. Buenos Aires is such a | 
pers, and a stay of a few days will kill most of the| 

uling organisms. Nevertheless, it is also true that | 
some estuarine waters are more favourable to the | 
growth of fouling organisms than undiluted sea-water, | 
and there is evidently some optimum degree of salinity | 
that has not been determined. Moreover, this opti. | 
mum, and the lethal, salinity probably differ for 
different organisms. Many more data are required | 
before the effects of salinity can be put upon a quanti- | 
tative basis. 

On heavily fouled hulls, the distribution of fouling | 
organism is shown typically in the following list, start- | 
ing from the light load-line downwards: Enteromorpha; 
Ectocarpus (sometimes difficult to detect amongst the 
Enteromorpha); and red weeds associated with cal.- | 
eareous worms, barnacles, and mussels (particularly 
in and around gratings and in water inlets and dis- | 
charges). In the absence of weeds, hydroids may 
occur right up to the water-line. Propellers are liable 
to be fouled with barnacles, calcareous worms and 
even hydroids, when protected from corrosion by zinc 
blocks. Similar animal fouling may also take place | 
if the propellers are coated with corrosion-resisting 
compositions ; weeds rarely get a hold on propellers 
under normal service conditions. 

An unusual case of fouling occurred some years ago 
on H.M.S. Fowey, a sloop built at H.M. Dockyard, 
Devonport. The vessel was docked on completion and 
remained in a closed basin for five weeks before pro- 
ceeding on trials. The full speed obtained on trials | 
was about a knot less than anticipated, and the vessel 
was docked again to ascertain the cause of the in- | 
creased resistance. It was found that the bronze 
propellers were almost completely covered with cal- 
careous worm. On the bosses, the hard tubes were 
about 1} in. long. Towards the tips of the blades, the | 
fouling had been washed off during the trials. A 
photograph of the vessel in dock is reproduced in Fig. 3, | 
on page 379. The condition of the bottom was gene- | 
rally good, showing that the anti-fouling composition | 
was effective. Where “holidays’’ had been left in | 
the anti-fouling composition, there were patches of | 
calcareous worm about 2 in. thick. Such patches are | 
visible in the photograph along the keel where the | 
vessel had been resting on the blocks during the pre- 
vious docking, and which had not been coated with 
composition. After cleaning down, the trials were 
repeated and the anticipated speed was realised. 

This fouling was undoubtedly due to the sacrificial | 
protection against corrosion afforded by the zinc pro- | 
tecting slabs in the vicinity; had it not been for the | 
zinc slabs, the action of the sea-water on the propellers | 
would have prevented the fouling. Heavy fouling | 
had previously been observed in the basin in which | 
Fowey had been berthed. It was undoubtedly due 
to the fact that the warm condenser circulating water | 
from the adjacent generating station was discharged | 
into the basin, creating favourable conditions for the 
rapid growth of fouling, particularly during the summer 
months. The Marine Biological Association, Plymouth, 
was consulted regarding possible treatments for pre- | 
venting the fouling, and, on the advice of Dr. W. R. G. 
Atkins, F.R.S., the basin was dosed with 4 tons of 
copper-sulphate crystals, corresponding to a concen- | 
tration of 3-5 parts of copper per million parts of water. 
This treatment was very effective in killing the fouling | 
in the basin and suppressing further growth for several | 
months, but after this it became as active as ever. 
The basin is frequently opened to the harbour for the | 
passage of ships and the concentration of copper is | 
consequently lost by dilution ; also, some of the copper | 
is probably lost by precipitation. A sample of the 
water was analysed ten months after the original treat- 
ment and the copper content was found to be only 
0-1 part per million. 

(To be continued.) 








INSTITUTE OF METALS.—As already announced in our 
columns, the 33rd annual May Lecture of the Institute | 
of Metals will be delivered by Professor G. P. Thomson, 
D.Sc., F.R.S., at 6 p.m., on Wednesday, May 19, at the 
Institution of Mechanical Engineers, Storey’s-gate, St. | 
James’s Park, London, S.W.1. The subject of the lecture 
will be “‘ Electron Diffraction.” 





** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRAOTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification i 

is stated in each case; where none is mentioned, 

Specificati ion is not illustrated. 

Whe Snuetiens, ore communicated from abroad, the 
Names, etc., of the Seer ey ge are given in italics. 


Copies of S may be obtained at the Patent 
i ond Branch, 25, Buildings, 
-lane, London, W.C.2, price 1s. each. 


0 ree SS ae So 
omplete after the = 


Specification is 
each case, uniess the Patent has been sealed w 
word * * Sealed” is ap > 
An may, at any time within two months 
date of the advertisement of the acceptance af a Complete 
S ice > = give a, 2 f ro as 
opposition mit of a atent on any © 
p-—- > RAF. - the Acts 
MACHINE TOOLS AND MACHINE-SHOP 

EQUIPMENT. 


547,901. Dial Micrometer. Coventry Engineering 
Company, Limited, of Coventry, and R. R. Grindlay, of 
Coventry. (2 Figs.) March 15, 1941.—The invention is 
a fine adjustment fitting for a dial micrometer, to facilitate 
the setting up of the gauge for comparing a number of 
similar work-pieces. The micrometer base 13 has a 
machined flat surface 14 on which slides a corresponding 
flat surface on the underside of the work table 15. The 
mating surfaces are inclined at a small angle to the 
horizontal from front to back, while the top surface of 
the table is machined horizontal. The inclination allows 
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la difference of about 1 in. between the heights at the | 
back and front of the base 13 in a length back to front 
The table is clamped by knurled screws 21 in | 


of 4} in. 
side flanges 17 which accurately fit the machined sides 
of the base. Parallel grooves 19 run along these sides 
and have chamfered upper walls which are engaged by 
the conical ends of the screws 21. A third screw can be 
| fitted between the table and the base so that sliding of 


the table can be more finely controlled. ( Accepted 
September 16, 1942.) 
TEXTILE MACHINERY. 
548,923. Drawing-Frame Stop Motion. Howard and 


Bullough, Limited, of Accrington, and E. J. Airey, of 
Accrington. (2 Figs.) June 3, 1941.—The drawing 
frame is of the kind in which the trumpet-delivery unit 
is balanced so as to be sensitive to a change in the fric- 
tional drag upon the trumpet due to a change in weight 
or thickness of the sliver. The drawn lap passing through | 
the drawing-head is collected into sliver form on a sliver- 
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plate 15 as it travels towards the delivery trumpet 16. 
The lever 17 carrying the trumpet is pivoted on the under- 
side of the sliver-plate, and the opposite end of the lever 
17 carries a weighted extension 172 to maintain the 
| lev er in balance when the trumpet 16 is passing a sliver of 
predetermined standard weight. A spring loaded ball 18 
is mounted on top of the lever and bears against the 
underside of the sliver-plate 15 so as to maintain the 
balance of the lever 17 in use. The weighted end 172 of 


——- 


the lever carries a tail 174 and a fixed electrical contact. 
bar 19 is supported between the tail and the end of the 
lever. Any substantial movement of the lever 17 jy 
either direction will cause either the lever end or the taj 
to make contact with the bar 19, according to whether 
the sliver is of greater or less weight than the doesireg 
standard, so completing the stop-motion circuit ang 
stopping the machine forthwith. The device par- 
ticularly suited for drawing frames in which two slivers 
are delivered through individual trumpets to a 


single 
sliver-can, since the stop-motion is effectively operated 
in case of an undue irregularity in either sliver. (.iccepted 
October 29, 1942.) 
MISCELLANEOUS. 
548,924. Automatic Weighing Machine. Southail and 


Smith, Limited, of Birmingham, and R. B. Partridge, 
of Birmingham. (4 Figs.) June 7, 1941.—The machine 
is designed to deal with granular or powdered material, 
and has an improved feed for the powder which enables 
successive weighings to be made accurately and quickly, 
The machine has two weigh beams a and 6. At one end 
the weigh beam a carries a main weigh pan c, to which 
main and supplementary quantities of the powder ar 
supplied in each weighing operation. The main quan- 
tities are supplied te the pan ¢ through an auxiliary 


weigh pan d on the other weigh beam b in the usual 
manner. A pair of hoppers e, f are mounted over the 
weigh pans, the hopper ¢ holding the powder supplying 
the main bulk in each weighing and the other hopper / 
holding the powder for supplementary feed. The outlet 


of the hopper ¢ is an adjustable nozzle g, beneath which 
is a chute i. The delivery end of this chute is in the 
form of a roughly vertical nozzle j. The chute is pivoted 
at its upper end and at this end is ar extension carrying 
a@ roller n, which bears against the serrated rim of a 
driven roller 0. While these two rollers are in contact, 
a slight vibration is imparted to the chute i. The lower 
end of the nozzle j is controlled by an oscillatory shutter p, 
which is moved by a link and lever mechanism operated 


; 


if 
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| by the beam 6. When clear of the nozzle j, thé shutter 
| allows the powder to flow freely through it into the 
| auxiliary weigh pan d, but when the shutter closes the 
lower end of the nozzle, it not only interrupts the supply 
of powder but also lifts the chute sufficiently to separate 
| the rollers n, 0. There is then no flow of material along 
| the chute due to the cessation of vibration. When the 
shutter p is opened, the rollers are again brought into 
contact and the powder flows along the chute at a 
regular rate. The control of the dribble feed is similar 
to that of the main feed, but is correspondingly smaller. 
The lower end of the hopper / is in the form of an adjust- 
able nozzle s beneath which is a chute t, the delivery end 
of which has a nozzle u. The chute ¢ is vibrated slightly 
lengthwise by a pair of rollers z, y near the delivery end 
of the chute. The lower end of the nozzle u is controlled 
by an oscillatory arcuate shutter 2, which is operated 
through link and lever mechanism under the control of 
the weigh beam a. After the main bulk of the powder 
| has been fed to the auxiliary pan d at each weighing, 
| the weigh beam 6 deflects sufficiently to cause the main 
feed to be interrupted and the contents of the auxiliary 
pan to be discharged into the main pan. Thereafter the 
supply is continued by the dribble feed until the proper 
weight is deposited in the main pan c. The movement 
of the beam a then causes the second shutter 2 to arrest 
the dribble feed and also causes the pan c to discharge 
its contents. Successive cycles are automatically re- 
peated. (Accepted October 29, 1942.) 
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BREAKWATERS. 
By R. R. Mrstxrs. , 
(Continued from page 343.) 


Tides and Currents.—The design and construction 
of all seaworks calls for investigation and collection 
of data of the range of tides and strength and direc- 
tion of tidal and littoral currents. Apart from 
these, there may be other currents of a temporary 
nature set up by wind and/or wave action. The 
velocity of the tidal wave is such that it traverses 
the globe once in 24 hours 49 minutes. The broad 
theory is-well known and requires no recapitulation 
here. Spring tides occur when sun, moon and 
earth are in a straight line (the line of syzygies) 
which falls twice in a lunar month, in other words, 
the highest tides occur approximately once per 
fortnight. At neap tides, which are the tides of 
the other extreme, when the pull of the moon 
counteracts that of the sun, there is a reduction 
in the tidal range in the proportion of 5:13. The 
passage of the moon from west to east advances 
about 13 deg. daily to the eastward, but the sun 
only advances | deg. so that the gain of the moon 
on the sun is about 12 deg. daily. Thus in about 
74 days it is in an extreme position of opposing pull ; 
that is at about right angles to the line joining the 
earth and the sun. 
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Tides vary in range throughout the seasons, 
fluctuating in proportion to the variations of the 
distances of the earth from the sun and moon 
respectively, and in proportion to the declinations 
of these bodies. For this reason, there is a difference 
between the range of morning and evening tides ; 
for one half of the year the highest range is in the 
morning and in the other half in the evening. Like- 
wise there is an appreciable difference between the 
range of the ordinary and the equinoctial tides. The 
equinoctial spring tides are those spring tides of 
abnormal range which occur in the vernal and 
autumnal equinoxes, in March and September. In 
summer, due to the greater distance of the sun 
from the earth, the range of solar tides is decreased. 
The range of a tide is also affected by the physical 
character of the coast line. A converging bay or 
estuary causes the tidal wave to heap up. A good 
example of such phenomena is that of the Bristol 
Channel. The range at spring tides at the entrance 
is about 18 ft. at Penzance on the southern coast 
and 17-5 ft. at Pembroke on the northern coast. 
At Lundy Island, farther up the Channel, it is 
27 ft.; at Swansea, where the Channel begins to 
narrow more rapidly, it is 284 ft.; at Cardiff, 
37-75 ft.; at Newport, 39-5 ft.; and at Chep- 
stow, 47 ft. 

In some inland seas, such as the Mediterranean, 
there is little or no tide but strangely enough in 
an offshoot of this sea, the Adriatic, there is a 
range at the head of 3 ft.; and in a bay at Tunis, a 
range of 5 ft. at Sfax. On the other hand, there are 
places where a double tide occurs, such as South- 
ampton. This double tide is caused by the differ- 
ence in the time of arrival of the tidal wave by the 
two channels of the Solent. The one to the west 
being more direct, the tidal wave arrives at South- 














ampton 2 hours earlier than the same wave skirting 
the southern shores of the Isle of Wight and travers- 
ing the eastern channel. For full information about 
tides, one cannot do better than consult Brown’s 
Nautical Almanac. 

« On some coasts where a wind blows with regularity 
from a particular quarter, temporary surface cur- 
rents are set up, but, generally, currents along a 
shore are caused by the undulations affected by the 
contours of the bottom or the configuration of the 
coast line. While the speed of the tidal wave is 
very great, the velocity of the tidal streams is 
normally 2. knots to 3 knots on the coast, unless it 
is headed up by some narrow channel in which the 
velocity will be increased in proportion to the 
restriction. A projecting headland heaping up the 
flow will cause s rush or acceleration of the tidal 
stream past the extremity and, if this lies to one 
side of a small bay with a similar headland at the 
other side, it may happen that the current will 
strike straight across from extremity to extremity 
and set up secondary contrary currents or eddies in 
the bay. A good example of the change in the 
natural run of tidal currents occurs at Dover. The 
tidal current within the harbour varies but slightly 
during the ebb and flood and alongside the seaward 
face of the isolated mole runs south-west for ten hours 
out of twelve, even when for four hours the direction 
of the tidal stream is north-east, that is directly 
opposed to the mole current. 
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Timber-Crib Breakwaters.—One of the earliest 
forms of breakwater is undoubtedly the timber crib 
loaded with rubble. The crib is built up on shore, 
floated out to the site, and sunk, upon the bottom 
by loading it with stones or rubble. The crib settles 
upon the beach sand and is maintained in effective- 
ness by piling rocks about it as required. A natural 
development from this early form is the timber- 
framed structure acting as a cage for rubble or small 
rock. There are many examples of these structures 
in our smaller harbours, and particularly in the small 
harbours of continental countries bordering the 
North Sea. No ground preparation being required, 
the type is still popular where funds and necessity 
are not great. Such cribs are mostly constructed 
as training walls for small rivers in shallow stretches 
of the coast line, where the full force of a deep sea 
storm is dissipated on the shoals before arrival at the 
coast line. 

Examples of such cribs are illustrated in Figs. 8 
and 9, on this page. Wooden piles, about 12 in. by 
12 in., or 14 in. by 14 in., are driven into the beach 
and suitably braced. Heavy stones or rocks are 
then packed on the seaward face to the level found 
most suitable, and the lee side is then filled up with 
the available stone. On the weather side, heavy 
stones are dumped to act as an apron to prevent 
scour from the recoiling waves. These should be 
carried up to low-water level at least, preferably 
higher. Otherwise, if the dumped stone in the pier 
is crested at about high-water mark, as is frequently 
done, and as shown in Fig. 8, the protecting apron 
can be of lesser dimensions. In this case, the rang- 
ing due to the waves will pass into the harbour but 
will be diminished in energy. As many of this type 
of pier are run out parallel and act merely as training 
walls to preserve the line of a channel, it is of advan- 


tage to keep the height of the rubble down to high- 
water level, and further, it is advisable to course the 
face and bind the joints if possible to prevent the 
stones from being washed into the harbour. 

To maintain such a channel where there is no 
tidal compartment, dredging is a necessity. For 
limited navigation this form has been found very 
satisfactory on the Belgian coast, where the water 
shoals rapidly. The same humped form of wall 
built to a lower level provides a satisfactory groyne 
for maintaining sandy beaches subject to a strong 
along-shore current. In spite of the timber being 
subject to the attack of sea worms, it is advanced 
that above the level of the sea worms’ depredations 
(low-water mark) the timber remains good, and 
even when the lower portion is rotten the upper 
part acts as a cage holding the stones in position. 
In any case, the life and ease of construction of these 
structures and the low original cost make them 
suitable for the smaller harbours when compared 
with the great cost of the more pretentious struc- 
tures of the large ports. As harbours of refuge, 
however, they are of little value. 

Rubble-Mound Breakwater.—The rubble-mound 
construction carried up to high-water level has much 
to recommend it, but a large amount of preliminary 
investigation is imperative before such a type can 
be adopted. One of the main essentials is the avail- 
ability in the near neighbourhood of a large amount 
of heavy stone at a low cost. The second considera- 
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tion of importance is the range of tide and exposure. 
Where there is little or no tide, as in the Mediter- 
ranean, a rubble breakwater would only require a 
quarter of the amount of material necessary for the 
construction of a similar wall in a locality of similar 
exposure having a tidal range equal to the depth at 
low water (which is equal to the tideless sea depth). 
This type has given good service on the whole and 
most of the failures have taken place in exceptional 
gales, due, in part, to nelgect to replenish stone 
disturbed in previous storms. 

On sea beds of sand or clay and mixtures of these, 
or sand and shell, rubble-mound breakwaters, or a 
rubble-mound foundation with upper works or pell- 
mell block crest, are generally adopted. The maiu 
cost of such breakwaters, if they are carefully con- 
structed, islow ; labour is, in part, unskilled and 
therefore cheap. The disadvantages are the large 
amount of material and great base width required. 
Preparation of the sea bed is unnecessary, the 
dumping proceeding from staging or barges, or from 
the breakwater itself. In this connection engineers 
generally prefer staging, as more even settlement 
and a larger area of operations are obtainable at 
one time, and it permits the individual placing of 
selected stones in positions «where they are most 
effective. 

Most of the rubble breakwaters that have 
weathered the storms of years at little maintenance 
cost are those where the sections have been formed 
originally at or near the natural slopes of material 
in disturbed water; this does not mean the angle 
of repose. In deep water, beyond the direct 
influence of breakers, rubble will remain stable at 
1: 14, but from about 15 ft. below low-water level 
up to low-water level wave action flattens the slope 
to from 1 in 3 to 1 in 7, and between low and high- 
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water level from 1 in 7 to 1 in 12, depending on the 
exposure and the size and density of the rubble. 
These mounds, which have originally been con- 
structed in quiet water at steeper slopes, have 
suffered severely in subsequent gales. If replen- 
ishment of the mound is necessary after a gale it 
should be brought up to the slope of the disturbed 
surface and not merely left at the repose angle 
when dumped, otherwise the next gale will again 
cause a similar settlement or readjustment of the 
surface slope. 

The wave action is most severe between 15 ft. 
below low water and mean sea level; above this 
the action is somewhat diminished, as the forward 
translating effect of the waves counterbalances the 
recoil or backward drag of the undertow. In 
exceptional gales, the upper part may not suffer 
from the direct attack at that level but as a result 
of the disturbance at the lower levels. For this 
reason, the top width of the mound should be made 
not less than equal to the depth of water ; preferably 
more. The most satisfactory of the rubble-mound 
breakwaters have a base width of about seven times 
the depth of water, the slopes being brought up 
gradually to seaward and at | : 1} or 2 onthe harbour 
side. To protect the crown and prevent creep 
harbourwards, large pitched blocks have been used 
on the crest and side slopes from low to high water. 
This carries out its purpose but has the disadvantage 
of facilitating the return of the undertow which 
tends to wash out the rubble at the toe of the slope. 
To prevent this the toe must be protected, as are 
the toes of dam spillways, by the construction of an 
adequate apron of heavy blocks, as shown in Fig. 10, 
on this page. 

On several such mounds in the United States 
where winter gales made large gaps in the crest, 
heavy blocks were concreted in during the summer. 
The next winter gales, however, again threatened 
the structure and several gaps were again produced. 
In the meantime, experiments had shown that sub- 
merged stones in a tank of water could be bound 
together by hot asphalt. The engineers were’so 
convinced of the efficacy of this material in binding 
securely the rubble of the pitched toe under water, 
that plant was installed to provide hot asphalt in 
large quantities and suitable transporting plant to 
deposit it in the sea at required points. The asphalt 
was dumped from large skips and, while still hot, 
penetrated into the crevices and voids of the 
rubble before cooling, thus forming a blanket of 
elastic and non-penetrable qualities. This binding 
material was so successful on the lower slopes that 
it was also used to bind the blocks of the crown and 
repair all breaches. 

Some engineers advocate a central core of small 
rubble with the heavier blocks heaped up at the 
toes, whereas others discard the small rubble 
entirely, using only the larger blocks for the fill. 
Preference for the small rubble is based on the argu- 
ment that it prevents the wave action from pene- 
trating the harbour through the mound body. 
Those who object to small rubble contend that 
there is a tendency for it to be drawn out by the 
wave action which it is supposed to oppose. The 
point is debatable, but certain conclusions can be 
drawn from hard facts. Small rubble in itself is 
useless, but large rubble can be made stable. Since 
existing walls of large rubble have proved that 
maintenance costs are lighter than those of mixed 
rubble, it would appear that it is preferable, in 
spite of the extra first cost and the larger volume 
of voids. As bearing out this point, it is only 
necessary to note the reliance which experienced 
engineers place upon the dumping of pell-mell 
concrete blocks, or large rocks, to protect exposed 
sea works, or other works such as on the banks of 
alluvial-plain rivers in flood where the scour is 
likely to be severe. 

The great advantage of pell-mell blocks is that 
there is economy of material, as the slope to which 
they are dumped is more or less maintained providing 
the depth location conforms to the accepted rules of 
wave action. Other things being equal, the con- 
struction of a base of rubble to about 20 ft. below 
the low-water mark surmounted by pell-mell blocks, 
as at Port Said, gives a satisfactory structure. The 
side slopes may be 1 : 1} on both faces. There are 
instances where a huge bank of sand has been 
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tipped into the sea to form a sub-base for a rubble 
breakwater; that at Valparaiso was no less than 
1,600 ft. wide with side slopes of 1 in 5. 

A very recent construction of a rubble break- 
water in which a great deal of care was taken in 
the selection of the material is that at Marquette. 
in Michigan, which is illustrated in Fig. 11, above. 
The bed of Lake’ Superior, on which Marquette is 
located, is quite firm, but slopes slightly towards the 
centre and diagonally to the line of works; in 
places it is of firm clay and in others of rock. 
The specification for the fill was that the core 
should be placed between toes formed of blocks of 
not less than 10 tons weight acting as aprons 
12 ft. wide, as shown in Fig. 11. The blocks were 
to be as nearly cubical or rectangular as possible ; 
restrictions were placed upon the proportions 
of the dimensions, no humps being permitted. 
All blocks had to be packed to minimise void 
spacing and to be placed in stable location. The 
core was not to contain more than 3 per cent. of 
stones of 1 lb. weight, nor more than 12 per cent. 
under 50 lb. weight, and not more than 50 per cent. 
of the total weight was to be of under 1 ton weight. 
All blocks had to be placed and packed in stable 
individual location. The whole was to be built up 
to the section shown and then covered by blocks of 
10 tons weight, packed stable and close, the least 
dimension being not less than one-third the 
greatest. 

It was specified that all stone was to have a mini- 
mum density of 165 lb. per cubic foot, to be durable, 
and to withstand the heat test and freezing test to 
the specification of the Bureau of Engineer Corps. 
In point of fact, a quarry close to the site provided 
all the stone required of a density of 180 lb. per cubic 
foot. Most of the dumping was done from barges, 
the heavy blocks being placed on deck and lifted 
and manceuvred into position by a floating crane. 
Frequently a block which would not bed naturally 
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into stable position was discarded for one position, 
and replaced by another. Other blocks were chipped 
on the barges to facilitate the bedding to blocks 
already dumped. 

Rubble Mounds with Superstructure.—Instead of 
dumping the blocks haphazard, some structures, 
notably those constructed by French and Italian 
engineers, have been built with coursed blocks of 
from 30 tons to 50 tons weight laid in steps and 
bedded dry on the rubble, as shown in Fig. 12. It 
is claimed that such construction is not only more 
stable, but that the primary cost aud mainten- 
ance is comparable with pell-mell construction, 
and that much less material is necessary. The 
obstruction to the wave action of this type, where the 
slope of the steps is at 45 deg. or more to the vertical, 
is similar to that of the rubble mound, and the 
stepped face affords some measure of protection 
against the scouring effect of the draw-back of the 
waves. A later development of this type is the 
breakwater at Catania, in Sicily, where the rubble 
mound is carried up to high-water level and the 
seaward slope is protected by wave-breaking pell- 
mell blocks of 40 tons weight; it is shown in 
Fig. 13. The stepped blocks are surmounted by 
@ monolithic structure forming a roadway and 
raised footway. The unusual placing of the higher 
parapet on the harbour side shows the unconserva- 
tive treatment of the Italian engineers. As placed, 
it can be appreciated that the blow of any breaker 
is partially dissipated over the roadway before 
reaching the parapet, so that the wave energy is 
spread over the structure as a whole and not con- 
centrated at any one instant over a single vertical 
face. An analogy of a shingle beach would not be 
fair, but it is instructive. In such a case the rush 
of the wave at the bottom terrace of the shingle 
diminishes and thins out as it mounts the succeed- 
ing terraces or steps. 

(T'o be continued.) 
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POST-WAR RECONSTRUC- 
TION : EMPLOYERS’ NEED 
OF ORGANISATION. 


[The following article has been written by a well- 
known industrialist and administrator who desires 
to remain anonymous in order that the views ex- 
pressed in it may be discussed on their merits alone. 

Ep., E.] 

THE impotence of British employers to play any 
effective part in the post-war reconstruction of our 
national industry and commerce is fast becoming a 
facile commonplace of cheap reiteration by the 
doctrinaire and political opponents of private enter- 
prise. Its friends, and they are many, would be 
reassured if they saw employers unite and courage- 
ously take up the challenge. They have a con- 
vincing case that has never yet been effectively 
stated. Bureaucracy as a competitor of private 
enterprise is now out of the running. The “ man 
in the street ’’ and, more important, the men and 
the women in the workshops, have learned from 
their own experience, the bureaucrats themselves 
having provided the proof, that departmental 
regimentation is a poor substitute for the initiative 
and enterprise of the British employer, with all 
his faults. Anyone to-day in touch with popular 
opinion has it borne in upon him by all classes in 
the community that they have had such a surfeit 
of bureaucracy as never to tolerate its paralysing 
and permanent grip upon our manufacturing indus- 
tries after the war. Industries in the nature of 








“public utilities,” now organised on the basis of 
private enterprise, may, however, be subjected to| 
some political substitute. 

Employers in the manufacturing industries should 
have no fear in taking up the challenge. They can 
point to their unique achievement in organising 
production for our national war effort with, they 
will admit, the most loyal co-operation of the admin- | 
istrative staff and the workpeople. Bureaucracy | 
would have one believe the achievement was theirs. 
That, however, is ludicrous to all engaged in industry. 
The Official Secrets Acts conveniently conceal some 
educative illustrations of bureaucracy’s best efforts 
in industry. Still, in spite of that restrictive screen, 
the manufacturing employers of this country can 
particularise, with justifiable pride, a war-time 
record, monumental and magnificent, as to which 
they are altogether much too modestly reticent. 

The war-time achievements of manufacturing 
employers, if properly publicised—and that has not 
yet been done, even in general terms—ought to 
and would, in this eminently fair-minded country, 
secure an appreciative hearing. In the best of us, 
however, gratitude for past benefits is generally 
combined with expectations of more favours to 
follow. Nothing is more certain than that public 
opinion (and employers cannot afford to flout it) 
will.expect employers to make their own distinc- 
tive contribution to post-war reconstruction. No 
national policy of ‘‘ full employment” can succeed 
without it. Our export trade with its enormous 
complications can never be resuscitated without 
the expert knowledge of the requirements of over- 
seas markets, and the highly specialised competence 
and skill of British manufacturers and of their 
overseas representatives. 

Imperatively necessary it is, therefore, in the 
country’s interests that employers should make 
their distinctive contribution to post-war recon- 
struction. In their own interests and in those of 
the industries in which they are engaged, it is even 
more immediately and directly urgent. There is a 
real danger in the disinclination of many manufac- 
turing employers who have great gifts of scientific 
design, and of technical development, and of efficient 
production, to turn their minds to constructive 
thinking in the somewhat alien and inexact sphere 
of economics. But until they do, on an organised 
and comprehensive basis, they cannot complain if 
the public take their ideas of the industrial future 
from well-meaning but ignorant social and ecclesi- 
astical visionaries, or economic ‘“‘careerists,” or 
persons with a political axe to grind. 

The form which the employers’ contribution to 
post-war reconstruction will have to take to be 





effective is now fairly apparent. (1) “‘ Fact-finding,” 





on which Sir Harold Hartley and Sir Ralph Wedg- 
wood properly laid such stress in The Times of 
November 27, 1942, and of January 13, 1943. One 
of the greatest difficulties confronting at the present 
time all concerned in post-war reconstruction is the 
lamentable lack of exact knowledge of the funda- 
mental facts both of industry in general and of each 
particular industry. (2) Advice to, and co-opera- 
tion with, the Government. It cannot be expected 
by employers that the Government or Government 
Departments, from their inherent intuition, can 
take intelligent action in regard to industrial matters, 
where political or international considerations leave 
that freedom of action open to them, unless em- 
ployers have put clearly, consistently, and cogently 
before them their case as they see it. (3) Colla- 
boration with Labour. If the war has taught any- 
thing, it has assuredly shown both employers and 
trade unions that they can make an immensely 
better business by themselves of organising efficient 
production than if subjected to interference by 
Government Departments. 

In all this, the essential pre-requisite of employers 
is organisation. In that, they are far behind trade 
unions. Certainly, as a whole and in many indus- 
tries, employers speak with no convincing unanimity 
in economic matters. The dissonance of their 
voices is due not to apathy, want of knowledge or 
experience, or dearth of leadership, but solely to 
absence of organisation. Their attention has been 
concentrated on technical progress and commercial 
advance. Yet England gave the world the model 
trade union organisation in the Amalgamated 
Society of Engineers. It is fair to say that, over 
the past few years, their variant declarations have 
ranged generally within two limits. One is the type 
from which all dynamic definiteness and decision 
have been pruned as the price of superficial unani- 
mity. The other is a product of the present pressure 
of production, where busy men are content to sub- 
scribe collectively to the unrealistic thesis of a 
theorist who has been entrusted with the formulation 
of their views, and, from difficulty in gathering them, 
has substituted almost inevitably his own. The 
power that is thereby left unharnessed is manifested 
by some valuable statements from time to time, 
issued by individual employers who have the faculty 
of constructive thinking and forcible expression. 

In practice, economic questions for employers 
fall into three categories. In the first are those 
which concern only particular sections of industries. 
They are numerous, and often sharply differentiated 
from one another. Two sections of one industry 
may differ radically in methods of manufacture, 
conditions of sale, mode of marketing (especially 
for export) and in many economic respects. Associa- 
tive influences are at their maximum, therefore, 
among employers in the same section. The second 
category includes a relatively smaller number which 
affect the whole of a sectionalised industry. These 
require decision for the industry by a body repre- 
senting and accepted as authoritative by all ite 
sections. The third category embraces a still smaller 
number on the governmental and even international 
level, questions which affect all the national indus- 
tries. They need consideration by a body repre- 
sentative of, and accepted as authoritative by, all 
the national industries. The only type of organisa- 
tion capable of so functioning is a federation built 
upwards from the sections. ‘‘ No federation suc- 
ceeds by imposition from the top,” the Colonial 
Secretary said in the recent Colonial Administration 
Debate. That is as true industrially as it is politi- 
cally. .Among employers it alone will potentise 
leadership, evolve a co-ordinated policy, and nurture 
the motive of the common good which must in the 
future be the dominant consideration. 

All the most important national industries are 
to-day federated for rates of wages and conditions 
of employment. That was early forced on them by 
collective bargaining with the federated trade unions. 
The position is illustrated by the engineering indus- 
try, with its many specialised sections. In it, labour 
questions are efficienty handled ; if they are local, 
by the district association (of .which most local 
engineering employers are members) of the Engin- 
eering and Allied Employers’ National Federation ; 
if they affect the-whole engineering industry, by 
the Federation itself in London; and, so far as 





they concern all or a number of national industries, 
by the British Employers’ Confederation (B.E.C.), 
a confederation of employers’ federations. Thereby, 
in labour matters, practically all the employers in 
the great industries can speak on the three levels 
with one voice. 

In the economic sphere, no similar pressure has 
operated. For economic questions, few employers’ 
federations exist. All the sections of the important 
industries express themselves through their sectional 
organisations, which are generally strongly organised 
and representative. Taking again the engineering 
industry for an illustration, it has no central organi- 
sation that, for economic questions, federates all the 
sectional organisations and represents all engineering 
employers, and that is a very serious defect in the 
organisation of the engineering employers. There 
is the British Engineers’ Association (B.E.A.), which 
has done much good work for all sections of engin- 
eering, mainly mechanical. Its members, however, 
are individual firms, drawn from many sections and 
constitutionally representative of none. Its deci- 
sions or recommendations, however apposite, are 
therefore not accepted as binding by any of the 
sections. As a result, all the sectional organisations 
in the engineering industry proceed on independent 
lines, and in regard to the same question often make 
their own representations to, and pursue their own 
separate negotiations with, the Government. Con- 
fusion of counsel ensues, and dissipation of what’ 
ought te be the weighty influence of engineering 
employers on bureaucracy and the Government. 

Higher up, on the “ all industries ”’ level, no body 
has power to speak on economic matters in the 
name, and on behalf, of all the national employers’ 
organisations. The Federation of British Industries 
(F.B.1.), although so called, is not really such a 
federation. This is not intended in any way to 
decry the great value of the many representations 
it makes to Government on economic questions 
affecting industry in general. Still less is it meant 
to depreciate the experience and expert knowledge 
possessed by the firms and trade associations indi- 
vidually who form its membership. It is merely 
stating the material fact that the F.B.L., as at present 
constituted, has no mandate to represent, or 
authority to speak for or to negotiate on behalf of, 
any employers’ organisation. The sooner it can 
become a true federation on the “all industries ” 
level, the better for national industry. 

Before the “ Lend-Lease”’ arrangements, the 
Government considered it essential to maximise 
exports in order to obtain foreign exchange. Sir 
Andrew Duncan, early in 1940, as President of the 
Board of Trade, set up the Export Council, and 
established 275 main export groups and 23 sub- 
groups for all the principal national industries. 
When “ Lend-Lease” happily supervened, and the 
subsequent, if not consequent, restriction of export 
trade ensued, later intensified by the demands of 
the fighting Services on national production, there 
remained small scope for exercise by the export 
groups of the activities originally assigned to them. 
It was then thought officially that the export groups. 
might individually and collectively, through the 
Central Committee of Export Groups, form a 
co-ordinated and comprehensive industrial organi- 
sation to give advice and take action regarding 
general post-war industrial reconstruction, in 
co-operation with the Industrial and Export Council, 
into which the Export Council had been expanded. 
Experience showed, however, that an industry is 
one integrated activity, that its export trade cannot 
be dissociated from its home trade, and that economic 
questions affecting both cannot be considered in 
separate watertight compartments. Official sug- 
gestions were made to employers, therefore, in all 
the homogeneous industries, to o ise themselves 
industry by industry, and, in the diversified indus- 
tries, section by section, and so to provide one 
body for each industry or section of industry with 
which the Government could consult and which 
could speak with one voice and act with one unified 
policy for the industry or section in question. 

Soon after these official expressions of desire for 
improved organisation, eithe post hoc or propter hoc, 
there followed what at first appeared to be promising 
action by some groups of employers. In July, 1942, 
the F.B.I. appointed a committee to consider and 
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report on the “‘ Organisation of Industry ’’ under the 
experienced chairmanship of Sir Charles Bruce- 
Gardner. He, as chairman of the Society of British 
Aireraft Constructors, has proved the value to an 
industry and to the nation of a strong, representa- 
tive employers’ organisation. He may be presumed 
to know that important employers’ organisations 
are not prepared to leave their views to be voiced 
through the F.B.1. as long as it remains constituted 
as it is to-day. Later, in November, 1942, there 
appeared, the ‘‘ McGowan Report,” as the ‘‘ National 
Policy for Industry’ has been called. The 120 
leading employers who signed it registered their 
emphatic belief in private enterprise and indicated 
the place which they thought industry should occupy 
in the framework of society. But only through 
collective bodies, integrated and articulated, can 
employers speak and act. Unfortunately, the report 
is silent on the essential question of employers’ 
organisation. Also in November, 1942, it was 
announced that a joint deputation of the F.B.L., 
the B.E.C., and the Trade Union Council were 
meeting the Minister of Reconstruction in order to 
try to arrange with him for the three bodies to 
bring before him the views of industrialists, both 
employers and workers, in regard to the shaping of 
post-war policy. The B.E.C., as explained, is a 
true confederation of employers’ federations in 
respect of labour questions. The T.U.C. is also a 
true confederation of trade unions for labour, and 
for economic questions. But the F.B.1. is not, 
unfortunately, the constitutional representative in 
economic matters of any of the employers’ industrial 
organisations. Indeed, at the time, these latter 
were individually submitting their own views on 
post-war reconstruction to the Industrial and 
Export Council and to the Post-War Export Trade 
Committee. 

On the “single industry” level, an important 
intimation was made last January. The British 
Electrical and Allied Manufacturers’ Association 
(B.E.A.M.A.)—probably the strongest and most 
active sectional organisation of employers in the 
engineering industry—and the B.E.A. announced 
that they had entered into negotiations to establish 
mutual co-operation. If, as was stated, this will 
acceptably provide for the subsequent voluntary 
adherence of other sectional organisations in the 
engineering industry, with full preservation of their 
autonomy, it will mean a substantial advance of the 
engineering employers on the way towards effective 
organisation. 

Could employers start de novo, the ideal organisa- 
tion would be an employers’ federation of every 
sectionalised industry for both labour and economic 
questions, merging into a confederation at the top 
of all the federations. So articulated, the confecera- 
tion could negotiate with the T.U.C. on level terms, 
and could, on behalf of all industry, advise or be 
consulted by the Government. But that does not 
appear capable of realisation. Employers must 
build on traditional foundations. Craft, the oldest 
trade union organisation, with us is on the “ hori- 
zontal”’ and not on the “ vertical” or industrial 
basis. A mechanic is a mechanic, irrespective of 
the particular industry in which he works. One 
‘ horizontal” employers’ organisation can, there- 
fore, as at present, negotiate the wages and condi- 
tions of employment of all mechanics. But that 
partial responsibility in respect of industries in which 
mechanics are employed is naturally not accepted 
by the employers in any of them, as qualifying such 
an organisation to represent them in economic 
matters. 

Were the writer to conclude at this point, he would 
be leaving his readers in the engineering industry in 
a state of most vulnerable complacency. The truth 
is that in none of our national industries is the 
organisation of the employers on a comprehensively 
articulated basis more overdue than in the engineer- 
ing industry. It is characteristic of the industry 
that it includes a large and, indeed, an increasing, 
number of completely differentiated sections. The 
employers in many of the sections are to-day 
associated in their own efficient and representative 
sectional organisations. Anyone conversant with 
the industry can start with the letters of the alphabet 
and enumerate them—the Agricultural Engineers 


Association, the British Electrical and Allied Manu- 








facturers’ Association, and so on—until a long list 
is completed. Each of these organisations is dealing 
with all questions of production, marketing, export, 
economics, which are peculiar to its own section. 
That is efficient organisation as it should be. But, 
at the same time, each without any consultation 
with the other is arriving at divergent decisions of 
policy and formulating inconsistent representations 
to Government on questions which are common to 
every section in the whole engineering industry and 
to every employer in it, without distinction. If 
such a dispersion, indeed divergence, of effort could 
be expressed in mechanical terms, it would at once 
be condemned by every engineering employer as 
the antithesis of efficiency. Yet the strange thing 
is that, in the economic sphere, the dynamic loss 
in the potential power of the industry to unify and 
consolidate its views and to impress them with 
maximum cogency on the Government has escaped 
appreciation. When there is added to this the fact 
that many engineering employers with diversified 
outputs are necessarily members of a number of 
sectional organisations, the unstabilising effect which 
divergent sectional views on common questions have 
on a firm’s own policy impairs seriously its ability 
to support loyally each sectional organisation as 
it should. 

How, then, should these manifest defects in 
organisation be constructively remedied in the best 
interests of the engineering industry? That, in 
view of the imminence of post-war reconstruction, 
they should be remedied at the earliest possible 
moment will hardly be contested, certainly not by 
anyone who will take the trouble to study the very 
pronounced trend of coming events in industry. 
Quite obviously, the first thing is to secure the 
effective organisation of all employers in a section 
of the engineering industry in one efficient sectional 
organisation. It is surely paradoxical that there 
should be two competing organisations covering one 
section, for no better reason than the incompati- 
bility of constituent personalities. 

Equally obviously, the second stage is to secure 
from the sectional organisations such an agreement 
of self-abnegation as will secure the remission by 
them to a central organisation, representative of 
the sections, of all major questions and issues 
affecting, and of all necessary action on behalf of, 
the sections, and such a degree of co-operation as 
will ensure that the decisions of the central organi- 
sation will be endorsed and adopted without 
involving any fetter on the autonomy of the sectional 
organisation. In theory, as vindicated by industrial 
experience, the central organisation should be a 
representative federation of the sectional organi- 
sations, financed by them and without any individual 
membership. 

There are few engineers who would not prefer to 
build a new machine rather than have to recon- 
struct and remodel an old one, designed by someone 
else for some obsolete purpose. In the case of the 
engineering industry, it would seem that the best 
progress can be made towards complete organisa- 
tion by adjusting the constitution and reorientating 
the activities of existing organisations. The B.E.A. 
to-day consists of member firms drawn from all 
the sections of engineering, but mainly from mech- 
anical engineering. If it could be enlarged into a 
federation consisting of, and financed by, all the 
sectional organisations in mechanical engineering 
each of the latter preserving inviolate its own 
autonomy, there would be a completely authori- 
tative and representative organisation of employers 
in mechanical engineering. If B.E.A.M.A. could 
be similarly expanded into a federation of the 
sectional organisations in electrical engineering, 
that branch of engineering would likewise be 
authoritatively and representatively organised. 
Then, to deal with all questions and matters common 
to mechanical engineering and electrical engineering, 
all that is necessary is to establish, on the “all 
industry ’’ level, a central organisation representa- 
tive of both B.E.A. and B.E.A.M.A. That might 
even, in @ transition stage, take the form of a 
Joint Committee, pending completion of final 
organisation. One important advantage of this 
scheme would be that organisations of manufac- 
turers not technically within the engineering 


industry, but many of whose problems are the | 


same, could in respect of common questions become 
affiliated to the central organisation of the envin- 
eering industry. 

With such a central organisation, empowered io 
consider and give authoritative decisions on || 
economic questions affecting the engineering indus 
try as a whole, there would be at last a body which 
could collaborate with the Engineering and A\lied 
National Employers’ Federation. Economic condi 
tions control the ability to pay and the standard 
of wages. It has been an undoubted disadvantave 
to engineering employers in the past that there 
has not been this collaboration. In addition, the 
Government would have what it has long wanted, 
namely, one body authorised to discuss with it 
all the economic issues which re-act upon all enyin- 
eering, and which can give to the Government the 
authoritative views of the whole industry. If such 
a body is not voluntarily established by the engin- 
eering employers, they will have no justifiable 
complaint if some organisation, devised by bureau- 
cracy, is forced upon them. From every angle of 
industrial statesmanship, the need for speedy 
voluntary organisation is indicated with increasing 
urgency. 

Let it not be thought that all this is merely a 
piece of new world “ blue printing,” a pastime to 
some post-war reconstructionists as fascinating as 
a cross-word puzzle. Far from it: the organisation 
of the engineering employers on a comprehensive 
and authoritative basis to form a dynamic body, 
capable of constructive thinking, of speaking with 
a common voice, and of taking vigorous and prompt 
action, is essential for the future of the engineering 
employers and the engineering industry. In the 
new world of industry, the individual employer 
outside his organisation will, in all ordinary cases, 
be a voice crying in the wilderness, a nuisance to 
his industry and an object of self-pity to himself. 
Confronted, as engineering employers collectively 
will be in the post-war world, with the pretensions 
of bureaucracy and attacks by political antagonists, 
and faced also with most difficult international 
complexities, it will truly be a case of “‘ United we 
stand, divided we fall.” 





STEPHENSON’S SPRINGWELL 
LOCOMOTIVES, 1826.* 
By E. A. Forwarp, M.I.Mech.E. 
(Concluded from page 365.) 
On October 7, 1826, the ledger recorded the supply of : 


1 piston for Tray. cwt. qr. lb. 
Eng. 01 iit @ 18/6 0 410 
1 steel key 0 0 OF @ i il/- 0 0 9 
Turning piston fitting up &c. &u? 6 
Wages repairing Travelling engines 
John Nicholson 6 days @ 5/- 110 0 
John Hedley 6 days @ 2/6 015 0 


4 Brass rings for packing pistons 
403 lb. @ 1/2 ov. e 
Wages turning, cutting, &c. 115 9 


Messrs. Stephenson had fitted brass packing rings 
to the pistons of one or more of the early S. and D. 
locomotives, as George Stephenson referred to them 
in a letter to Hackworth dated May 3, 1826, and it 
would now appear that they were being tried on the 
Springwell engines also. A 9 in. piston of the stated 
weight would have a length of some 4} in., including 
the cover, while the brass ring would be 3} in. long and 
} in. thick. Most of the metallic piston packings of 
that period were pressed outward by separate springs, 
but as no springs are mentioned here, it is probable 
that the rings were packed behind with hemp gasket, 
a method described by Tredgold in 1827, and also 
used by Messrs. Stephenson in 1829. 

From the weights given for the wheel crankpins and 
return cranks, and by comparison with those supplied 
for the S. and D. and Killingworth engines, it appears 
that the main crankpins were about 2} in. in diameter 
in the wheel, where they were keyed, and had a spherical 
journal 2} in. in diameter for the strap end of the con- 
necting rod. On the plain pins, a smaller extension 
from this carried a 1j-in. ball end for the coupling rod. 
On the other pins, outside the spherical journal, a return 
crank arm was forged, and this carried a ball-ended pin 
for the other end of the coupling rod, its position being 
90 deg. from the main crankpin. 

From Wood's statement about the wear of the cast- 
iron wheels on the Killingworth engines, they lasted 


* Paper read at a meeting of the Newcomen Society, 
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at least nine months, and it may be supposed that the 
Springwell wheels lasted about the same length of time. 
The ledger shows that new rims were supplied approxi- 
mately at that interval. After the new two-piece 
wheels had been supplied in July and December, 1826, | 
the next wheel entry is dated June 8, 1827, and reads | 
“for 4 locomotive engine wheels 23.0.1 @ 16/4.” 
The entry also includes cranks and crankpins, with 
wedges, wood plugs and bolts and nuts as in the previous 
set. These wheels were obviously still of the two-piece 
type, although they were over 2 cwt. lighter than the 
earlier examples. On August 1, 1827, is noted the 
delivery of “* one Trav. Eng. wheel rim 3. 1. 22 @ 16/4.” 
Taken in conjunction with the previous entry, this | 
shows that the weight of the wheel centre was exactly | 
the same as before, and the reduction of weight of | 
67 lb. per wheel was entirely in the rim. 

In March and May, 1829, wrought-iron tyres were | 
fitted on the wheels of the Springwell engines. Wood, | 
in the 1831 edition of his Treatise on Railroads, stated | 
that, about 1827, he had a rim, or wrought-iron tyre, 
put upon a set of the Killingworth engine wheels. | 
‘These tyres were made by the hammer of the workman, | 
and, not being of uniform thickness, produced consider- | 
able resistance. This experiment showed that less | 
wear took place than with the cast-iron wheels, and | 
was so satisfactory that the Bedlington Iron Company | 
was induced to erect a pair of rolls for the purpose of 
rolling the tyres by machinery. The ledger shows that 
Wood’s first wrought-iron tyres were “ done at Bedling- 
ton, Sept. 23rd 1826.’ The ledger entries relating to 
wrought-iron tyres for the Springwell engine wheels 
are :— 








March 6th 1829 
4 Trav. Eng. Wheel rims hooped with Be & | 
iron & turned 19 0 6° @ 28/- 26 13 6 

May ist 1829 
For 4 hoops & fitting on Trav. Eng. 


wheels 9 226 @ 36/- 17 10 4 
Turning wheels, &c. 710 O 
25 0 4 


From the weight of the rims with tyres supplied in 
March, it would appear that they were of the same 
kind as were tried on the Darlington line in November, | 
1828. In this arrangement a special rim was cast 
smaller in diameter than usual and with a deep flange 
which would project beyond the wrought-iron tread, 
the latter being a plain hoop, | in. thick, shrunk on the 
cast rim. The weight of the second set of tyres 
indicates that they were of the full width of the rim, 
with the flange formed on them in the process of rolling. 
As wheels, and not rims, are mentioned here, it may be 
that these tyres were put on some of the original one- 
piece wheels suitably turned down to receive them. 
This arrangement would be reasonable, as the adoption 
of a renewable wrought-iron tyre would do away with 
the need for a renewable cast-iron rim. 

It is stated in Stephenson and Locke’s pamphlet that 
the inclination of the Springwell railroad varied from 
1 in 280 to 1 in 80, the average being 1 in 220. One 
engine travelled with 18 wagons weighing 22} tons, or 
with engine, 33 tons, at an average speed of 6 miles an 
hour. Mr. John Wood, the colliery viewer, had fur- 
nished them with an account of the cost of maintenance 
of the two engines during 1827 and 1828 as follows :— 


1827 








Wrightwork £10 15 5 
Smithwork 40 17 3 
Sundry tradesmen’s accounts 50 2 0 
101 14 8 
Deduct old materials 919 3% 
Cost of two engines £91 15 4% 
1828 
Smithwork £22 15 0 
Malleable iron bars 27 8 3 | 
Wrightwork 43 32 


Sundry Tradesmen’s accounts 
including carting, stopcocks, 
pumps, clacks, &c. 3117 6% } 

£86 3 11% 


Cost of two engines 





| 
| 


| highly concentrated fire. 
|can carry 2,000 Ib. of bombs, together with sufficient 


| structure, therefore, have a smaller percentage effect on 


| it is, in fact, a direct descendant. 


FIGHTING AIRCRAFT OF THE 
ROYAL AIR FORCE. 


THE frequent references in the daily Press to the 
exploits of the Mosquito aircraft, which is employed 
by the Royal Air Force as a day and night bomber, 
and also as a long-range day fighter and intruder, 
have aroused considerable interest in the design and 
construction of this machine, so that although a fully 
detailed technical description of it cannot yet be 
published, the particulars given below and the photo- 
graphs reproduced on page 390, will probably be wel- 
comed. The Mosquito is unique, it is understood, in 
being the fastest aircraft in operation in any country, 
and also in having the most widely dispersed produc- 
tion, doubtless owing to the fact that it is constructed 
of wood. Another noteworthy feature is that although 
its design was not commenced by the de Havilland 
Aircraft Company, Limited, until after the outbreak 
of war, the Mosquito was employed in operations against 
the enemy in less than two years—22 months to be 
exact—from the time that a start was made on the 
design. This is, perhaps, the more notable when it is 
remembered that, between the present war and the 
previous one, the activities of the de Havilland Com- 
pany were confined entirely to the production of civil 
and commercial aircraft. 

The machine is shown in the air and on the ground 
in Figs. 1 and 2, respectively, on page 390, and from 
these illustrations its general form will be clear. We 
may mention, however, that the two engines fitted 
are Rolls-Royce Merlins driving de Havilland three- 
bladed Hydromatic airscrews. The wing span is 
54 ft. 2 in., the length overall 40 ft. 9} in. and the 
height from the ground to the tip of the propeller, 
with one blade vertical and with the tail wheel on the 
ground, is 15 ft. 3 in. It will be noticed from Fig. 1, 
however, that the tail wheel, as’well as the main landing 
wheels, are retractable in flight. When used as a 


| fighter, the Mosquito is fitted with four 20-mm. cannon 


and four 0-303-in. machine guns, all of which are 
mounted in the nose of the fuselage so as to give a 
As a bomber, the machine 


fuel to enable it to cover practically the whole of 
Germany. 

The main reasons for employing wood as the con- 
structional material were to expedite the design and 
prototype stages and so get the machine into production 
as rapidly as possible, to make use of new material 


Messrs. Hawker Aircraft Company, Limited, and, as 
will be seen from the illustrations, is a low-winged 
cantilever monoplane. It has a wing span of 41 ft. 7 in., 
an overall length of 31 ft. 11 in., and the height, with 
the tail down and one blade of the airscrew in the 
vertical position, is 15 ft. 34 in. It is fitted with a 
Napier Sabre sleeve-valve engine which has 24 cylinders 
arranged in four banks of six cylinders each, in H 
formation, and its armament consists either of four 
20-mm. Hispano cannon or 12 0-303-in. Browning 
machine guns. These weapons all fire from the wing 
tips. The Typhoon fighter has proved more than a 
match for the enemy’s raiding aircraft which attack 
coastal me under cover of cloud; although it is 
larger and heavier than the F.W. 190’s usually sent on 
these raids, it is obviously sufficiently manceuvrable to 
deal with them effectively. The Typhoon is also 
playing an important part in the offensive against 
railway and other transport targets in enemy occupied 
countries. At sea it has been used with good results 
against E-boats, armed trawlers, minesweepers and 
other enemy craft. Doubtless there will be plenty of 
work in the not far distant future for both types of 
aircraft referred to above. 





ULTRA-HIGH PRESSURE LA MONT 
BOILER. 


A STEAM-GENERATING installation of exceptional 
interest has recently been described in a paper, 
entitled “‘ 1,825 lb.-pressure Topping Unit with Special 
Reference to Forced-Circulation Boiler,’’ read before 
the American Society of Mechanical Engineers, by 
Mr. F. 8S. Clark, Mr. F. H. Rosencrants and Mr. W. H. 
Armacost. The following article is based upon that 
portion of the paper describing the ultra-high-pressure 


| La Mont boiler, since this has not only the largest 


capacity of its type yet installed, but is the first 
to be erected in the United States. The evaporative 
capacity is 650,000 lb. of steam per hour at a pressure 
of 1,825 lb. per square inch and a temperature of 
960 deg. F. at the superheater outlet. The designed 
pressure is 2,000 lb. per square inch. It is not claimed 
that these figures present any radical departure from 
previous installations of other types of boiler in them- 
selves, but they are certainly an advance as applied to 
a forced-circulation boiler. 

It will be obvious from the employment of the term 





supplies, and to employ a fresh labour group. Other | 
advantages of wood are ease of repair, buoyancy, which | 
enables the machine to float for many hours, and the | 
fact that furniture and other woodworking factories, 
both large and small, could be readily arranged for the | 
construction of these aircraft. In addition to these | 
advantages, Messrs. de Havilland point out that the | 
design of an airframe in wood involves the use of spars 
and other structural members which are necessarily 
more bulky than those which would be employed in a 
metal airframe of equal strength. Bullet holes and 
fragments of anti-aircraft shells which may pierce the 


a wooden aircraft than on one of metal construction. 
The fuselage is of stressed-skin construction similar to 
that used in the Albatross, which was designed in 1937; 
its durability under extreme weather conditions were 
therefore well known from the operating experience 
with the latter machine in Arctic and tropical climates, 
as well as in European countries. The form of the 
Mosquito, it may be noted, bears a general resemblance 
to that of the Albatross and Comet machines, of which 


In addition to its wooden construction the design 
of the Mosquito incorporates other interesting features 
for the purpose of simplifying manufacture. The 
fuselage, for instance, is divided longitudinally to 
facilitate installation work, and a simple form of rubber- 








| compression undercarriage leg is used which can be | 


made by any ordinary sub-contractor, as large forgings 
and heavy tools to machine them are not required. 
For retraction purposes a simple hydraulic jack is 
employed and this can be made from plain tubing ; no 
specialised valve gear is needed. In general, the use of 
machined parts, forgings, Duralumin extrusions and 
light alloys has been reduced to the minimum ; forg- 
ings, in fact, have been practically eliminated by the 





| 
| 
| 


use of high-strength castings. | 


It is not yet permissible to give performance data | 
for the machine but the results obtained are of a| 


It is curious to note that, while the Stockton and | sufficiently high order for those responsible for the | 
Darlington locomotives were frequently requiring new | design to be congratulated. Finally, it may be men- | 
boiler flues, there is no ledger record of any new flue | tioned that, in this country alone, the de Havilland 


tubes for the Springwell engines. 


parts mentioned were, on March 24, 1829, “ for 8 boiler | about 400 sub-contractors engaged in making com- 
plates set for Travelling Engine chimneys, 4. 2.7. @| ponents for Mosquitoes. The machines are also in full 
30/- £6. 16. 10.” 
must have resembled Wood's illustration of a later 
Killingworth engine, in his 1831 edition, except for recent is th 
their shorter wheelbase and the absence of springs for | fighter, which is illustrated in Figs. 3 and 4, on page 390. | 
the axles. 





In appearance, the locomotives | production in Canada. 


This machine was designed, and is constructed, by 


The only boiler} Company has some scores of dispersed depots and 





Another aircraft of which a good deal has been | 








| ing plant. 


“topping-unit”’ in the title of the paper that the 
installation, which consists of the La Mont boiler and 
a turbo-generator, is an addition to a previously-exist- 
i This plant comprised originally five boilers 
having a total evaporative capacity of about 1,000,000 
lb. of steam per hour, supplying two turbo-generators 
of a combined output of about 75,000 kW. The 
turbine steam supply was at a pressure of 375 lb. per 
square inch and a temperature of 750 deg. F. at the 
turbine. The object of the addition was to provide 
further generating capacity and to improve the economy 
of the station. The new turbo-generating set ‘is de- 
signed to produce 25,000 kW when using 620,000 Ib. 
of steam per hour at a pressure of 1,800 lb. per square 
inch and a temperature of 950 deg. F. Of this steam, 
538,000 lb. willbe returned to a reheater in the boiler 
at a pressure of 400 lb. per square inch and a tem- 
perature of 603 deg. F. The balance is made up of 
gland leak off, intercepted in a separate condenser, 
and of steam to the third stage of feed-water heating. 
A part of the steam from the reheater, the temperature 
of which is increased to 760 deg. F., is used for the 
high-pressure boiler feed pumps, etc., the remainder, 
about 500,000 lb. per hour, being delivered to the 
two previously-existing low-pressure turbines, where it 
will be used to generate 47,800 kW. The La Mont 
boiler will, therefore, account for a total power pro- 
duction of 72,800 kW. Exhaust steam from the 
turbines driving the high-pressure boiler feed pumps 
is used for the first stage of feed water heating. Second- 
stage heating is effected with steam bled from these 
turbines at about 125 lb. per square inch. Heater 
drainage is pumped to the boiler feed pump suction 
header. The increased output of the station is shown 
by the fact that modifications have had to be made to 
the main transformers to increase the capacity from 
82,500 kVA to approximately 107,250 kVA. 

In dealing with the principles of design of the boiler 
it is not proposed to describe the construction in detail, 
since sufficiently clear accounts of La Mont boilers have 
already been given in ENGINEERING, as, for example, 
in vol. 144, page 594 (1937), and vol. 146, page 414 
et seq. (1938), but the lay-out of the boiler now under 
consideration may be referred to. This lay-out is shown 
diagrammatically in Fig. 2, page 387, which should be 
examined in conjunction with the more detailed drawing 
of the two steam drums shown in Fig. 3. Referring to 
Fig. 2, the boiler casing consists of two main chambers, 


heard in recent months is the Typhoon single-seat | that on the left constituting the furnace and that on the 
right housing the economiser and the convection ele- 
ments of the superheater. The radiant element of the 
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superheater and the reheater following it are situated | 1} in. in external diameter, and are arranged in two | bottom of the furnace through a number of tubes 3+ in. 
across the passage between the furnace and the econo- | layers, one behind the other, though appearing as a_| in external diameter, as shown in the cross-section of the 
miser chamber, the superheater being the element to the | single line in Fig. 2. This arrangement gives a widely- | rear wall header given in Fig. 4, and of the side wall 
left and the reheater that to the right. The furnace | pitched screen in front of the superheater so that free | header shown in Fig. 5. The headers are made of 
chamber is 48 ft. high by 32 ft. wide by 20 ft. 9 in. deep | flow of the gases is not restricted. These tubes are | carbon steel. The rear wall lower header is 10} in. in 
from front to back, the back being the wall adjacent | finally led to the header j, as shown. The side furnace | external diameter by 1 }f in. thick. The side wall lower 
to the economiser chamber. The walls are faced with | walls have each a sheet, of tubes which run vertically | headers are 8§ in. in external diameter by 1,4 in. 
refractory tiles in front of which the boiler tubes are | from headers at the bottom of the furnace to headers }thick. The circulating water to the furnace tubes is 
arranged over the whole surface, as indicated by the | at the top, these latter headers being connected to the | regulated in amount, according to the position and 
heavy black lines a in Fig. 2. The tube surface, pro- | steam drum by the tubes seen at A in Fig. 3, there being | length of the various elements, by means of nozzles 
jected, is 6,000 sq. ft., and the combustion volume of | 34 of these tubes, 2} in. in external diameter. at the base of each tube. These nozzles are carried 
the furnace is about 31,000 cub. ft. It will be noted in Fig. 2 that the tubes at the bottom | in the perforated strainers seen spanning the headers. 
For clarity, the heat-absorbing surface of the fur-|of the furnace apparently pass over the slag hole, | In Fig. 4 the inclined tube is one of the front wall of 
nace may be divided into four groups of elements | but in reality they are diverted round it. Diversion of | the furnace, which tubes, it will be recalled, first run 
in which all the elements are of similar design, and | the side wall tubes also takes place, this being at each | across the bottom. The vertical tube is one of the 
which, because of their similar situation and expo- | of the four corners at the bottom of the furnace. The /| rear wall tubes. The nozzle in the inclined tube is 
sure, absorb approximately the same amount of heat | burners are situated in these areas. At each corner | 0-40 in. in diameter and that in the vertical tube is 
per element. All the furnace wall tubes are 1} in. | there are three pulverised-coal burners lying one above | 0-34 in. in diameter. This last figure also applies to 
in external diameter by 0-165 in. thick and are of low-| the other and in between them are two oil burners, | the nozzle seen in Fig. 5 for the side-wall tubes. The 
earbon steel. They are pitched at 14 in. and, since | so that there is a vertical row of five burners in each | tubes, as already stated, are 1} in. in external diameter. 
they all lie between headers, it is obvious that this close | corner of the furnace. The axes of the burners are | The strainers in all cases are | in. in external diameter 
pitching involves wider disposition where they enter | not coincident with the diagonals of the furnace in| and are perforated with holes 4 in. in diameter, the 
the headers. Taking the front-wall element first, the | plan, but are at an angle to these diagonals so that | aggregate area of the holes being more than 20 times 
tubes start from the header 5, seen at the bottom left-| they are tangent to an imaginary circle, this arrange-| that of the nozzle. The pressure drop through the 
hand corner of the furnace in Fig. 2. The tubes in this | ment being adopted to create a vortex, or, rather, nozzles is designed to be about 15 lb. per square inch. It 
header are actually 14 in. in diameter, but each | a whirling effect in the centre of the furnace. There | should be noticed that the tubes in Figs. 4 and 5, 
bifurcates into two 1} in. tubes, so that the pitch of | are four auxiliary oil burners in the upper part of | though shown broken off, are actually finished as stub 
the larger tubes is 2§ in., which gives ample ligament | the front wall opposite the superheater. The fuel | ends similar to those seen projecting from the steam 
area in the header shell. The 1} in. tubes run across normally used is coal and the superheating surfaces | drum in Fig. 1. All the stubs are welded in the headers 
the floor of the furnace, up the front wall and across the | are proportioned for this fuel. When burning oil the | and boiler drums and there are no expanded tube joints 
top of the furnace to the header c. For the sake of | designed superheat and reheat temperatures will be | anywhere in the system. The stubs were welded in 
simplicity, the tubes are shown entering the header at | obtained by using the auxiliary oil burners in addition | place in the shops, and the actual tubes were welded 
one level ; actually, they do so at three levels, the stag- | to the main burners. | to them when the boiler was erected on the site; there 
gered effect thus produced providing adequate ligament | The cardinal feature of the La Mont boiler, namely, | were approximately 2,720 such “ field” welds. It will 
strength. The header is connected to the steam drum d | forced and controlled circulation, should now be con-| be understood that tube welding is not specifically 
by 25 short tubes, or nipples, 3} in. in diameter. This | sidered. The mixed steam and water from the furnace | a part of the La Mont boiler construction; it was 
arrangement of small headers connected to the drum | wall tubes is discharged into a partitioned-off upper | adopted for this boiler in view of the high pressures 
by widely-pitched large-diameter nipples is clearly | part of the steam drum as shown on the left in Fig. 3. | involved. 
distinguishable in Fig. 1, which is reproduced from a The flow passes through a separator, the steam going| The main steam drum seen in Fig. 1, and shown in 
photograph taken with the camera facing the top of | to the dry drum and the water being caught in the | cross section in Fig. 3, is 41 ft. 3} in. long, 4 ft. 6 in. 
the steam drum. To enable the various connections to | bottom of the steam drum from which it is drawn | in internal diameter, and 4% in. thick. The dry drum, 
be identified reference should be made at this point to| by the circulating pumps through a downcomer pipe indicated at e in Fig. 2 and shown in cross section in 
Fig. 3. Above the steam drum d is the so-called dry | 14 in. in diameter at each end of the drum. These | Fig. 3, is 24 ft. 2 in. long, 4 ft. in internal diameter, 
drum e. The two drums are directly connected in two pipes are not visible in Fig. 1. They are joined at the | and 4% in. thick. Both drums are of molybdenum 
ways, namely, by the steam outlet pipes /, and the | bottom by a cross-connection pipe, of the same dia-| steel and have welded longitudinal seams. The metal 
drain pipes g. The outlet pipes are the two rows seen | meter, from which the three motor and turbine- | between the tubes is 90 per cent. of that of the unpierced 
at the lower part of the drum as it is lying in Fig. 1.| driven circulating pumps pick up the water. The | drum and, since this gives the same strength as the 
The drain pipes are the four widely-pitched pipes | pump impellers are of the simple overhung type. The | weld, the shells do not need to be thickened where the 
seen above the outlet pipes. Above the drain pipes | designed pressure on the suction side is 2,000 Ib. per | tubes enter them. There are 66 tubes, f, between the 
are two rows of pipes which convey the discharge | square inch and on the delivery side is 2,050 lb. per| steam drum and the dry drum. These are 3} in. in 
from the side walls. These are indicated at h in Fig. 3, | square inch with a temperature of 610 deg. F. The/| external diameter by 0-32 in. thick. The passage of 
but are not shown in Fig. 2. At the top of Fig. 1, the | packing of the shaft is interesting, there being three | the steam across the dry drum is indicated in Fig. 3. 
header c, Fig. 2, is visible, and beyond it is a similar | labyrinth glands followed by chambers. The first | Before leaving this drum for the superheater it passes 
header, j in Fig. 2, taking the discharge from the rear | chamber is connected to the delivery of the boiler feed | through a drying element. The tubes to the super- 
wall furnace tubes. The economiser discharge pipes pumps, the second to the suction of those pumps and | heater header, shown at & in Figs. 2 and 3, are 40 in 
seen at the bottom of the drum in Fig. 3 are not visible | the third to a flash tank. A reducing valve on the/ number and are of the same diameter and thickness as 
in Fig. 1. last chamber keeps the pressure on the gland packing | the tubes f, the material in both cases being medium 
Returning now to a consideration of the furnace walls, | at 115 lb. per square inch, which is a manageable | carbon steel. From the header, the steam passes into 
the rear tubes run up the wall from the header 5, | figure. When two of the pumps are working together | the convection element of the superheater / in Fig. 2, 
Fig. 2, in a closely-pitched sheet, similar to that on the | the whole of the water in the boiler system is circulated | and thence to the radiation element, m, in the same 
front wall, but at the bottom of the opening to the | in a period of from 1 minute to 14 minutes, the exact | figure. The convection element bas a surface of 
economiser chamber, half the tubes are diverted to | time depending upon the level of water in the drum | 24,371 sq. ft. and the radiation element of 3,212 sq. ft. 
the right and half to the left as shown. Those at the | and the ratio of steam to water in the furnace wall | It will be inferred from these figures that the elements 
right, passing under the reheater, enter the header 4, | tubes. When delivering at a rate of 3,500 galions per | are by no means the simple loops indicated in Fig. 2; 
from which their contents are taken through 14 tubes | minute for each pump, two pumps circulate about! they are, in fact, banks of tubes of hairpin form. 





of 3} in. external diameter to the header j, which is | 2,100,000 lb. per hour or three times the full-load | The convection tubes are 2} in. in external diameter 
connected by 20 nipples 3} in. in external diameter | evaporation rate. The steam equivalent of the energy by either 0-30 in. or 0-32 in. thick according to their 
to the drum d. The tubes at the left of the fork and | consumed by the circulating pump motors is approxi- | situation. They are of low-carbon steel in the lower 
in front of the radiation superheater are increased, | mately 0-30 per cent. of the steam generated. half of the superheater and of carbon-molybdenum 
at a point just below the superheater, from 1} in. to 


| The circulating pumps deliver to the headers at the | steel in the upper half. The tubes of the radiation 
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superheater are 2 in. in external diameter by 0-3 in. 
thick, the exit loop being, however, 0-38 in. thick. 
They are of chrome-molybdenum-titanium steel. 

Since the reheater is, in a sense, outside the boiler 
circuit it will be dealt with later and the economiser 
will now be described. It is indicated at n in Fig. 2, 
and is divided into upper and lower pairs of banks 
as shown. It is made up of horizontal multiple-loop 
finned tubes 2 in. in external diameter by 0-28 in. 
thick, of low-carbon steel. The total heating surface 
is 25,854 sq. ft. The feed water enters at the bottom 
header and leaves the top header for the steam drum, 
as shown in Fig. 2. It will be noticed from this figure 
that the economiser is screened throughout its length 
from the convection superheater and that its upper and 
lower sections are separated by a horizontal plate 
attached to this screen. The object of this arrange- 
ment is to provide superbeat control. The divided 
outlet passage o, for the waste gases has each of its 
divisions fitted with a damper. If, therefore, the 
superheat has to be reduced the bottom damper is 
closed, with the result that the path of the waste gases 
is over the top of the screen plate and downwards 
through the top section of the economiser. The con- 
vection superheater is, therefore, situated in a dead 
area, as far as motion of the waste gases is concerned. 
On the other hand, if the top economiser damper is 
closed, the only outlet for the waste gases is down- 
wards over the whole length of the convection super- 
heater, round the lower edge of the screen plate and 
upwards through the lower section of the economiser. 
It will be evident, then, that by appropriate manipula- 
tion of the pair of economiser dampers, complete control 
of the amount of superheat is provided. 

As an indication of the operation of these dampers, 
it may be noted that, when the boiler is steaming at the 
rate of 620,000 Ib. per hour, the calculated temperatures 
of the waste gases are as follows. After passing through 
‘the radiation superheater and the reheater, the 
reach the top of the convection superheater at 1,640 
deg. F. The temperature at the point of entry to 
the upper section of the economiser is 980 deg. F., 
and at the point of entry to the lower section is 890 deg. 





| F. 


With both dampers open, the temperature of the 


| gases leaving the top damper is 535 deg. F., and the 


| 








temperature as they leave the bottom damper is 655 
deg. F. Owing to the different quantities of gases 
passing, their temperature is 635 deg. F. as they enter 
the air heaters p, in Fig. 2. There are two of these, of 
the Ljungstrém regenerative type, each having a heat- 

exchanging area of 55,200 sq. ft. The gases, which are 
drawn through the heaters by two induced-draught 

fans, leave them at a temperature of 290 deg. F. The 

air is heated by being passed through the heaters, by 

way of the ducts g, by means of two forced-draught 

fans, being raised in temperature during this passage 

from 80 deg. F. to 530 deg. F., and being delivered at | 
the latter temperature to the furnace. The pressure at 

the air-heater inlet is 11-8 in. of water. The boiler is 

provided with two turbine-driven feed pumps each 

having a capacity of 325,000 lb. per hour. The feed 

water is heated to a temperature of 446 deg. F. and 

leaves the economiser at 520 deg. F. The reheater, 

indicated at r in Fig. 2, consists of tubes 2} in. in 

external diameter by 0-135 in. thick of low-carbon 

steel. The heating surface is 4,381 sq. ft. The pressure 

at the reheater outlet is 372 lb. per square inch and the 

temperature 762 deg. F. 

Some notes on the operation of this unusual boiler 
may prove of interest, though, at the time the paper 
was read, it had been working for about a month only. 
During this period the whole unit had been in practi- 
cally continuous operation and, when the details were 
given, was carrying a load of 17,500 kW with a throttle 
pressure of 1,725 Ib. per square inch. The boiler 
output was 480,000 Ib. per hour. It was considered 
unwise to carry a higher load until some defects which 
had developed in a by-pass reducing valve, and in one 
of the feed water regulators, had been remedied. The 
major troubles encountered were leaks in the auxiliary 
equipment and carry-over from the main drum to the 
dry drum under conditions of high water level and 
bigh concentration. The drum baffle arrangements 
were modified. There was one tube failure, due to 
defective metal. A piece of tube about 5 ft. long was 











| the form of a wide open rupture, but it was possible to 
| maintain the water level in the steam drum until the 
| furnace was partially cooled. Some of the valves in the 
| ciroulating system gave trouble from leaky flanges, 
but this was remedied by a change in the type of 
gasket used. A few leaks at the plugs of the nozzle 
tubes of the lower furnace headers were made good 
without reducing either the pressure or boiler output. 
No leaks on any welded joints and none on 
the manhole covers or the safety valve flanges. Some 
difficulty was experienced with the labyrinth packing of 
one of the circulating pumps and this necessitated 
replacement. During the preliminary operation it was 
found necessary to lap in the high-pressure safety 
valves and the water-gauge column fittings in order to 
make them tight at full pressure. 

No official tests had been run before the reading of 
the paper at the beginning of December, 1942, but 
observations had been made of the main conditions, 
these observations being plotted on charts embodying 
the anticipated results. No useful purpose would be 
served by commenting on these charts in view of the 

ibility of further data becoming available when the 
iler is worked up to its full pressure and output. 
One finding, however, is of interest, namely, that, it may 
be reasonably presumed that, had conditions permitted 
a different situation for the steam take-off pipes on the 
main steam drum and additional internal dryers fitted 
to the drum, it would have been possible to have 
omitted the dry drum. This conclusion was arrived 
at from observations on the dryness of the steam. The 
heat balance, constructed for an output of 425,000 Ib. 
per hour, using observed temperature and CO, data, 
etc., and based on a West Virginia coal of 18 per cent. 
volatile content, shows losses as follows. From dry 
gas, 5-2 per cent.; hydrogen and moisture loss, 3-2 
per cent. ; loss from moisture in the air, 0-14 per cent. ; 
carbon loss, 0-5 per cent.; and radiation loss, 0-46 
per cent. The total losses thus amount to 9-5 per 
cent., and the efficiency, by difference, is 90-5 per 
cent. 

The preliminary report appended to the paper con- 
cludes with the following paragraph. “In general, 
the observed performance reveals that the proportions 





cut out and a new piece welded in. The failure tool- 


of all elements of the heat-absorption equipment and 
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also the capacity of forced- and peueaune fans INSTITUTION ELECTIONS. PERSONAL. 
are on the generous side ; also that the range of control 
provided permits regulation of important temperature o7 
values to the anticipated performance with some ete nD B Ciieiiedes: OW. 2 Deeds | relinquished the chairmanship of the British Power and 
margin to spare.” The regulations of the War Depart- C. Firth, Blackpool . WE Geum P King’s Crum, Light Corporation, Limited, owing to the pressure of his 
ment of the United States do not permit mention of | ;/ CY ae eee ae " rp | duties with the Royal Air Force. He has been succeeded 
London ; Sir Charles Hambro, K.B.E., M.C.; H. T./ 1. gm Roserr Huron, who has been acting chairn 
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unit was manutfactu Vv essrs. om bustion ingi- | . | R. J. N. UBY, M.1.Mech.h., F.C.5., general mana- 
neering Company, Incorporated, 200, Madison- avenue, | a. Member. — - — —— |ger, Messrs. Richard Thomas and Company, Limited, 
New York, U.S.A., and the British licensees are Messrs. | Ceylon J. H. Bake liddles rough Fred Og en | Redbourn Hill Works, Scunthorpe, has been elected 
La Mont Steam Generator, Limited, 8, Waterloo-place, | aos oun tes, = A Chandler : | chairman of the Lincolnshire Ironmasters’ Associat 
London, S8.W.1. . sy Ne > ’| for the 

‘ lJ 


. de C. Fairbanks, Manchester ; P. G. Gibbins, Lon- | consented to serve as this year’s President of the Lincoln- 
don ; J. C. Gregory, Bristol ; H. Harrison, Blackpool ; | .5.i.6 tron and Steel Institute. 
C. T. Hutson, Kenya; W. Ingleson, Birmingham ; | soe, in, Wr hae enetions 08 0 — 
, . rpoo y a . . - 3 NEY, ™ ager © ne es ® depart 
THE MICROSTRUCTURE OF “. 7. Jens, save as LW. _ manny 5 = We 3s ment at the head office of the General Electric Company 
Morris; L. S. Pagan, Hull ; J. Parkinson, Blackpool ; : : oes 
LEAD-BEARING STEELS. F. Pilling, Blackpool ; B. S. Potter; W. E. Priestman, | Limited, has retired after 49 years’ service with the 
: ‘ Hi wv is Mr. H. E. Carmopy, fro 
A pEscrIPTiIon of a method of etching intended for London; H. P. Sanders Salford; G. R. Tannam, bem PO gy — — 
the identification of lead in the microstructure of free- | Bradford; H. A. Walker, London; C. W arwick, | 
cutting steels containing this non-ferrous metal is | 


Birmingham. Str SAMUEL OsBORN, who has been President of the 

iven in a recent issue of the Swedish metallurgical 2 : ; J | Sheffield and District Engineering Trades Employers’ 
g +e ex INSTITUTION OF STRUCTURAL ENGINEERS. | Association for the past seven years, has now relinquished 
journal Jernkontorets Annaler. The method, which | asia aah , ~s . = ts 
enables the form and distribution of the lead to be Member.—W illiam Baillie, Cambuslang. ' | the position. MR. GEORGE BAKER, managing director of 
studied, is given, in its essentials, in the current issue Associate Member to Member.—Matthew Edmund Messrs. John Baker and Bessemer, Limited, steel manu- 
of the monthly Bulletin of the Iron and Steel Institute. Habershon, A.M.Inst.C.E., A.M.Inst.M. & Cy.E., facturers, Rotherham, has been elected to succeed Sir 
The originator of the method, Mr. A. von Vegesack, | Walsall. | Samuel. 
states that the etching reagent is prepared by adding | Associate Member.—John Renwick Kay Adams, Mr. C. W. Mruner, A.1.M.M., A.M.1.Chem.E., has been 
from 2 parts to 1 part, by volume, of nitric acid (sp. gr. | Kenilworth ; George Edward Crowe, Fulwood, Lancs ; | appointed manager of Non-Ferrous Minerals Develop- 
1-40) to 98 parts to 99 parts of absolute alcohol contain- | Robert Bernard Doubleday, London and Gibraltar ; | ment, Limited, in Devonshire. 
ing an excess of crystallised potassium iodide. A | Ralph Embleton, Harrogate ; Arthur Montague Foyle, Mr. W. Harr. of the Horwich Locomotive Works, 
flaky precipitate is formed, which is filtered off with the | London; Archibald John Gaskin, Reading; Arthur | London Midland and Scottish Railway, has been elected 
excess potasium iodide. The filtrate constitutes the | Andreas Southern Hammer, Belfast; William Eric | chairman of the Manchester and District Branch of the 
etching reagent and it is applied to the surface of the | Hurrell, Chipstead, Surrey; Edward Perey Kitchen, | Institute of Welding for the session 1943-44. 
steel specimen, after the latter has been polished in | Liverpool; Raymond Thomas Lenton, Sanderstead ; Mr. W. A. ORKIN, B.Sc. (Eng.), A.LC., A.M.L.Chem.E.. 
the usual manner, for a period of from 10 seconds to George Mould, West Hartlepool; Arthur Oliver |)... now joined the staff of the South African Torbanit 
30 seconds. The etched surface is then carefully | Pearlman, Bath ; Harold Edward Pegrum, Rochester ; | yining and Refining Company, Limited. 
washed with alcohol and dried in a stream of hot air.| Zigmund Pick, London; Edward Inwood Sealy, |” : a ee 7 
It is emphasised thatPhis surface is extremely sensitive | Southampton; John Eric Christopher Shepherd, Mr. Ww ° L. Morse, B.Sc. (Eng.), A.) eww k 
and must on no account be touched with the fingers, | Middlesbrough; Arthur Philip Shrimpton, North- A.F.R.Ae.S., has been oe chief ye sea 
cotton wool or even filter paper. When the surface is|ampton; John Edwin Smith, Upminster; Leslie | ann — to Mews. Alem Munts om nes 
viewed under the microscope, the lead particles show up Frederick Stokes, Bexleyheath; Joseph Swindells, Limited. 
light yellow in a dark field and are easily distinguished | Birmingham ; Michael John Tomlinson, Scunthorpe. Acting on medical advice, Mr. R. P. SLOAN, C.B.E. 
from other inclusions. The yellow colour indicates, of| Graduate to Associate Member.—Roy William Henry | *!-E-E-. has found it necessary to relinquish some of his 
course, that lead iodide has been formed. In order to! Avis, Peterborough; Douglas Hornsby Carrack, | ®PPointments. He has resigned from the boards of 
produce microphotographs showing the yellow particles | Mitcham; William Leslie Crossley, Salford: James Edmundsons’ Electricity Corporation, Limited ; the 
without having to resort to colour photography, the| Edward Ellerton, Middlesbrough; James Ford, | Shropshire, Worcestershire, and Staffordshire Electri 
author suggests that a plain microphotographic print | Gibraltar and London ; Albert Charles Gilham, Chisle- | | Power Company ; the South Wales Electric Power Com 
should be placed beside the microscope while it is | hurst ; Herbert Edward Harridge, London ; Hi udyn pany; and the B.C. and H. Power Station Company 
focussed on the original specimen; the spots which | Mackenzie Jarvis, Newport, Mon.; Harry George Limited. 
appear yellow on the specimen can then be coloured | Lloyd, Ewell; Alwyn Edward Long, New Milton, CAPTAIN VICTOR SHEPERD has resigned from the board 
yellow, by hand, on the plain print. Hants; Ian McGregor, Liverpool; Denis Noel Mit- | of the Triplex Safety Glass Company, Limited, and the 

The author states that a comparison of a polished | chell, Sheffield ; Stanley Patient, Sheerness ; Raymond | companies associated with it, and has been appointed a 
unetched area with the same area, after etching with | Potter, Billingham, Co. Durham; Bernard Esmond | director of British Indestructo Glass, Limited. 
the new reagent, shows that the lead inclusions are not | Ranger, Pinkney’s Green, near Maidenhead ; Alexander 
sub-microscopic but that they are much larger after | Matheson Robertson, Dunfermline ; Alexander Francis 
the etching treatment, indicating that the formation of | Smith, London ; George Charles Stevens, Ewell. GOVERNMENT Roap HAULAGE ORGANISATION.—The 
lead iodide is associated with a marked increase in | * ; Minister of War Transport has fixed May 26 as the closing 
volume. Consequently, the new method of etching | INSTITUTION OF ELECTRICAL ENGINEERS. date for applications for the hire of long-distance vehicles 
cannot be used as a basis for determinations of the lead| Associate to Associate Member—George Avery,|in connection with the Road Haulage Organisation. 
content in the steel. It does, however, show the | Liverpool ; William Reginald F. Brown, Birmingham ; Operators concerned are advised to submit their applica- 
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manner in which the lead inclusions become elongated | Frederick Garside, Reigate; Robert Mitchell Hills, | tions without delay. Forms of application and a docu- 
when a lead-bearing steel is subjected to a cold-rolling Newcastle-upon-Tyne. ment giving the conditions and terms of hire are available 
treatment. Again, the coagulation of the particles of ; at sub-district offices of the Ministry. Completed forms 
lead, which takes place when a steel specimen is | (in duplicate) should be returned to the sub-district 
annealed at temperatures above the melting point of | office through which fuel-ration coupons are issued. 
lead, is stated to be clearly indicated in the micro- BOOKS RECEIVED 
photographs. : | ae ee 

The Institution of Structural Engineers. Report on Rein- BRITISH CasT CONCRETE FEDERATION.—-Speaking at 








forced Concrete for Buildings and Structures. Part IV. | the annual general meeting of the British Cast Concrete 
: y | Design and Construction of Hollow Floors. London :| Federation, held recently in London, Mr. Norman F 
STOKER AND FURNACEMAKERS’ ASSOCIATION.—An| Offices of the Institution, 11, Upper Belgrave-street, | Spence, the chairman, stated that since the amalgamation 





association, bearing the title, Stoker and Furnacemakers’ Westminster, S.W.1. [Price 1s.) of the British Concrete Federation, the Cast Concrete 
Association, has been formed to bring together all firms oe : A Survey of Modern Practice, Including | Products Association, and the National Association of 
interested in promoting the better use of coal in firing | Analysis of Solutions. By SAMUEL FIELD and A.| Cast Concrete Products Manufacturers, to form the 
shell-type boilers. The objects of the new Association 4 DLEY WEILL. Fourth edition, revised and enlarged. | British Cast Concrete Federation, in July, 1942, eight 
are to encourage the production of efficient appliances London : Sir Isaac Pitman and Sons, Limited. (Price ’e | branch councils had been formed, the areas of which 
and to maintain a high standard of workmanship in all; 145s. net.) | covered the whole of England and Wales. These areas 


developments in design, while deprecating extravagant | United States National Bureau of Standards. Building | corresponded with those of the Area Joint Industrial 
performance claims. The Association will also represent | Materials and Structures. Report B.M.S. 88. Recom- | Councils. Scotland was represented by the Scottish 
the interests of its members in negotiations with Govern-| mended Building Code Requirements for New Dwelling | Pre-Cast Concrete Manufacturers’ Association, with which 
ment departments, trade associations, scientific bodies | Construction, with Special Reference to War Housing. | there was complete agreement. The number of firms 
and industrial clients. One of the first aims of the Report of Subcommittee on Building Codes, of the Central | organised within, and in conjunction with, the Federation 
Association will be to define and support oammntond Housing Committee on Research, Design and Construc-| now totalled over 200, representing probably at least 
standards of performance and to promote co-operative| tion. Washington: Superintendent of Documents. | 90 per cent. of the productive capacity of the industry. 
sessasch into steker and fumhace design with © view to [Price 20 cents.) | This went far towards meeting the desire of the Govern- 
| 
| 
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increasing their efficiency and extending their field of Smithsonian Institution, Washington. Publication No.| ment for one organisation through which the industry 
application. The founder members comprise Messrs. 365 The Role of Science in the Electrical Industry. | could voice its views. The Ministry of Works, realising 
British Doby Stokers, Limited; Crosthwaite Furnaces By M. W. SmirH. Washington, D.C.: The Smith- | the need for standardising many of the concrete products 
and Scriven Machine Tools, Limited; James Hodgkin-| sonian Institution. | used in building, had requested the Federation to mak« 


son (Salford), Limited ; Meldrums, Limited; J. and J.| United States Geological Survey. Bulletin No. 916-F.| a report on its proposals to the Standards Committee of 
Neil (Temple), Limited ; Niagara Engineering Company, Transit Traverse in Missouri. Part 6. Northeastern| the Directorate of Post-War Building. This report had 





Limited ; James Proctor, Limited; Superheat Furnace Missouri, 1900-1937. By J.G.StTaack. Washington : | now been submitted to the Standards Committee and the 
Company ; John Thompson (Triumph Stoker), Limited ; Superintendent of Documents. [Price 20 cents.] | recommendations contained therein were being examined. 
The Turbine Furnace Company, Limited; and White- | Forest Research Institute, Dehra Dun, India. Indian | Among other business conducted at the annual general 
head Brothers, Limited. The address of the Association| Forest (Utilisation) Leaflet No. 29. Selection and Field | meeting, approval was given to the taking up by the 


is Rickett-street, West Brompton, London, S.W.6, and | Testing of Aircraft Quality Spruce and Fir. By V. D. | Federation of membership of the -National Council of 
we are informed that inquiries and suggestions from users | LIMAYE. Dehra Dun, U.P., India: The Utilisation | Building Material Producers and the British Employers’ 
of plant of the type manufactured by members of the Officer, Forest Research Institute. [Price 4 annas, or | Confederation. The offices of the Federation are at 


Association will be welcomed. 6d.) | 17, Amherst-road, Ealing, London, W.13. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—As the result of a pledge given 
a! the closing session of the South Wales Miners’ Federa- 
tion to Mr. William Jones, the Regional Coal Controller, 
who addressed the delegates on the need for increased 
catput, a special drive to secure the extra coal has been 
commenced throughout the coalfield. The conference 
promised to do all in its power to obtain the coal. Owing 
to the continued unsatisfactory outputs, supplies were 
difficult to secure for early delivery to non-essential 
onsumers. Buyers, highly placed on the priority list, 
accounted for the largest part of the present productions 
ind frequent delays were experienced by ordinary indus- 
trial customers who found it difficult to cover their 
forward needs. There was a fair supply of the lower 
grades, not required in the home section and available 
for export, but supplies of the better grades were only 
sparingly released for shipment abroad. There was a 
steady demand for the best large sorts which were almost 
entirely taken up under standing contracts. Supplies of 
the sized kinds were also only sparingly offered for ship- 
ment for some months to come, while bituminous smalls 
were in keen demand and were very scarce. Best dry 
steam smalls were busy, as an alternative fuel, but the 
inferiors were in free supply and found little support. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that the condition of the tin-plate industry remains 
much the same as it has been for some time past and 
continues quiet. Steel sheets, on the other hand, are 
very active and the works are operating to capacity. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Although the gross output of this 
area is maintained at an exceptionally high level, and in 
some instances intense concentration is necessary to 
carry out commitments, activity has lost some of the 
uniformity which had characterised production generally 
since the outbreak of war. Certain products, and the 
materials required to make them, are in less urgent 
demand, although in other directions, pressure for 
delivery has increased. These are circumstances entirely 
beyond the control of manufacturers, and relate directly 
to Government policy. Beyond this general outline of 
facts apparent to all, no statement is practicable. Fol- 
jowing the annual reports of the large steel and engineer- 
ing companies, that of the refractories industry has been 
issued and this also announces record activity at works 
fally oceupied throughout the year. It is noted with 
special interest that this industry, upon which steel- 
makers and engineers are increasingly dependent, despit 
the limiting effects of hostilities, has managed to maintain 
an appreciable export business; while certain markets 
have been closed, others have been opened up, with 
considerable success. Technical and research depart- 
ments continue to be strengthened, and post-war 
development, based on war-time experience, is receiving 
full consideration. So far as raw materials for steel 
manufacture are concerned, supplies of iron and steel 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 


Scottish Steel Trade.—There is no reduction in the 
demand for steel in the West of Scotland and new orders 
cannot be dealt with until after June. There is a heavy 
demand for plates and for both medium and light sections. 
More work is now being undertaken by re-rollers than at 
any time during the war. Small bars, flats, rounds and 
hoop strip are required in large quantities. Shell-discard 
steel is being used for the production of small angles. 
Semies and raw materials are in good supply, but some 
re-rollers are experiencing difficulty in increasing their 
stocks. Home steel is being supplied for the more 
important war purposes, but American semies are still 
used to a considerable extent. The demand by ship- 
builders and structural engineers for sheets and tubes is 
exceptionally heavy. Market quotations show no change 
and are as follows :—Boiler plates, 171. 12s. 6d. per ton ; 
ship plates, 161. 3s. per ton; sections, 151. 8s. per ton ; 
medium plates, 4 in. and thicker, rolled in sheet mills, 
211. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—There is nothing to report 
regarding the malleable iron trade. The market quota- 
tions remain as follows :—Crown bars, 15l. 12s. 6d. per 
ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 178. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Supplies of raw materials 
are fairly satisfactory, although more hematite would be 
welcomed. The following are the current prices :-— 
Hematite, 61. 18s. 6d. per ton; basic iron, 61. Os. 6d. 
per ton, both delivered at the steelworks; foundry 
iron, No. 1, 61. 5s. 6d. per ton ; and No. 3, 61. 3s. per ton, 
both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—There is little opportunity for new | 
business, priority buyers of iron and steel having placed 
orders that will absorb practically the whole of the 
output, as well as the prospective imports, over the 
current delivery allocation period. Complaints of a 
shortage of overseas high-grade ores continue, but native 
raw materials are plentiful and supplies of iron and steel 
scrap are satisfactory. Some difficulty is experienced in 
meeting the growing needs of users of certain semi- 
finished and finished commodities. 

Cleveland Iron Trade.—The supply of foundry pig iron 
is plentiful, but the output of local brands is still inter- 
mittent and light. 

Basic Iron.—Although there is no basic iron available 
for the market, the production fully covers the heavy 
requirements of the makers’ own consuming depart- 
ments. Occasional small surplus outputs are added to 
the emergency stocks, but there is little likelihood of 
any tonnage being released for use in other consuming 
areas. 

Hematite.—The limited make of hematite and all 








scrap are adequate for a large and increasing c P- 
tion. A better outlet is now found for steel turnings, 
and a steady business in heavy constructional scrap and 
heavy basic scrap is being carried on. The demand for 
finished iron is in excess of the limited capacity of local 
production so that a large tonnage of this material is 
being brought in from neighbouring districts. South 
Yorkshire Crown bars are quoted at 151. 12s. 6d. per ton. 
The production of Siemens acid billets is heavy, and the 
quotation is 161. 12s. 6d. perton. Basic-steel production 
is fully maintained ; billets of this description are quoted 
at 131. 17s. 6d. to 151. 7s. 6d. per ton, according to the 
carbon content. Finished steel is a strong section; the 
production of steel plates of all gauges is heavily taxed 
by priority and supplementary users. Makers of special 
steels continue to experience a record demand. 

South Yorkshire Coal Trade.—Again, neither South nor 
West Yorkshire figured among the districts with an 
output over the standard tonnage set by the Greene 
Committee, the former’s percentage for the four weeks 
ended April 17 being 95-3, and the latter’s 92-4. Once 
more South Derbyshire was successful, with 101-5 per 
cent. The latest development is the decision of the 
Regional Coal Controller for the North Midlands area, 
acting on the advice of the Regional Coal Board, to close 
Norwood Colliery, Killamarsh, near Sheffield, in the 
immediate future. The purpose is to enable the men at 
the colliery to be employed more effectively at neighbour- 
ing pits. Steam-raising fuel continues in strong demand. 
Both the large industrial users and public-utility con- 
cerns are anxious to add to their emergency reserves, 
and are making some headway in this direction. A 
limited export business is still being done. The demand 
for house coal for current consumption is well within the 
permitted quantity. There are a fair number of orders 
for coke and manufactured fuel for stocking purposes. 





| average was 51,800 tons a week. 


grades of low-phosphorus iron necessitates the very 
careful allocation of tonnage to ensure that parcels shall 
reach the works in which they are most needed. Only 
sufficient iron is obtainable for the urgent requirements 
of authorised users. It is expected, however, that it will 
be possible to increase output in the near future. 

Manufactured Iron and Steel.—There is no shortage of 
semi-finished iron, but the supply of steel semies is barely 
adequate. Home-produced steel billets fall short of 
requirements, but by withdrawals from the small tonnage 
of imported material still stored, full activity of re-rolling 
plants has been maintained. Departments producing 
heavy work are the busiest branches of the manufactured- 
iron industry, but contracts in hand for the lighter 
descriptions of material are fairly extensive. The 
exceptionally heavy demand for steel includes ordinary 
carbon qualities as well as special and alloy steels. With 
the exception of heavy joists and sections, all classes of 
finished steel are sold as extensively as conditions justify. 
Armour plates are required in large quantities and maxi- 
mum deliveries of ship, tank and boiler plates are called 
for. There is also a heavy demand for sheets, light and 
medium sections, pit props, colliery roofings and railway 
material. 

Scrap.—The deliveries of iron and steel scrap are 
sufficient for current requirements and users are well 
bought, but the better qualities still command a ready 
sale. 





Ovrorop CoaL.—The Ministry of Fuel and Power 
states that the production of coal from open-cast work- 
ings, during the four weeks ended April 17, averaged 
67,400 tons a week. In the previous four weeks the 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
May 15, 2.30 p.m., St. Bride Institute, Bride-lane, Fleet- 
street, E.C.4. “The Beet Sugar Industry and its 
Machinery,” by Mr. G. M. Park. 

Royal Society or ARTs.—Monday, May 17, 1.45 p.m., 
John Adam-street, Adelphi, W.C.2. “Some New Pro- 
perties of Inorganic Dusts,” by Professor H. V. A. 
Briscoe. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Students’ Section: Monday, May 17, 7 p.m., The 
James Watt Memorial Institute, Great Charles-street, 
Birmingham. Joint Meeting with the Midland Graduates’ 
Section of THE INSTITUTION OF MECHANICAL ENGINEERS. 
“Some Applications of Optics to Engineering,” by 
Mr. M. H. Taylor. M ts Secti Friday, 
May 21, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Lecture on “‘ Measurement of Smal! Quantities,” 
by Dr. E. H. Rayner. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, May 18, 6.15 p.m., The E.L.M.A. Lighting 
Service Bureau, 2, Savoy-hill, W.C.2. Winning entries 
of branch papers scheme: (i) “ The Retail Store as a 
Factor in the Electrical Industry,” by Mr. A. W. Jervis. 
(ii) “ An Introduction to the Starting of Motors,” by Mr. 
W. Acton. (iii) “‘ The Treatment of Water for Public 
Supply,” by Mr. C. Hill. 

INSTITUTE OF METAIS.—Wednesday, May 19, 6 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, 8.W.1.  Thirty-Third 
Annual May Lecture: “Electron Diffraction,” by 
Professor G. P. Thomson. 

INSTITUTE OF OHEMISTRY.—London and South-Eastern 
C ti. Section: Wed day, May 19, 6 p.m., 30, 
Russell-square, W.C.1. Lecture on “ Recent Advances 
in Electro-Metallurgical Industry,”” by Dr. J. W. Cuth- 
bertson. 

INSTITUTION OF MINING AND METALLURGY.—Thursday , 
May 20, 5 p.m., The Geological Society’s Rooms, Burling- 
ton House, Piccadilly, W.1. Annual General Meeting. 
Annual Report of the Council and Statement of Accounts 
for 1942. 

INSTITUTE OF FUEL.—Thursday, May 20, 5.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. “‘ Statistics in 
the Fuel and Power Industries,”” by Mr. O. W. Roskill. 








INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
May 21, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. General Meeting. “ Surface 


Finish and the Function of Parts,” by Dr.-Ing. G. 
Schlesinger. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association : Saturday, May 22, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. “‘ The Use of Low- 
Grade Aggregates and Soils in the Construction of Bases 
for Roads and Aerodromes,” by Mr. A. H. D. Markwick 
(with film). 





Goops TRAFFIC ON L.M.S. Ramway.—It has just been 
announced that upwards of 14 million loaded wagons 
travelled 136 million miles over the London Midland and 
Scottish Railway system in a recent four-weekly period. 
This, it is pointed out, is the highest figure ever recorded 
in the history of the Railway. 





12-mn. Capactry HACKSAWING MACHINE : ERRATA.—We 
regret that by an unfortunate combination of errors the 
weight of the 12-in. capacity hacksawing machine made 
by Messrs. Broadway Engineering Company, Limited, 
Carlisle-road, Hendon, London, N.W.9, was given in- 
correctly on page 127, ante. The correct weight is 
15-25 cwt. Inthe same article the connection between 
the bow frame and dashpot can be seen in Fig. 1, and not 
in Fig. 3'as stated. The pinion assembly for the final 
drive to the crank disc is, of course, fitted with keys. 
though these are not shown in Fig. 3. 





Maximum Prices FoR Zinc OxiIDE.—The Minister 
of Supply has issued the Control of Non-Ferrous Metals 
(No. 12) (Copper, Lead and Zinc) Order, 1943 (price 1d.). 
This increases the prices of the red, green and white- 
seal brands of zinc oxide by 31. 2s. 6d. per ton in each 
case, bringing red seal to 311. 10s. per ton; green seal 
to 331. per ton, and white seal to 34/. per ton, for delivery 
in lots of not less than two tons. The prices superseded 
by the Order have been in force since December, 1939, 
and the increase has been rendered necessary by higher 
costs of production and delivery. All inquiries should 
be addressed to the Non-Ferrous Metals Control, Grand 





Hotel, Rugby. 
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this Journal and other publications bearing some- 
what similar titles. 
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TEMPORARY ADDRESS. 


For the duration of hostilities, the Editorial 
and Publishing business of this Journal is being 
conducted from 18 and 20, Compton Road, 
_ Hayes, Middlesex. The Telephone Number 
of the Editorial Department is Hayes 1730, and 
that of the Publishing Department, Hayes 1723. 
The Bedford Street Offices are open on Fridays 
only, between 10 a.m. and 5 p.m., for the 
distribution of the current issue and for retail 
sales. 
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stalls, or it can be supplied by the Publisher, post free, 
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or three months, pro rata), payable in advance :— 
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The charge for advertisements classified under the 
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or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 

ing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 


standing ad 
at least 10 days previous to the day of publica- 
tion, Passed proofs must be in our hands 
by Monday , otherwise they will be 
taken as correct. Proprietors 

themselves responsible for blocks left in their 
possession for more than two years. 
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THE ENGINEERING INDUS- 
TRY AND POST-WAR 
CONDITIONS. 


To the critical observer of the trend of industrial 
affairs and relations since the beginning of the 
present century, one characteristic must appear 
particularly prominent: it is the growing com- 
plexity of the bonds of common interest which now 
link men, firms, trades, and associated industries in 
every conceivable direction. The success which has 
generally attended these efforts to combine so many 
and such pronounced individualisms for the promo- 
tion of some common good is even more remarkable. 
Its an old jibe that the first instinct of the British, 
confronted with the imminent end of the world, 
would be to appoint a committee, but it is a jibe 
that has been confirmed in its essential justice many 
times during the past 40 years or so. The innate 
desire to be reasonable and to act reasonably, to 
which no small part of British commercial (and 
political) success has been due, has also shown itself 
with increasing frequency in the readiness with 
which men of opposing interests and ideals have 
“ got together ” without waiting for the urge of any 
impending cataclysm, merely in order that some 
obviously worthy aim should be pursued with the 
minimum of wasted time, the maximum of efficiency, 
and with a due regard to all the conflicting circum- 
stances. Although it happens often that the ulti- 
mate report of a committee or conference is mainly 
the work of one man, it is seldom the case that the 
remaining members have agreed to confer, in the 
first place, with any preconceived intention of allow- 
ing the judgment to go by default ; they meet with 
a belief in the virtues of negotiation and not from 
any Oriental love of argument for its own sake. 
Certainly, it is not from any desire of the members 
themselves that the complicated web of committees 
has expanded so enormously as to provide almost 
the sole occupation of many industrial executives 
and to occupy an exorbitant percentage of the time 
of many more, who are thereby constrained to 
delegate to subordinates a large share of the func- 
tions which are ostensibly their principal care. The 
expansion of the conference system is due, rather, to 
the increasing interdependence of the various 
branches of industry and commerce—and, indeed, 
of almost all the activities of modern civilisation. 

In such circumstances, a very strong case must 
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organisation, if his proposals are to secure any 
general measure of support; and, the wider the 
field that he is endeavouring to cover, the more 
clearly must he demonstrate that the time and 
effort to be expended will bring a return com- 
mensurate with the added charge upon industry 
that they represent. He must show, not merely 
that the proposed objects are desirable, but that 
they are attainable; and attainable more readily 
by the creation of a new association than by means 
already existing. Where the object is the continued 
and healthy survival of the engineering industry of 
this country, however, the first requirement must 
be regarded as having been satisfied ; and we believe 
that sufficiently cogent arguments to meet the 
second requirement have been set forth in the 
article, printed on page 383 of this issue, wherein the 
case is presented for the formation of a new organisa- 
tion of engineering employers, competent to repre- 
sent the entire industry on matters affecting it as a 
whole, and to do so more effectively than is possible 
through the medium of any sectional association. 
In offering the article to us, the author explained 
(as mentioned in the prefatory note on page 383) 
that he wished it to appear anonymously so that the 
views expressed might be discussed on their merits. 
He added that, while the presentation of those 
views was his own, he was aware that he was not 
alone in holding them ; a circumstance which con- 
stituted an additional reason for anonymity, as he 
had no desire to claim, or appear to seek, any 
exclusive credit for the formulation of suggestions 
which, in point of fact, merely crystallised ideas that 
had been gradually taking shape in many minds as 
the need for some central organisation—or rather, 
the inadequacy of existing organisations to cope with 
the probable requirements of the future—gradually 
became apparent. It is conceivable that some of 
the opinions expressed may not meet with general 
acceptance, especially among those who have worked 
long and earnestly to improve the status and extend 
the influence of the existing engineering trade 
associations; but, in fact, these associations were 
formed in circumstances so different from those of 
the present and the possible future that there is 
nothing derogatory in the suggestion to form a new 
one, of wider scope and, as the article clearly 
indicates, on a different level, rather than to attempt 
to make the older bodies serve new purposes for 
which they were not designed. The proposals do, 
at any rate, provide a basis for discussion ; and, as 
the several independent reports and recommenda- 
tions regarding post-war reconstruction have shown 
already, there seems to be a genezal agreement that 
some sort of co-ordinated policy to cover the engin- 
eering industry as a whole should be drafted without 
delay so that it may be ready when needed. 
It will be seen, from a perusal of the article, that 
the question at issue is not one involving merely 
the promotion of purely commercial interests, even 
though, in many cases, the real interests of the com- 
munity are likely to be best served by a proper 
observance of the conditions on which successful 
commerce depends. Fundamentally, the considera- 
tions at issue are those of economics, that “ some- 
what alien and inexact ’’ science in the exposition 
of which the unpractical theorist is so apt to out- 
talk the practical man, whose actions, nevertheless, 
have provided in the past the evidence and the 
demonstrations on which the science has been built 
up by a succession of observers, and who, so often, 
is a much sounder economist than he himself 
realises. British industry has shown the essential 
soundness of its operative principles in no uncertain 
fashion in the period of depression following the 
last war. Hardship there was during those gloomy 
years, but it was only a relative hardship, not to be 
compared in severity with that which afflicted most 
other manufacturing countries ; and the credit for 
the success which attended British efforts to stave off 
the still worse effects of the worldwide depression is 
due very largely to the commonsense which inspired 
the directing heads of the industries of this country. 
Properly co-ordinated, the abilities which were then 
so effectively applied can produce the same result 
again, even though the problems to which this war 
can be expected to give rise will be on a scale trans- 
cending anything that has gone before. 





be made out by any advocate of still further mutual 
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between the coming post-war period and the last ; 
there has been nothing in previous industrial history 
—save, perhaps, in Russia, where the conditions are 
hardly analogous—comparable with the complete 
disorganisation of European manufacture, partly by 
the direct impact of war and consequent destruction 
of the manufacturing plants, but still more by the 
mass obliteration of the organisations, from the 
representatives of complete industries down to the 
executive heads of small undertakings, with which 
contact would have been made, in happier circum- 
stances, as the first step towards a resumption of 
trade relations. In such circumstances, no resump- 
tion can be attempted except on a national scale ; 
the mediation of the Governments concerned is an 
inevitable preliminary, the first orders will be placed 
through Government channels, and years may 
elapse before any relaxation of official participation 
will be practicable, although it may take the form 
of regulation by committees of the trades themselves, 
on which the Governments will be represented. 

In the domestic market, there will be other pro- 
blems to be solved, of which the re-establishment of 
“ concentrated ”’ firms and of those which have been 
obliged to cease their normal manufactures will be 
one of the first. The simplification of patterns and 
types, enforced during the war as a means of 
economising in effort and materials, may have to 
continue, partly for the same reason and partly 
because, in the period of rehabilitation which must 
precede the long-range plans for reconstruction, 
the principal customers will still be either Govern- 
mental or other organisations of an official or 
semi-official character; only when their imme- 
diate needs are satisfied can there be any general 
return to unrestricted private trading in most of 
those industries which manufacture their products 
in large quantities. There will also be the questions 
of disposing of enormous stocks of Government 
stores, of redistributing the considerable percentage 
of the industrial population which has been engaged 
on munitions production in areas not previously of 
an industrial character, and, in some cases, of 
endeavouring to make permanent the dispersal of 
industry that the war has brought about. All of 
these are matters of much more than sectional 
import, requiring a breadth of vision and a capacity 
to balance the economic values of a multitude of 
factors that will need the best efforts of the best 
industrial brains in the country. 

Above all, there is the increasing danger that any 
attempts that may be made to constrain industry 
in bureaucratic bonds will be inspired by brains 
that, at best, are industrially only semi-skilled and 
therefore relatively mediocre, but presented by 
tongues more popularly persuasive and minds more 
expert in crowd psychology than are normally 
found in industrial circles; in other words, that, 
however sound the arguments of industry for or 
against any particular controversial course of 
action, it is not sufficient to convince the Govern- 
ment of the day that they are sound. It is for 
industry to provide the Government with such 
incontrovertible proofs of soundness as will prevail 
over the most persuasive mob oratory and unin- 
formed electoral pressure, and to do so with such 
authority as will leave no suspicion of promoting 
purely selfish ends; not because a Government, 
if worthy of the name, would hesitate to resist 
uninformed clamour, but because the best interests 
of the nation require, to adapt a phrase of the late 
Lord Hewart, not only that right should be done, 
but that it should manifestly appear to be done. 
Dr. Johnson, after a tormented night in a Highland 
inn, commented that if the fleas had only been 
unanimous they could have pulled him out of bed. 
That is a parable that British industry would do 
well to take to heart, for the fleas that will assail 
it after the war, while no more long-sighted than 
those of the past, may show a most disconcerting 
unanimity in certain directions, to the great detri- 
ment of this country and everyone in it; and if 
the engineering industry in particular—on which 
so many others depend for their maintenance and 
technical advancement—is to remain firmly bedded, 
it can do so only by the aid of proven facts, sound 
deductions, and 2 singleness of purpose which, 
though it may have existed, there has been hitherto 
no means of demonstrating effectively. 








THE WATER POWER 
RESOURCES OF CANADA. 


It is the practice of the Dominion Water and 
Power Bureau of the Department of Mines and 
Resources of Canada to publish annually two reports 
dealing with hydro-electric progress. One of these 
gives details of the new installations put into 
operation, or in process of construction, in the 
various provinces, and the other with the actual 
and potential hydro-electric capacity of the country 
as a whole. The most recent detailed report, 
entitled Hydro-Electric Progress in Canada in 1942, 
was published at the turn of the year and was dealt 
with in these columns on page 152, ante. The second, | 
more general, report, Water-Power Resources of | 
Canada, has just become available. It adds a con- 
siderable amount of information to that given in 
the earlier document. 

An example of this is furnished by an explanation 
of the basis of the statement made in the previous 





report that nearly 80 per cent. of the possible water- 
power resources of the country are still undeveloped. | 
The total available 24-hour power at 80 per cent. | 
efficiency, at ordinary six-months flow, is estimated | 
at 39,511,700 h.p., and the total existing turbine | 
installations amount to 9,225,838 h.p. This figure | 
roughly corresponds to an installation of some 23 | 
per cent. of the total possible. An analysis of exist- | 
ing plants, however, shows that, in practice, the 
average machine installation is 30 per cent. greater 
than the ordinary six-months flow. Making allow- 
ance for this, the present turbine installation is found | 
to be only 18 per cent. of the possible, not 20 per | 
cent., as given in the earlier report. The figure of | 
39,511,700 for the total potential horse-power | 
is considerably larger than any previously given. 
In the 1941 report it was put at 33,617,200 h.p. 
This rise is due to revision of the figures for British | 
Columbia to incorporate the results of protracted | 
field investigations by the Water Rights Branch of | 
the Department of Land of that Province. 

The overall estimated figure of 39,511,700 h.p. | 
must not be looked upon as final. It is based on 
rapids, waterfalls and power sites of which the| 
actual drop, or the head which might be created, 
have either been measured or carefully estimated. 
There are still many unrecorded rapids and falls, 
the particulars of which will only become available 
as detail survey work is continued. Much of this 
still unestimated capacity is situated in the less 
explored northern districts. The figure also does 
not include sites on rivers and streams at which low- 
head plants might be placed by the construction of 
dams. In view of these considerations, 39,511,700 
h.p. represents only the minimum water-power 
possibilities of the Dominion. The figure is based 
on ordinary six-months flow. If the ordinary 
minimum flow is taken, it is reduced to 25,439,400 
h.p. The expression ordinary minimum flow means 
the average of the flows for the two lowest periods of 
seven consecutive days in each year; ordinary six- 
months flow is based on the continuous power given 
by the flow for six monthsin a year. The justification 
for basing the estimate of power available on the 
six-months flow is that it is good commercial prac- 
tice to provide power installations up to a capacity 
which can be operated for six months in a year, 
deficiencies caused by water shortage during other 
periods being made up by interconnection between 
plants situated in areas of different climatic condi- 
tions, or by providing stand-by steam plants. As 
it is usual to install turbine capacity 30 per cent. 
greater than the ordinary six-months flow, the 
present recorded water-power resources will permit 
a turbine installation of 51,350,000 h.p. 

The country is fortunate not only in possessing 
these remarkable power resources, but in the manner 
in which they are distributed. A large part of the 
total capacity is available in the industrial Provinces 
and in proximity to the largest known mineral 
deposits and pulp-wood supplies. Pre-war develop- 
ment in these areas had kept pace with the demand, 
at times being a little ahead of it, so that extensive 
resources were available for the suddenly-created 
requirements of the war industries. They were 
not, however, sufficient to deal with the present 











abnormal conditions and existing stations were 








extended and new ones built. This type of activity 
is far from having come to an end and the next 
18 months will see the addition of some million 
horse-power of new plant. The provision of these 
extended supplies is entirely a matter of power. 
station construction; such ample water power is 
still available that even after the completion of 
all work now in hand only some 20 per cent. will 
have been utilised. 

More than 50 per cent. of the total capacity is 
situated in Ontario and Quebec. These are the two 
great manufacturing provinces and, from the present 
point of view, it is fortunate that they are situated 
side by side. Ontario is the most highly indus. 
trialised, but Quebec has almost double the potential 
water-power capacity. The relative figures are 
Ontario, 6,940,000 h.p.; and Quebec, 13,064,000 
h.p. The turbine installations in the two provinces 
are in about the same proportion, that in Quebec 
at 4,839,543 h.p., representing about half the ‘otal 
installed capacity of the Dominion. This distribu- 
tion of manufacturing activity and water power has 
resulted in Ontario drawing large supplies from 
Quebec, the contiguity of the two provinces facilitat- 
ing this. The installed capacity of Quebec and 
Ontario together represents 81 per cent. of the total 
for Canada, and it may be taken for certain that 
their great manufacturing industries would never 
have developed had water power not been available. 

An interesting contrast with the condition pre- 
vailing in Ontario and Quebec is furnished by the 
Maritime Provinces of New Brunswick, Nova Scotia 
and Prince Edward Island, in which the water- 
power resources are small, amounting to a total of 
only 302,700 h.p. These, however, have been de- 
veloped almost to the full and the present turbine 
installation is of 279,681 h.p. Fortunately, the 
meagre water-power resources of these provinces is 
balanced by abundant indigenous coal supplies. The 
Prairie Provinces of Alberta, Saskatchewan and 
Manitoba have a total potential water-power capa- 
city of 7,476,000 h.p. and a total turbine installation 
of 606,757 h.p. They are thus very far from the point 
of full utilisation of their resources. Manitoba, 
which has much the largest potential capacity of 
the three, has also the most extensive development, 
some 70 per cent. of the total hydraulic develop- 
ment in the three provinces being installed on the 
Winnipeg River to serve the city of Winnipeg. A 
further illustration of the favourable distribution of 
power resources in Canada is furnished by the fact 
that in the southern portions of Alberta and 
Saskatchewan, in which there is little water power, 
there are large fuel resources. 

The increase in the estimated capacity of British 
Columbia has already been referred to. As a result 
of extensive new surveys, the figure is now placed at 
10,998,000 h.p., second only to Quebec. In 1941, 
the total was taken at 5,103,500 h.p. As the turbine 
installation of the province amounts to only 788,763 
h.p., it is clear that there is very ample reserve for 
future industrial progress. This increase in the 
estimated capacity for British Columbia may 
ultimately be followed by a similar rise in the total 
for Yukon and the North West Territory. These 
areas are still very imperfectly surveyed, as was 
made evident in connection with the construction 


of the Alaskan Highway. The present figure for 


the potential capacity of Yukon and the North 
West Territory is placed at 731,000 h.p., and the 
turbine installation amounts to 22,899 h.p. This 
relatively small development is explained by the 
remoteness of these areas and their generally un- 
developed state. Practically all power develop- 
ments have been carried out to serve the mining 
industry. The total population of the two terri- 
tories is only 16,000 so that there is no demand for 
general supply on any important scale. Mining 
developments, however, have given Yukon and the 
North West Territory the premier position in 
installed capacity per head of population, which is 
1,471 h.p. per 1,000 inhabitants. The second position 
is occupied by Quebec, with 1,428 h.p., and the 
third by British Columbia, with 961 h.p. The great 
industrial province of Ontario comes only fourth, 
with an installed capacity of 702 h.p. per 1,000 
inhabitants. This position is no indication of the 
manufacturing status of the province, as its indus- 
tries are largely served by power from Quebec. 
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NOTES. 


Tue ImpertaL INsTITUTE. 


FirTy years ago, when only the self-confessed 
enemies of Britain would have ventured to suggest 
that the British Empire was not inherently a good 
thing, and its potentialities were still hardly realised 
by most of the British people themselves, there was 
established in South Kensington an institution 
which, even to-day, is only imperfectly appreciated 
by those in whose interests it was founded. The 
Imperial Institute, opened by Queen Victoria on 
May 10, 1893, was intended to provide a clearing 
house for information on the material resources of 
the Empire in order to assist in their development ; 
to act not merely as an inquiry bureau, however, 
but as an active co-ordinating agency between 
responsible bodies or persons in the British terri- 
tories overseas and those in this country who might 
be able to aid in the development of those resources 
from their knowledge of processing methods or by 
suggesting new outlets for the materials which 
exploration of those territories brought to light. 
For the better dissemination of the knowledge of 
overseas materials, vegetable, animal and mineral, 
and of native manufactures where these might be 
available for export, an extensive range of exhibi- 
tion galleries was constructed, and series of lectures 
have been organised. In more recent years, docu- 
mentary films of a high standard of quality have 


supplemented the older methods of instruction. | 


During the war, of course, much of the work of 


| 
| 


~< 


of Labour and National Service in the work of tlie 
electrical engineering section of the Central Register, 
through which 1,408 members have so far been 
placed on work of national importance. Acting in 
conjunction with the Technical Personnel Com- 
mittee and the Central Register, it also helped in 
the organisation of training schemes to provide 
technical branches of the Forces with skilled per- 
sonnel. The entries for the State Bursaries, inaugu- 
rated in this connection, amonnted to 1,600 
during the year, as compared with about 2,000 in 
1941, the first year of their operation. The Insti- 
tution continues to show remarkable growth, and 
the number of elections to all classes of membership 
reached the record total of 2,106. The previous 
highest figure for a year was 1,650. There are now 
11,097 corporate members; adding associates, 
graduates and students raises the figure to 22,315. 
The question of extending the scope of the Insti- 
tution in some way, in order to attach to it those 
engaged in industry, public utility services and 
Government departments, on technical electrical 
work below the standard of an associate, is still 
under consideration. One aspect of the very con- 
siderable attention which the Council has given to 
|the subject of post-war planning has been the 
|reading of a number of papers on questions of 
| standardisation. Three have been read so far, 
| covering industrial electrical instruments, overhead 
ines and integrating electricity meters; a fourth, 
dealing with motor dimensions, was read after the 
meeting at which the annual report was presented. 
These papers are of much value in helping to crystal- 





the Institute has been of an official and confidential lise ideas on subjects which are becoming of growing 


character, no details of which can be published ; 
but it may be said that it has played an important 
part in finding substitutes for materials, the supplies 
of which have been cut off by enemy action, and 
in developing new sources of supply of those mate- 


rials, the demand for which has exceeded normal | 


production. Recent investigations have been con- 
cerned with the production of essential oils in the 
West Indies, the cultivation of the soya bean in 
Palestine, the preparation of linseed oi] in New 
Zealand, and the utilisation of African wild silk in 
place of the mulberry silk formerly obtained from 
Japan. These have been the concern of the Plant 
and Animal Products Department. The other 
important section of the Institute, the Mineral 
Resources Department, has been engaged on cement 
production in Uganda and Nigeria, the examination 
of graphite deposits in Kenya and of mica from the 


Gold Coast, and an investigation into the possi- | aE 
’ | the Royal Charter of the Institution. 


bility of producing oil from Nigerian lignite. A 
development of some engineering interest is in the 
use of vermiculite, a ferrous aluminium-magnesium 
silicate found in South Africa and elsewhere, as a 
heat-insulating material possessing properties that 
should be of considerable value in building con- 
struction as well as in various branches of engi- 
neering work. 


Tue InstrrvTion oF ELectricaL ENGINEERS. 


The interference with the normal activities of 
the technical institutions, which occurred in the 
earlier stages of the war, is now to a large extent 
at an end and the holding of meetings for the 
reading of papers has been resumed on an extensive 
scale. The Council of the Institution of Electrical 
Engineers, for instance, is able to state in its report 
for the last institution year, which was presented 
at the meeting on May 13, that 534 meetings had 
been held in London and at the local centres. 
Many of these were Council and committee activities, 
but general technical meetings were held on a large 
scale and the attendances were good. Apparently 
students’ gatherings were below the average in 
numbers, but the reason for this is obvious. It is 
known that 2,961 members of all classes are on 
active service and there is good reason to believe 
that the actual number is considerably larger. It is 
hoped that those of any grade of membership who 
are in the Forces and have not yet notified the 
secretary will'do so as soon as possible in order 
that accurate records may be kept. It is satis- 
factory to read that “‘ members liable for military 
service have in almost every case been posted to 
appropriate technical branches of the Forces.’’ The 
Institution continued to co-operate with the Ministry 


| importance. 





An allied activity is represented by 
the part which the Institution is taking in the work 
of the Electrical Installations (Study) Committee, 
convened in response to a request from the Ministry 
of Works and Planning. A past-president of the 
Institution, Mr. J. R. Beard, is chairman of this 
committee. The Institution is also taking a promi- 
nent part in the activities of the Codes of Practice 
Committee for Civil Engineering, Public Works and 
Buildings, set up by the Ministry. A matter of 
importance mentioned in the report has reference 
to a legal action which it was found necessary to 


| take in the Courts at Delhi against the Institution 
|of Eastern Engineers. This body had advertised 


that its members had the right to use the initials 
M.I.E.E. and A.M.I.E.E. after their names. The 
action was successful, the Court ruling that members 
of the Institution of Electrical Engineers have the 
sole right to the use of these initials, as laid down in 


Tse ErrectivE UTILISATION OF COAL. 


There can be no doubt that in the past coal 
has been extravagantly employed, both industrially 
and in the household. One contributory cause to 
the latter wastage may be that makers of the cast- 
iron domestic grate are often loth to scrap their 
stock designs, but it may be recorded that nearly 
all the leading makers, and many of the smaller 
makers, of domestic coal-burning appliances, have 
joined the Domestic Appliances Development Group 
of the Combustion Appliance Makers’ Association 
(Solid Fuel) and that effective support is received 
from the British Ironfounders’ Association. This 
development was alluded to in the presidential 
address delivered on Thursday, May 6, by Mr. 
William Rennie, President of the Combustion Appli- 
ance Makers’ Association (Solid Fuel). Mr. Rennie 
seemed to think that further economy on the 
domestic side was mainly a matter for the future, 
and he dealt chiefly with the industrial side of the 
question. After quoting Sir Evan Williams, Presi- 
dent of the British Coal Utilisation Research 
Association, to the effect that the present level of 
efficiency of thermal utilisation in coal-burning 
plants was only about 30 per cent., Mr. Rénnie 
pointed out that the increase of this figure to 334 per 
cent. would reduce the present coal consumption by 
about 20,000,000 tons per annum, and that this 
saving would be sufficient to tide over the 
present difficulties. Efficiency could be increased 
by improvement in the plant itself, which, however, 
involved capital expenditure and, therefore, the 
allocation of materials and labour for manufacturing 








control instruments and improved auxiliaries for 


mechanical draught, mechanical ‘firing equipment, 
economisers, etc. He was of opinion that in many 
cases there would be a notable saving of materials 
and labour; the man-hours required to manu- 
facture and install modern equipment, not infre- 
quently, would be offset within a year by the 
saving in man-hours in mining and transporting 
the coal that would be realised thereby. This prin- 
ciple was recognised by the Ministry of Fuel and 
Power and approved by the Supply Ministries, but 
it would be helpful if a criterion could be laid down 
officially of what balance of savings in materials 
and man-power would be held to justify the installa- 
tion of new plant. Efficiency could also be im- 
proved by the better operation of existing plants, 
which was largely a matter of administrative action ; 
the employment of fuel efficiency officers ; the train- 
ing of operatives, propaganda, and definite induce- 
ments to save coal. Work in the former directions 
was being vigorously carried out, but Mr. Rennie 
felt that in the last direction more could be done. 
He advocated greater discrimination in the alloca- 
tion of supplies, which might be made in a prefer- 
ential manner to those works where coal was used 
most efficiently and to those firms which showed 
that everything possible was being done to further 
the Fuel Efficiency Campaign. The system whereby 
reductions were made in coal allocations last year 
was not conducive to economy. Mr. Rennie con- 
cluded his address by expressing the hope that the 
combustion appliance industry would be liberated 
at the earliest practicable date from war-time 
controls and regulations, as these, if continued, 
would make it impossible to turn over works to a 
peace-time basis and to produce new and still better 
equipment. 


THe ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY. 


Within recent years there has been a very marked 
increase in the use of photography as a scientific 
instrument in applied science and industry. It is 
felt, however, that most workers in these fields are 
operating independently of others similarly engaged 
and that a new organisation catering for their special 
photographic requirements would be of considerable 
value. An Association for Scientific Photography 
has accordingly been formed, membership of which 
is open to any person engaged or interested in the 
use of kinematography or photography as a scientific 
instrument. The chairman of the Association is 
Professor J. Yule Bogue, and Mr. R. McV. Weston 
is organising secretary. The aim of the Association 
is not only to promote interest in the use of photo- 
graphy in all branches of science, technology and 
medicine, but also to assist its members in applying 
photographic methods to the solution of particular 
problems. The Association proposes to establish 
an information bureav containing, as far as possible, 
full particulars of the activities of all members and, 
in suitable cases, the existence and whereabouts of 
specialised photographic apparatus and equipment. 
These data will be used by the Association for the 
benefit of members. The field covered by the 
Association will include photographic processes of 
all kinds, such as radiography, colour photography, 
photomicrography and in particular, sub-standard 
kinematography in all its branches. Meetings will 
be arranged from time to time at which short papers 
will be delivered, and it is the intention of the 
Association to publish a journal as soon as circum- 
stances permit. Further information and particu- 
lars of membership can be obtained from the 
organising secretary, Mr. R. McV. Weston, Hound- 
wood, Farley, Salisbury, Wiltshire. 


EDUCATION AND TRAINING FOR ENGINEERS. 


In March, 1941, the Council of the Institution of 
Electrical Engineers appointed a committee, of 
which Mr. J. R. Beard is chairman, to examine 
matters relating to post-war planning in electrical 
engineering and to report thereon from time to time. 
This committee appointed an Education and Train- 
ing and Personnel Sub-Committee (No. 1) under the 
chairmanship of Dr. A. P. M. Fleming, C.B.E., and 
a report prepared by this sub-committee was 
adopted, with modifications, by the main committee 
and was submitted by them to the Council of the 
Institution on April 29. Authority was then given 





by the Council for the publication of the report, in 
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the hope that it might be of interest to those con- 
cerned with the problems of post-war reconstruction. 
To bring it to the notice of both the technical and 
general public, a Press conference was held in the 
Institution’s premises on Tuesday last, when the 
report was explained by the President of the Institu- 
tion, Professor C. L. Fortescue, O.B.E., who is 
ex officio member of the Post-War Planning Com- 
mittee. Professor Fortescue made it clear that 
while the report set out what were considered to be 
the essential educational requirements to maintain 
the high standard in engineering which would be 
necessary after the war, the question of the provision 
of funds for the purpose was not discussed, as it did 
not come within the province of the Institution. 
Mr. Beard mentioned that the preparation of the 
report had involved two years of careful thought, 
and in this time it had been possible for the whole 
membership of the Institution, which amounted to 
23,000, including all grades, to be fully consulted. 
The publication of the report at the present time 
was appropriate, as the general public now appre- 
ciated the value of the services of engineers to the 
community. Dr. Fleming, who also spoke, referred, 
in the course of his remarks, to the status of crafts- 
men, which, he said, should be raised in every way 
possible. While the engineering industry prided 
itself on the quality of the workmanship in its pro- 
ducts, it had no standard for comparing the qualities 
of different craftsmen in the industry. He thought 
some standard of comparison was highly desirable. 
Dr. Fleming also expressed the view that the practice 
of releasing young men from their employment dur- 
ing the day-time, to enable them to attend classes 
at technical institutions, should be greatly extended. 
We regret that the space at our disposal does not 
permit us to give Dr. Fleming’s remarks more fully, 
but, in conclusion, he said that engineering was the 
basis of all material progress ; its quality depended 
upon the personnel, and that depended upon training 
by the best possible teachers. The better education 
and training of young engineers was therefore of the 
greatest concern to the nation as a whole. 


INSTITUTE OF TRANSPORT. 


As discussions by small informal groups of tech- 
nical men can be of considerable value in stimulating 
thought and interest, and the impromptu expression 
of views, the Council of the Institute of Transport 
are of the opinion that the formation of such groups 
might be a welcome and desirable development of 
the Institute’s activities. Accordingly, they have 
authorised the publication of notes for the guidance 
of groups which may be constituted under the gis 
of the Institute or on the initiative of centres abroad, 
or local centres or groups of members at home. 
The frequency, times, and duration of meetings of 
the group are matters to be decided in the light of 
circumstances, but it is suggested that fortnightly 
meetings are not too frequent to make undue de- 
mands on members’ time and are sufficiently 
frequent to maintain continuity and interest. A 
duration of not less than one hour and not more 
than one hour and a half will probably be found 
suitable. It is considered that the subjects discussed 
should be such as to demand thought on broad 
principles, and, by way of examples, subjects taken 
by a group which planned twelve meetings are 
given. These include the influence of communi- 
cations on the location of industry and population ; 
the principles of charges for transport services ; the 
balancing of progress and stability: depreciation 
and obsolescence in transport undertakings ; per- 
sonnel management; education and training for 
transport ; public relations in transport ; transport 
in relation to the State ; and international transport 
in the post-war world. It is suggested that a 
recording member be appointed by the group or 
discussion leader, whose duty it would be to compile, 
without mention of names, an account of the sense 
of the discussion, including only the important 
issues and views which have emerged. This account, 
after scrutiny by the discussion leader, might be 
circulated to the members of. the group, but a 
copy should be deposited with the secretary of the 
Institute. It is pointed out that the programme 


of a group should be regarded as fluid, and that, 
while it is desirable to plan a programme in advance, 
this is by no means essential. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Continued from page 364.) 


In our issues of April 30 and May 7, we reported 
the discussion on the paper on “ The Corrosion and 
Fouling of Ships,” presented by Dr. Guy Bengough 
and Mr. V. Shepheard, R.C.N.C., at the Spring 
Meeting of the Institution of Naval Architects, held 
at the Royal Society of Arts, London, W.C.2, on 
April 15. That paper was the first of the two 
delivered at the meeting, the second being by Mr. 
R. W. L. Gawn, R.C.N.C., and entitled “ Steering 
Experiments—Part I.”” We give below a summary 
of the paper, followed by Mr. Gawn’s introductory 
remarks and a report of the ensuing discussion. 


SreerRinc EXPERIMENTS. 


Mr. Gawn’s paper opened with a reference to 
early steering tests which were carried out by the 
late Mr. R. E. Froude at the Admiralty Experiment 
Works, Torquay, and which included measurements 
of force and of the centre of pressure on planes. It 
was found that critical variations of the normal force 
with aspect ratio and angle of incidence had a bear- 
ing on steering. The lift forces on planes at small 
angles of incidence agreed with the deductions from 
the modern circulation theory. The paper then 
described experiments on controlled warship models 
to ascertain the normal force and torque on the 
rudders and the initial turning moment on the hull 
when in motion both ahead and astern; together 
with the effects of hull reaction and propeller race, 
and of modifications to the hull and rudder. The 
critical variations on destroyer models were also 
discussed. The results of the tests were compared 
with those obtained with aircraft models, and 
approximate methods were suggested for estimating 
the normal rudder force and torque. The results of 
turning experiments with “dumb” models were 
compared with those of ship trials, and particulars 
were given of an investigation into the influence on 
turning path of certain modifications to the rudder 
and the hull. The author explained that it was the 
intention to present in Part II of the paper, at some 
future date, the results of steering tests with self- 
propelled models, the size of which was too large to 
be accommodated in the Haslar tank (of which Mr. 
Gawn is superintendent) and to compare them with 
ship trials. In presenting the paper, he drew 
particular attention to Figs. 10 to 15, showing the 
results of R. E. Froude’s experiments, which had 
not been published before in so complete a form. 
They were of interest because they demonstrated the 
advantage of large aspect ratio at low rudder angles 
and of smaller ratios at larger angles; at 35 deg., a 
square or circular shape was about the best. Fig. 32 
of the paper gave the comparison with the circula- 
tion theory, the algebra of which was dealt with in 
an appendix. 

Dr. G. 8. Baker, who opened the discussion, said 
that, while the paper contained a great deal of 
information, discussion of it was difficult, because 
the author, in attempting to cover the whole field, 
had necessarily stopped short in many of the 
sections, with the result that the data were incom- 
plete. With regard to the model of the cruiser 
Cressy ; the reason for the test, as inferred from the 
paper, was not quite right. The experiments with 
the Cressy led to two noticeable features in that 
rudder: it was over-balanced when going ahead, 
but at a certain angle the whole moment on the 
rudder head turned over from a fairly heavy negative 
to a quite heavy positive moment, which caused 
plenty of trouble; in addition, when she went 
astern, the torque moment on the rudder head was 
more than twice the torque moment going ahead, 
and the result was a quite heavy turning moment 
going astern, even at moderate speed. These were 
important facts. When an investigation on steering 
was started in the William Froude Tank in 1920, 
they threw over the Haslar methods of test and 
adopted entirely new gear. It was a great satisfac- 
tion to find that the gear which Mr. Gawn had used 
was, for all practical purposes, a copy of that which 
Mr. W. T. Bottomley had used at Teddington. 

In another way they had been useful to Haslar. 





William Froude Tank an apparatus for ‘steering 
experiments on a self-propelled, self-controlled and 
self-recording model ; it had not to be touched by 
anybody, and yet everything with regard to the 
movement of that model could be measured. They 
were pleased to lend the gear to Mr. Gawn for some 
experiments he had carried out. It was due to 
Miss Carey that her name should be mentioned in 
the bibliography. There should be a reference also 
to the work of Emerson, who carried out a set of 
tests on the Beacon Grange and showed that prac- 
tically the whole behaviour of the ship could be 
accounted for by thedata obtained from model experi- 
ments in the tank. With reference to the prismatic 
coefficients, etc., Dr. Baker said that he would hand 
over the list for publication; without those data, 
in his opinion, more than half the paper was use- 
less as regards information for designers. 

It was difficult to know what to say about the 
dumb turning models, Dr. Baker continued. The 
Reynolds’s Number of those models must be down 
to about 4 x 105, and that of the rudders must be 
below 10*; the errors on a rudder of that size and 
Reynolds’s Number must be 100 per cent. In 
addition, there was no screw gear on the model ; 
it was stated in the paper that the turning moment 
derived from the screw gear might be as high as 
53 per cent. It could be higher than that, and, 
further, the speed condition, the wake-making condi- 
tion, also affected the turning of the ship. All 
those errors were present in. the tests which Mr. 
Gawn was carrying out at Haslar. Such a method 
simply did not compare with those adopted in 
Germany, Japan and Holland, or at Maryland or 
New Jersey in America, and he hoped that Mr. 
Gawn would adopt one that was more scientific and 
more truthful in its results. 

Mr. Lloyd Woollard, referring to Figs. 9 and 25 
of the paper, which illustrated the well-known fact 
of the increase in the size of the turning circle of a 
destroyer (unlike that of other types of ship) when 
the speed was increased, said that in his younger 
days, his friends who went on destroyer trials told 
him that, under those conditions, the back of the 
rudder was dry, and that the effect must be due to 
cavitation. In his lectures at Greenwich, he had 
given that as the explanation, but he was afraid 
that he was wrong; he accepted the explanation 
that burbling was the real cause of the phenomenon. 
Nevertheless, he could not see why that burbling 
should occur or should modify itself with speed, 
and thought that there was more to be found out 
with regard to that matter. Unlike Dr. Baker, he 
found the paper rather useful to a designer, and was 
particularly grateful to Mr. Gawn for having 
brought to light the experiments made by R. E. 
Froude. 

Mr. William Wallace, speaking for steering-gear 
makers and designers, said that they were grateful 
for any scraps of information that they could obtain 
to help in dealing with their problems. He had 
found a lot of useful information in the paper. 
Steering gear designers leaned on the formule of 
Lord Rayleigh and Beaufoy; but now they were 
told that the Beaufoy formula was rather doubtful, 
and Mr. Gawn questioned whether it was due to 
Beaufoy at all. The formula gave 1-12 A V* sin @; 
they worked on the safe side and called it 1-5. 
Mr. Gawn suggested for the first time that, in 
attempting to arrive at that pressure, they might 
increase V by 20 per cent., which made the force 
higher than they had used in the past; again, 
Mr. Gawn emphasised the difficulty with regard to 
the centre of pressure, and he (Mr. Wallace) wished 
that either Mr. Gawn or Dr. Baker would enlighten 
them about that. Mr. Gawn showed how far the 
calculations of steering-gear manufacturers might 
be in error if they accepted the formula implicitly. 
They would like to know something of the variation 
of the centre of pressure with speed because, 
especially at certain aspect ratios, its position 
changed greatly with variation of speed. 

(To be continued.) 





Duncan Dock, TABLE Bay.—A new dock at Table 
Bay which covers 290 acres and is not yet complete, 
has been officially named Duncan Dock after Sir Patrick 





Some years ago, Miss E. M. Carey developed for the 
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OBITUARY. 


MR. H. M. GIBB. 


WE note with regret the sudden death of Mr. 
Hugh Morton Gibb, which occurred in a nursing 
home in Edinburgh on April 29. Mr. Gibb, who 
had been a member of the firm of Messrs. Balfour, 
Beatty and Company, Limited, for 20 years, was 
the elder surviving son of the late Mr. Hugh Gibb, 
who was for many years a schoolmaster at Dun- 
donald, Ayrshire. He received his general education 
at Dundonald School and at Kilmarnock Academy, 
and then entered upon a pupilage of four years in 
the office of the late Mr. John Sturrock, civil engi- 
neer, Kilmarnock. During his pupilage he was 
engaged on the design of many water-supply and 
sewerage schemes in the County of Ayrshire. On 
completing his time, he joined the staff of Messrs. 
Babtie and Bonn, Glasgow, where he gained valuable 
experience and incidentally worked with Mr. Bonn 
on early designs for the Sydney Harbour Bridge. 
Meanwhile, he continued his technical studies at 
the Royal Technical College, Glasgow, and subse- 
quently took up an appointment with Messrs. 
Alex. Findlay and Company, Limited, construc- 
tional engineers. In 1910, Mr. Gibb entered the 
service of the Canadian Pacific Railway Company, 
and for the next five years was engaged on con- 
structional works, among them being Brook’s 
Aqueduct, of which he was resident engineer. 

Mr. Gibb returned to this country in 1915 and 
joined the Royal Artillery, from which he later 
transferred to the Royal Engineers, serving with 
distinction in Mesopotamia and India. He left 
the Army in 1922, with the rank of major, after 
contributing to the re-writing of the Royal Engi- 
neers’ Handbook. On his return to England, Mr. 
Gibb joined the firm of Balfour, Beatty and Com- 
pany in 1923, and, within a year, went back to India 
to report on a hydro-electric scheme in the Madras 
Presidency. This work was afterwards carried out 
by the firm from his designs. It was, however, in 
connection with the development of the water- 
power resources of Scotland that Mr. Gibb made his 
greatest contribution to the profession. He was 
responsible for the design of the Grampian hydro- 
electric installation, which was completed last year, 
and it is to be regretted that Mr. Gibb did not live 
to write a paper on the work, as it would have 
been a valuable contribution to the Proceedings 
of the Institution of Civil Engineers, of which he 


was elected an associate member in 1924. He was; 


transferred to the class of member of the Insti- 
tution in January, 1942. Mr. Gibb was 58 years 


of age. 


LETTER TO THE EDITOR. 


ECONOMY IN THE USE OF 
ELECTRICAL EQUIPMENT. 


To THe Eprror or ENGINEERING. 


Smr,—With reference to the leading article in 
your issue of April 30, you rightly point out the 
need for using squirrel-cage motors started direct 
from the line wherever possible, but continue by 
saying that works engineers frequently cannot 
employ this as the matter is subject to control by 
the supply authorities. Statutory Rule and Order 
No. 1864, 1941, issued by the Ministry of Supply, 
states that notwithstanding any Act of Parliament 
or other regulations, statutory or otherwise, author- 
ised undertakers may not refuse to supply a motor 
up to 5 h.p. started direct on the line, or a motor 
up to 30 h.p. because it is of the squirrel-cage type. 
The regulation refers only to motors in connection 
with machine tools, but as this class of motor will 
cover a very large percentage of the machines for 
which new licences will be granted, the position of 
the munition manufacturer is not quite so black 
as your fear. 





NOTES FROM SOUTH AMERICA. 


WITH a view to developing United States trade with 
Latin America after the war, committees have been 
set up in various South American countries to study 
inter-American trade. In this connection, the Wash- 
ington Government is understood to be re pres a plan 
for the post-war commercial and industrial development 
of Latin America by means of loans and technical 
assistance. It is realised that the type of assistance 
particularly needed in South America is of a technical 
nature, combined with the investment of capital and 
the supply of machinery to set up industries so as to 
enable South American countries to become self- 
sufficient in certain articles. 

So far as concerns present conditions, however, the 
shortage of shipping, fuel and essential equipment from 
abroad continues to be the chief restrictive factor in 
overseas trade as well as in local manufacturing indus- 
tries, including engineering, transport and allied under- 

ings. This is reflected in the fact that all general 
licences for United States shipments to Latin America 
have been cancelled and have been replaced by “ prefer- 
ence requests,” which, if approved by the Board of 
Economic Warfare, form a virtual guarantee that the 
order will be filled, in the case of Brazil; no such cer- 
tainty exists, however, in the case of Argentina. 
Imports into Argentina are now the lowest for the past 
fifty years, and in 1943 are expected to be about one- 
third of the normal, even in such essential imports as 
iron and steel, machinery, tinplate and rubber. The 
scarcity of fuel oil has reduced the cement output, 
which, in turn, prejudices te building trade. Although 
the value of Argentina’s industrial output has risen 
enormously (from 3,300 million pesos in 1935 to 7,000 
millions in 1942) the situation in some branches of 
industry may become critical unless the minimum 
requirements of essential raw materials are obtained 
from abroad. A shortage of fuel oil amounting to 
50 per cent. of the normal supply is expected for the 
current year, the progressive decline in imports coincid- 
ing with an increase in consumption demand resulting 
from the general change-over from coal to fuel oil early 
in the war and from the considerable expansion in 
industrial activity. The problem may be aggravated 
in ensuing years by an expected decline (possibly as 
much as 25 per cent. by 1945) in Argentine petroleum 
production, unless essential oil-boring machinery and 
equipment can be imported before then. 

The general economic outlook in Argentina was 
greatly improved by the termination of the prolonged 
drought in March. Although the maize crop may be 
very small, thus affecting railway earnings, cattle have 
recovered, while there is a good foreign demand for 
linseed. Recent modifications in the Argentine 
exchange rates, however, imply no change in the rail- 
way remittance rate of 16 pesos per £; the Govern- 
ment recently rejected the request for a better remit- 
tance rate to Britain. The steady decline in shipping 
ih the River Plate would have been much greater 
but for the growth of the Argentine State Merchant 
Fleet, which, since its establishment in October, 
1941, up till February, 1943, carried freight aggre- 
gating 1,004,945 tons, while the profits were 26,472,000 
pesos. after placing 20,031,000 pesos to reserve. The 
Fleet expanded in that period from 16 vessels to 
27 vessels, totalling 160,000 tons, and it has now 
been decreed that the organisation will be run in 
future by a general administration appointed by the 
Argentine Government. Civil aviation in Argentina is 
also expanding rapidly, the total distance flown by air 
services operated by internal and international lines 
within Argentina territory in 1942 having totalled 
2,247,335 kilometres (against only 790,643 kilometres in 
1933); passengers carried totalled 55,014 (3,909) ; 
correspondence carried, 78,968 kilos (9,582) ; and parcel 
mail carried, 210,518 kilos (3,745). The drought has 
also ended in Uruguay, but the effects have been very 
serious and, as livestock is the chief industry, even 
large cattle farmers may require a year or so to recover 
financially. The consequent depression is aggravated 
by the prolonged and acute shortage of both liquid and 
solid fuels, and only a relatively important measure of 
success has attended the burning of home-grown timber 
and the installation of producer-gas equipment on 
motor vehicles. 

Despite the sho’ of certain indispensable articles, 
the output of Brazil’s national industries continues to 
expand, and it is estimated that the value in 1942 was 
double that for 1940. Imported fuel has been replaced 
by timber, cottonseed e, cottonseed oil, and pro- 
ducer-gas. Probably the only large industry to show 
a decline in activity is construction, but the shortage 
of shipping is still a serious problem for the trade of 
Brazil, as for all Latin American countries. Brazil’s 
minimum shipping requirements are 1,400,000 tons, but 
only. one- of this tonnage is available; therefore, 
pear ya industrialisation is booming, many i 
and mi 


are fresh arrivals of many raw materials, including cer- 
tain heavy chemicals. Among the very large variety of 
Sao Paulo manufactures e are now electrical 
machinery, chemical 
products, pneumatic tyres, copper wire and cables. 
The output of war material is increasing in the Sao 
Paulo district, national raw products being largely 
employed, while shells are bei yenthiaat in one 
re which is equipped with machinery made 
entirely in Brazil. Under the guidance of experts who 
have come into the country during recent years, the 
diamond-cutting industry gas gained some impetus 
since the war; while, with the assistance of technical 
knowledge, also supplied by refugees, the clock-manu- 
facturing industry has been developed to the extent 
that the output is now about 600 clocks a month. 
Among numerous developments may be mentioned the 
formation of a new concern in Sio Paulo, styled the 
Companhia Brasileira do Zinco, for the purpose of 
extracting, processing and dealing in zinc, as well as of 
another company at Curityba, called the Companhia 
Cimento Portland Paran4, with a capital of 30 million 
cruzeiros, to erect a cement manufacturing plant 
designed for an initial daily output of 100 tons. 

The rationing of fuel-oil in Brazil resulted in a 
decrease, from September, 1942, onwards, of 60 per 
cent. in consumption, compared with the normal 
monthly figure. The effects of the acute shortage of 
fuel are reflected in the new measures adopted in 
various parts of Brazil with a view to reducing fuel 
consumption further. Owing to the shortage, the 
development of the producer-gas engine is making 
considerable headway, especially on road vehicles, 
and there is also a good demand for these engines for 
light tractors and fixed installations, expecially saw- 
mills and cotton-ginning plants. In view of Brazil’s 
extensive charcoal resources, and the much lower 
fuel costs of the producer-gas vehicles compared 
with petrol or oil-driven vehicles, it is anticipated 
that there will continue to be a demand for such equip- 
ment, particularly for long-distance haulage in the 
interior, even when fuel conditions return to normal. 

Following the recent visit of the president of the 
Export-Import Bank of Washington to the new 
National Steel Plant at Volta Redonda, in the State of 
Rio de Janeiro, it was announced that a new agreement 
had been concluded on March 18 between the United 
States and Brazilian Governments, whereby the sum 
advanced by the Export-Import Bank to finance con- 
struction and equipment of the plant is increased from 
25,000,000 to 45,000,000 United States dollars, and 
the term of repayment of the credit for 14,000,000 dols., 
opened by the Bank in favour of the Cia. Vale do Rio 
Déce for developing the former Itabira iron-mines, is 
extended by five years to 25 years. According to an 
official spokesman, it is expected that production at the 
Volta Redonda plant will start within 15 months, and 
that construction will be entirely finished by 1945. 
The work of extending the port installations at Victoria 
for the purpose of handling larger quantities of iron- 
ore exports is nearly finished, and, in addition, ship- 
yards are being set up at the port for constructing 
simultaneously a number of vessels of 1,000 tons to 
1,200 tons each. The rapid progress achieved during 
recent years in Brazil’s commercial aviation is shown 
in the following comparative fi for 1941 and 1937, 
the latter being given in parentheses : distance covered, 
8,888,000 kilometres (6,113,000); passengers trans- 
ported, 99,662 (61,874) ; cargo and luggage, 2,581 tons 
(1,180) ; aircraft employed, 87 (66). 

The President of Chile recently stated that the 
Government were giving special attention to the coal 
industry, the national output being insufficient, mainly 
due to absenteeism, for industrial requirements. He 
also stated that negotiations were proceeding satis- 
factorily with the United States authorities for the 
import of machinery for various industries, such as 
steel, electricity, copper, cement and iron. These 
negotiations may be facilitated by the recent agree- 
ment with the United States, extending the benefits of 
the Lend-Lease Act to Chile. Official notice has been 
given that the United States authorities have granted 
priority rights for the export of machinery to install 
the hydro-electric plants on the rivers Laja and 
Cachapoal, which are to be constructed by the State 
Development Corporation at a combined cost of some 
350,000,000 . Latest reports indicate that 
negotiations for the reservation of shipping space to 
convey the machinery are well sional: It is further 
announced that the State Development Corporation 
have approved the project for the installation of a new 
plant, principally for the manufacturé of sheet metal, 
steel cables, etc. The initial capital will be 50,000,000 
pesos, which could be raised to 200,000,000 pesos, th 
Corporation to provide one-half and private enterpri 
the balance. The important Chilean copper-mining 
industry is affected by a recent decree, thleh vemulotes 
and controls the acquisition, elaboration, internal con- 
sumption and of metallic copper in all its forms, 





factories 
dependent upon imported supplies may shortly 
have to restrict their working drastically unless there 





Yours faithfully, 
238, Kirkintilloch-road, C. H. Smrra. 
Bishopbriggs, 
near Glasgow. 
May 8, 1943. 


with the main object of ensuring an ample su of 
the metal for Chilean industries. a ney 
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LABOUR NOTES. 


Txe annual conference of the Union of Post Office 
Workers at Blackpool last week decided, with <—as 
dissentient, to ignore the Trade Unions and 
Disputes Act and to ask the Trades Union Congress to 
accept the union as an affiliate. Under clause 5 of the 
Act, Civil Service organisations are denied the right to 
join the Trades Union Congress. The resolution was 
accepted by the ae as in line with the policy of 
the union after Mr. J. T. Hodgson, the general secretary, 
had told the Conference that the Trades Union Con; 
had indicated to them that it was prepared to endorse 
any branch resolutions for affiliation to local trades 
councils. “ This step,” Mr. Hodgson said, “ may be 
regarded as a defiant attitude, but there comes a time 
when we ought to demonstrate our defiance. We are 
free men and women, and we claim the right to associate 
freely with our fellow trade unionists.” 





The views of the various district committees on the 
proposed hours, overtime rates and other conditions 
for farm workers, were considered at a meeting, last 
week, of the Central Agricultural Wages Board. Some 
minor changes were made, but the main proposals were 
adhered to and ordered to be advertised. After time 
has been allowed for objections, the Board will meet on 
June 9 to ratify the terms and fix a date for their 
enforcement. 





The effect of the proposals on hours will be that, 
where the ordinary week is now over 52 hours in 
summer and 48 in winter, they will be reduced to 
these levels or to 50 all the year round. Sixteen dis- 
tricts already work the 50-48 week system and will 
continue on that basis. Seventeen areas will have 
hours reduced by from half an hour to four hours a 
week. The general standard for overtime will be 1s. 5d. 
an hour, Monday to Friday, and 1s. 9d. Saturday after- 
noons, Sundays and holidays. Improved minimum 
rates for juveniles will give advances ranging from 2s. 
to 10s. a week. Only three areas are already on the 
new level. 

In the House of Commons last week, Mr. Mander, 
the Liberal Member for Wolverhampton E., asked what 
steps were being taken to fill the gap in organisation, 
now existing, by the establishment of joint district 
production committees. Mr. Lyttelton, Minister of 
Production, replied that joint production committees 
at individual firms were set up by agreement between 
the Engineering and Allied Employers’ National Federa- 
tion and the trade unions concerned. Any suggestion 
for the setting up of joint district production com- 
mittees was a matter for consideration by both sides of 
industry. Official machinery for the discussion of dis- 
trict production problems, however, existed in the 
district committees which had been set up under the 
regional boards of the Ministry of Production. 





Mr. Lyttelton, Minister of Production, stated in the 
House of Commons last week that 47 persons with 
practical experience in the direction or management of 
engineering concerns and 15 chartered accountants had 
been appointed by the supply departments as authorised 
per of private companies, directors of Govern- 
ment-owned manufacturing companies, or to take 
charge of Government-owned factories. 





The ep! correspondent of The Times states 
that the Midland Group of Conservative M.P.s have 

a resolution giving general support to the 
principle of relating the income tax of both manual 
and non-manual workers to present instead of past 
earnings. In the resolution, the view was expressed 
that the present system of deducting tax from working- 
class i incomes in respect of the previous year’s earnings 
will present “‘ a menacing problem ” at the close of the 
war if the tax on war-time earnings should fall on lower 
post-war incomes. 





It was recognised that the introduction of the system 
of “ pay as you earn” would present difficulties and 
anomalies, and, if adopted at once, involve substantial 
loss to the Exchequer and dislocate the finances of the 
current year. But in view of the almost insuperable 
difficulties which continuance of the present system 
would produce at the end of the war, the Group sug- 
gested that the Government should “ face the situation, 
notwithstanding the sacrifice to the Treasury which will 
be involved.” 





The first of the quarterly statements on unemploy- 
ment prepared by the Ministry of Labour and National 
Service was issued last week. It shows that the number 
of men and boys registered at employment exabaaiate | Geis 
in Great Britain as wholly un or at April 12 
(exclusive of 21,026 men who been classified as 
unsuitable for ordinary industrial employment) was 


| ployed casual workers 1,869. Compared with the 


51,216. Those registered as on short time or otherwise 
temporarily ded from work on the understanding 
that they were a to return to their former employ- 
ment numbered 753, and those i as unem- 

position at Jan 18, the numbers mars A epee 
showed a decrease of 7,118, those temporaril a 
a decrease of 538 and unemployed casua so some a 
decrease of 215. 





For women and girls, the corresponding figures at 
April 12 were 25,553 wholly unemployed (a decrease of 
9,821) exclusive of 643 classified as unsuitable for 
normal full-time employment, 559 temporarily stopped 
(a decrease of 1,264) and 141 unemployed casual 
workers (an increase of 30). Of the 25,553 wholly 
unemployed 1,023 had been classified as unable for 
good cause to transfer to another area. 





The principal group of workpeople affected by in- 
creases in rates of wages or war bonuses pags March 
were men and boys in the enginee: ied in- 
dustries. When the April issue of The Ministry of 
Labour Gazette went to press, however, statistics were 
not available as to the numbers affected, nor as to the 
aggregate amount of the increases in weekly rates of 
wages. In other industries and services covered by 
the Ministry’s statistics the changes in rates of wages 
reported during March are estimated to have resulted 
in an aggregate increase of nearly 40,000/. in the weekly 
full-time wages of nearly 300,000 workpeople and in a 
decrease of 3001. in those of 15,000 workpeople. The 
industries in which wage fates were increased during 
March included flour-milling, sugar confectionery, 
preserved foods and jam manufacture, cocoa and choco- 
late confectionery manufacture, printing and book- 
binding, electricity supply, cinematograph theatres, and 
the wholesale grocery and provision trade. There were 
small decreases in the rates of wages of coal miners 
in Warwickshire and workpeople employed in the 
manufacture of pressed felt in the Rossendale Valley 
district. 





Of the total increase of 40,0001. (exclusive of increases 
resulting from the National Arbitration Tribunal award 
for the engineering industry) about 11,000/. was the 
result of arrangements made by joint standing bodies 
of employers and workers ; 11,0001. was due to arbitra- 
tion, and nearly all the remainder was the result of 
direct negotiations between employers and workpeople 
or their representatives. The whole of the estimated 
decrease of 3001. took effect under the operation of 
sliding scales based upon fluctuations in the proceeds 
of the coal-mining industry or in the cost of living. 


The number of disputes involving stoppages of 
work, reported to the Ministry of Labour and National 
Service as beginning in Great Britain and Northern 
Ireland during March was 152 as compared with 100 
in the previous month and 66 in March, 1942. In 
these 152 new disputes about 35,500 workpeople were 
directly invelved, and 10,300 workpeople indirectly 
involved (i.e., thrown out of work at the establishments 
where the stoppages occurred, though not themselves 
parties to the disputes). In addition, about 1,600 work- 
people were involved, either directly or indirectly, in 
7 disputes which began before March and were still in 
progress at the beginning of that month. The number 











of disputes in progress in March was thus 159, involving 
about 47,400 workpeople; the aggregate number of 
working days lost in these disputes during March is 
estimated at 122,000. 


Of 148 stoppages which ended in March, 51, directly 
involving 12,300 workpeople, lasted not more than one 
day; 47, directly involving 6,700 workpeople, lasted 
two days; 15, directly involving 4,000 workpeople, 
lasted three days; 25, directly involving 9,100 work- 
people, lasted four to six days ; and 8, directly involv- 
ing 1,400 workpeople, lasted over six days. 





Of the 152 disputes which began in March, 40, 
directly , involving 9,600 workpeople, arose out of 
demands for advances in wages ; 6, directly involving 
2,800 workpeople, out of proposed reduction in wages ; 
33, directly involving 9,300 workpeople, out of other 
wage questions; 6, directly involving 1,000 work- 
people, out of questions relating to working hours; 26, 
directly involving 5,800 workpeople, out of nestions 
relating to the employment of particular c dunn 
persons ; 35, directly involving 5,200 workpeople, ons 


of questions relating to other working arrangements 
and 2, directly involving 700 wor le, out of 
— of trade union principle. Four stoppages 


involving 1,100 workpeople, were in —— 
of wor' le involved in other disputes. Final settle 


THE HYDRAULIC OPERATION OF 
LATHES FOR THE PRODUCTION 
OF SHELLS.* 


By W. Lrrriesonys Puuir, O.B.E. 


Tue paper is limited to the a ger ing ery 
power to lathes designed for sh oug. 
= the author’s opinion, there i is an immense aad for 1 : 
tion of the same princi in other directions. 
elf-contained hydraulic m e tools have been 
dealt with by Mr. H. C. Tows,t but in the system to 
be described all the machines are operated from a 
central hydraulic plant. Three complete installations on 
this principle have been establis by the author, and 
the present paper contains an account of this work 
from the first experiments in 1915 until about three 
years ago. The first plant was constructed in 1915 
for the production of 3-29-in. shells, known as “ 18- 
pdrs,” from the solid bar. The output was 2,000 shells 
per week of 135 hours, with girl operators working on 
three shifts. The second plant was put down in 1916-17 
for an output of 500 9-2-in. howitzer shells week of 
135 hours, also with girls working on t shifts. 
The third plant is of recent design. It was started in 
1938 for the production of 3-45 in. shells, known as 
“ 25-pdrs.” ; and was laid out for an output of 1,000 
shells per week of 47 hours. This plant included four 
types of hydraulic lathes which the author was engaged 
to design for the War Office. 

Soon after the commencement of the war in 1914, 
it became evident that shell production would have 
to be greatly increased, and engineering firms were 
pressed to take up shell manufacture. The author, 
on behalf of his firm, undertook to help in the move- 
ment, and he at once set about the construction of 
some simple machines for the job. These conformed on 
general lines to the practice of the period as regards 
design and operation. He soon realised, however, 
that drastic changes would have to be made if pro- 
duction was to reach the high level that circumstances 
demanded. Although quite familiar with h ulic 
machinery of various types and of many applications 
in presses and certain types of heavy tools, he was not 
aware of any instance in which hydraulic power had 
been applied te the movements of a lathe. It ap 
to him, nevertheless, that it would be possible to 
construct a very useful machine on these lines, and he 
accordingly started immediately to carry out experi- 
ments and to prepare designs. It was considered 
essential that machines for the duty which the author 
had in mind should be much heavier and more rigid 
than the ordinary machines of the time, so that they 
should be free from vibration and “ chatter ” or spring 
with the heaviest possible cutting. The standard of 
rigidity aimed at was that which would permit a half- 
crown coin to remain balanced on edge on the moving 
saddle or turret while the tools were making the 
heaviest cuts. This object was achieved, and the 
demonstration was frequently made in the presence of 
those who came to see the lathes at work. 

The principal advantages of hydraulic operation may 
be summarised as follows :—({a) A constant and 
determined pressure is maintained on the cutting 
of drills or other tools, so that when a hard or tough 

t is encountered the advance is automatically 
owed down. This permits a higher average rate of 
advance to be maintained. (6) The adoption and 
operation of multiple tooling is made easy. (c) Break- 
ages of cutting tools and drills working at high duty 
are reduced, with the consequent reduction in stoppages 
of machines. (d) A direct pull on the centre of the 
saddle is obtained. (e) Rapid and simple change of 
speed of the saddle from zero to, say, 12 ft. per minute, 
can be effected by one revolution of the control wheel, 
with a practically infinite range of intermediate speeds. 
This is of value at all times, but especially when 
approaching the bottom of the interior of the shell, 
as the cut can then be instantly reduced to the merest 
—— The rapidity of the return movements of the 

ine also saves time. (f) The simplicity of design 
and control makes the ee ee suitable 
for operation by unskilled or fe labour. (g) Accu- 
rate repetition of dimensions is assured because the 
pressure — the stops is always precisely the same. 
(hk) The fatigue of the operators is reduced to 4 


minimum. 

Hydraulic Supply.—Before proceeding to a descrip- 
tion of the lathes used for the various o: tions, it is 
appropriate to consider the method by which the 
movements of saddle, slides, chucks, etc., are ~o 


out. Broadly ‘tpon th Mares os are at 
use, one depen uction of the uid 
pressure at the i es, and the other on 


the distribution of vidual mac power rte all the machines 
in the from a central pumping plant. The 
latter method was adopted in the aon factories laid 





* Paper read before the Institution of Mechanical 





ments were effected in March in the case of 118 disputes 
directly involving 29,600 workpeople. 


Engineers on Friday, April 30, 1943. Abridged. 
t ENGINEERING, vol. 134, page 632, ef seg. (1932). 
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out by the author, who employed a three-throw pump 
working in conjunction with a slow-moving accumu- 
lator. Independent machines, each with its own 
hydraulic equipment, are most useful for certain 
purposes, but for a complete factory producing shells 
(or other articles suitable for production on lathes) 
in large quantities the author considers that nothing 
will bear comparison with a central hydraulic power 
supply with a properly designed system of mains. 
The power unit would consist of one set of slow-running 
three-throw pumps and an accumulator loaded to give 
the pressure required—a combination involving the 
minimum of maintenance and calling for little attention. 

A somewhat special feature of the author’s system is 
that no pumping of water is needed for the return 
movements of the saddles and slides. These are 
brought back by an enclosed hydraulic circuit in which 
the correct pressure is maintained by a small accumu- 
lator termed the “ balancer,” the ram of which moves 
up and down according to the movements of the 
saddles and slides. The hydraulic fluid is similar to the 
coolant used for some of the cutting tools, and consists 
of water containing 10 per cent. to 12 per cent. of a 
miscible oil. The mixture is kept to a strength sufficient 
to prevent the slightest sign of rust by the addition of 
a certain amount of fresh oil per week, 5 gallons being 
found sufficient for a system containing 25 machines. 
The arrangement of the mains is an important matter. 
This is shown di tically in Fig. 2, on this page, 
in which the accumulator is indicated at a, the balancer 
at 6, and the pump atc. To get the best results the 
mains should be overhead, with vertical down-pipes 
to each machine. These pipes are fitted with cocks d, 





so that any machine may be isolated when required, 
and in each pressure down-pipe there must be an air 
trap e, followed by a filter f of very fine gauze. 

There is a distinct advantage in keeping the pressure 
of the supply as low as possible, in order to permit of 
a finer regulation of the feed and to reduce somewhat 
the risk of leakage. In a modern factory for the pro- 
duction of 3-45-in. shells, the author adopted a pressure 
of 460 Ib. per square inch for the high-pressure circuit 
and 80 lb. per square inch for the balancer circuit, 
thus obtaining a net effective pressure of 380 Ib. per 
square inch on the working pistons. 

18-pdr. Plant.—The i tion comprised eight 
hydraulically operated machines, but these will not 
be described in detail as their important features 
are embodied in later i The machines were 
very simple in design, with a belt drive direct on the 
spindle. The work was held in collet chucks tightened 
by hand levers, except for the “A” machine which 
had a hollow spindle and a four-jaw chuck. In this 
machine the shells were bored and turned from the 
solid bar, and then parted off by a tool carried by a 
vertical hydraulically 
done by a drill 1-812 in. in diameter, and the shells 
were simultaneously 
per minute. The total for all and boring 
operations, including ing-off, ready for the base 
plate and copper was 15-5 minutes. In 1937, 
these machines were much improved in design, with a 
consequent reduction in the uction time. 

9-2-in. Howitzer Plant.—The factory had a ground 
floor of 9,100 sq. ft., apart from the small amount of 
space which was occupied by pumps, accumulators, 
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-turned atthe rate of 3 in. | to 
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The main section 
of the factory was driven by two gas engines, each 


gas engines and producer plant. 


of 85 brake horse-power. Power was transmitted by 
line shafting and belting, except that the machines 
doing the preliminary roughing-out work were directly 
driven by electric motors. The forgi which weighed 
about 400 lb., were taken from the yard into the factory 
by aconveyor. From the point of entry, and all through 
until their deposit. in the shell bond and final loading on 
rail, the shells were handled by girls. Small hydraulic 
cranes were used for such lifting as was necessary in 
the factory, and chain blocks were employed for loading 
the lorries which transported the finished shells to the 
bond and the railway. The “A” machine is seen in 
operation in Fig. 1, on this page. This machine was 
designed to hold the shell forging on its central portion, 
leaving the nose end free for tooling to the approximate 
size, and the base end clear for cutting to length and 
bevelling for the true location of the bore in the 
hydraulic slotting press. The forging was first picked 
up by a hydraulic crane and placed on the self-centring 
mandrel. After being tightened on the mandrel i+ 
was moved into the correct position in the chuck to 
give the proper depth of cavity when parted off. It 
was made fast in the chuck by a series of six screws 
on either side of the latter, after which the mandrel 
was released and withdrawn. 

The tooling was carried out on both ends of the 
forging simultaneously, nine tools working all at the 
same time on the nose, those on opposite sides being 
— with to each other. The work done 
on the “ A” machine is illustrated in Figs. 3 and 4, 
above, the metal removed being indicated in black, 
while the arrangement of the nine tools is shown in 
Fig. 5, herewith. The definite constant pressure of the 
hydraulic feed was of great advantage in this multiple 
tooling operation. When the ends of the forging had 
been machined, the mandrel was moved again into the 
shell and tightened; the chuck screws were then 
released and the mandrel withdrawn with the shell on 
it. The nose of the forging, after machining, is shown 
in Fig. 6, on page 398. Approximately 60 lb. of metal 
were removed in eight minutes cutting time, the 
“ floor-to-floor ” time being 13 minutes. 

The shell was next swung into the slotting press, 
illustrated in Fig. 7, by the small hydraulic crane. The 
ress cut three internal keyways, 14 in. wide by ¢ in. 
deep at the centre, in 10 seconds. These keyways were 

correspond with three driving keys on the next, 
or “ B,” machine. After the were cut, the 
shell was on the conveyor which served to 
material the factory at working level, no shell 
being placed on the floor except for a fault. When the 
shell reached the “_B” machine, it was swung from 
the conveyor and entered on the self-centring mandrel 
projecting from the headstock spindle, of which it 





was a part. The three keyways in the shell were 
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Fic. 6. Worx Done on “A” Macutve on Noss-Enp oF SHELL. Fie. 7. Seti ts Srorrmme Press. 
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Fie. 8. Roventne Cur on “B” MAcuine. 
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1 
arranged to correspond with three keys on the mandrel. 
The nose end was centred internally and tightened at 
the end of the mandrel being operated from the rear 
of the headstock. The hydraulically-operated tailstock 
spindle was then brought up and pressed the shell home ' 
on the three keys which were free to slide in inclined 
grooves until they were thoroughly tight for driving ; 
purposes. The entire exterior of the shell was then 
clear for machining. The tooling of the “B” and 
“C” machines is shown in Figs. 10 and 11, above. 
The operations on “ B ” machine, Fig. 10, were drilling 
for fuse hole, facing off nose end, rough-turning outside 
and finish-turning to size, both body and nose. The | 
average weight removed was 77 |b., the tooling time | 
was 19 minutes, and the floor-to-floor time was 23 
minutes. The operations on “C” machine, Fig. 11, 

were rough bore and finish bore. The average weight ; 
removed was 34 Ib., the tooling time was 21-75 minutes, ; 
and. the floor-to-floor time was 23 minutes. ; | 
The shell having been fixed, the tailstock spindle | 
Fie. 9, GenzraL View or “C” Macurne, was withdrawn, and the fuse screw hole drilled by 4 
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HYDRAULIC OPERATION OF SHELL LATHES. 
Fie. 14. Gntinas View or “D” Macurng. 

Fig.17. 
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drill lowered into the correct position by a folding 
arm. A hardened steel plug, having a recess for the 
tailstock centre, was forced into the hole by the hy- 
draulic pressure behind the tailstock spindle, after 
which the pressure was suitably reduced for the shell 
to revolve. The lel portion of the shell was 
first rough-turned by five tools, three at the front and 
two at the back. Then the curved portion was rough- 
machined by a series of narrow gang tools set up in a 
holder, their points being set to a gauge of the correct 
shape to allow the finishing cut to be taken by the form 

on the front cross-slide. The parallel portion was 
finished by a single tool in a front slide, after which 
the form tool was brought in to finish the whole of the 
curved portion to blend with the parallel body of the 
shell. The machining time was 19 minutes, during 
which an average of 77 lb. of metal was removed. The 
floor-to-floor time was 23 minutes. Fig. 8, opposite, 
shows the roughing cut. 

The next machine is the “C” machine, Fig. 9, 
opposite. This carried out the complete tooling of 
the interior of the shell by means of four high-tensile 
steel bars, 5 in. diameter, carrying the necessary tools. 
These bars were held in a massive cross-slide moved 
by hydraulic power. The ment of the tools 
for roughing out the inside of the nose is seen in Figs. 








12 and 13, opposite. The machining time was 21-75 
minutes; the floor-to-floor time was 23 minutes ; 
and the weight of metal removed was 34 Ib. From 
the “C” machine the shells were passed along the 
conveyor to the “ D” machine, Fig. 14, on this page. 
This machine, which is probably the most in ti 
of the group, performed all the work on the base en 
of the shell. The operator had, first of all, to weigh 
the shell and record the weight as received and also 
record the weight when it left the machine, the correct 
vee Sane automatically obtained if the operations 
had properly performed. These operations in- 
cluded facing off the end to length within the allowed 
limits, which invariabl —— the correct weight; 
seducing the Giamster ba ind the band ; form- 
ing the groove for the band, including waving and 
undercutting ; ing the recess for the flange of the 
base adaptor; and cutting a left-hand screw of eight 
threads per inch to receive the adaptor. The work on 
the base end is illustrated in Fig. 15, the metal re- 
moved. being indicated in black. The tooling time 
for all these tions was 15-5 minutes and the floor- 
to-floor time 18-25 minutes, the weight removed being 


about 8 Ib. 
The used for ing the base of the shell is 
shown in Figs. 16, 17 and 18, which indicate clearly 





the operations required, the metal removed being 
shown in black. For these, three types of machine 
were used. That for the first operation carried out 
the tooling of the outside face and formed the flange 
and clearance at the end of the thread. The edge 
of the flange, which was only ¥ in. thick on a dia- 
meter of 7 in., was formed temporarily with a slight 
bevel. The purpose of this bevel was to ensure a 
really good and secure fixing in the chuck of the second- 
operation machine in. view of the heavy cutting to be 
done. The second-operation machine is shown in 
Fig. 19, on this he small bevel on the flange was 
removed in the third-operation machine at the same 
time as the inner face of the flange was skimmed true to 
the thread. For this purpose the adaptor was held in 
a screwed chuck which proved to be most sati ry. 
The weight of the adaptor forging was 48 lb., of which 
about 14-5 lb, were removed. The machining time 
for the first operation was 7 minutes; for the second, 
it was 11 minutes; and for the third, 3 minutes. For 
the output of 500 adaptors per week four machines 
were used, two of which were employed on the second 
gr which included the cutting of the thread. 
The tools throughout the factory were mostly of 
*“‘ double Mushet ”’ steel. 

In addition to the four main operation machines and 
the adaptor machines, a few minor machines were 
required to complete the production of a shell. These 
were employed for finishing and screwing the fuse hole, 
for drilling two shallow holes in the adaptors, for facing 
off the ends of the adaptors after these were finally 
fixed in position, also for pressing on and turning the 
copper ds. The two turning operations were 
carried out in vertical hydraulically operated machines. 
After these, operations the shells were varnished in- 
ternally, stoved, transported to the shell bond } mile 
away and thence to railway trucks for delivery as 

i The total floor-to-floor time for all machin- 
ing operations on the 9-2-in. shell, including its 
adaptor, was under 24 hours per shell. 

(To be continued.) 
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NOTES ON NEW BOOKS. 


Training in For ship and Management. By James 
J. Guuesrre. Fourth edition. London: Sir Isaac 
Pitman and Sons, Limited. [Price 8s. 6d. net.] 

A 800K which has-reached its fourth edition in ten 

years hardly stands in need of reviewing, save as an 

indication of changes in its contents. In the present 
instance, the principal alteration lies in the addition of 
* Scientific Thinking in Foremanship and 

Like the rest of the book it contains a 
great deal of common sense, put in a terse manner 
which, quite uently, makes it seem v obvious 
and elementary ; but the reader who takes the trouble 

(and, as the author suggests in another chapter, has the 

courage) to carry out a critical self-examination on the 

lines given, will probably end by ising that he 
has learnt something, if only of his own limitations. 

Merely reading text-books will never make of any man 

a good foreman or manager, but that is not to say that 

he will be a better foreman or manager for not reading 

them. Alike to the newcomer to industrial administra- 
tion, and to the executive who thinks he knows all about 
it, Mr. Gillespie’s book may be commended. 








Over to Bombers. By Manx Benney. London: George 
Allen and Unwin, Limited. [Price 8s. 6d. net.] 
Works of fiction dealing with life in the factory from 
what may be termed the “ lower-deck” standpoint 
are comparatively rare, and those which do so from 
obviously first-hand knowledge are still rarer. Mr. 
Benney possesses both knowledge and literary ability ; 
and, moreover, though acknowledging that he holds 
views which are somewhat advan ing the 
general industrial system, he can view in ial pro- 
blems with a judicial detachment which inspires confi- 


dence in the fundamental fairness of his portrayal of 
the difficulties which beset the Ba motor-car 
works when it was suddenly switc from the pro- 


duction of lux cars (“‘ Forty Thoroughbred Horses 
Throb to Your Touch"’) to that of the Camelot bomber. 
The author is careful to explain that the works is an 
invention of his own and that the behaviour of its 
personnel is typical rather than factual; nor does he 
imply that the mischances which hampered the pro- 
duction of the Camelot are characteristic of the British 
aircraft indu in general ; indeed, any such implica- 
tion is expressly disclaimed. Nevertheless, the inci- 
dents related will have a familiar ring to many pro- 
duction engineers, who may find in this story the germ 
of a solution of some of their own difficulties as well 
as a tale which is sufficiently well written to be worth 
reading for its own sake. 





The Mechanical Working of Steel. By Dr. E. Grecory 
and E. N. Suwons. London: Sir Isaac Pitman and 
Sons, Limited. [Price 10s. 6d. net.] 

Txose who are familiar with the authors’ two previous 

books, namely, Steel Manufacture Simply Explained and 

The Structure of Steel, will be interested in this addition 

to their series of “ technical simplifications."” Whether 

it is due to the encouragement they have received from 
their readers or to the experience thay have acquired 
in explaining technical processes in clear and concise 
language, the authors are to be congratulated on having 
produced a thoroughly sound and readable - book. 
Starting from the ingot, bloom, billet, or slab, — 
describe the metallurgical phenomena associated wit 
the hot-working of steel and emphasise the importance 
of the correct control of the temperature at which 
mechanical work is commenced and that at which it is 
discontinued. They then deal in successive chapters 
with hammer forging, drop forging, upsetting or machine 
forging, rolling, ing and extrusion. The properties 
imparted to steel by old work are described in chapters 
relating to cold heading, cold rolling, cold ing, 
cold drawing, and spinning. Other sections 
bending processes, knurling, riveting, planishing and 
flattening, while interesting chapters on the relatively 
recent process of thread rolling for screws, bolts and 
screw caps and on the radial expansion or “ auto- 
fret ” process for tubes, are included. These last 
two chapters, the authors state, have been compiled 
with the assistance of Dr. J. Dudley Jevons and Pro- 
fessor G. Cook, respectively, and in the case of that on 
riveting, help has furnished by Mr. F. C. Welch. 

We have no hesitation in recommending the volume 

to practising engineers as well as to apprentices and 

students, and it will be of particular value to the 
numerous war-time recruits to the engineering industry. 





MANCHESTER ASSOCIATION OF ENGINEERS.—The fourth 
annual lecture of the Manchester Association of Engineers 
will be delivered at 7 p.m., on Friday, May 28, in the 
Great Hall, College of Technology, Sackville-street, Man- 
chester, by Sir Frederick Handley Page, O.B.E., F.R.Ae.8, 
His subject will be *‘ Commercial Air Transport.” 
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Company, Limited, and W. MoBryde, of Bonnybridge. 
(2 Figs.) September 17,-1941.—The invention is applied 
to a domed or bee-hive shapéd kiln which incorporates 
a central chimney 1 and a kiln chamber wall 2. There 
are the usual upcast flues 3, down-comer fiues 4 and firing 
chambers 5, the firing chambers being below the floor 
level of the kiln. Flues 6, of generally spiral form, are 
built under the floor of the kiln, each leading inwards 
to the chimney with the exit end opposite the inlet end. 
The walls 7 forming the side boundaries of the flues 





(649,273) “salcee ut 


can either terminate short of the chimney, as shown, 
thereby leaving an annular chamber around the base 
of the chimney, which has a number of openings in it, 
or, alternatively, the walls can be joined to the base of 
the chimney, the products of combustion passing from 
each flue separately through its respective opening in 
the base. The spiral formation of the flues ensures that 
the whole floor of the kiln is evenly heated by the flames 
and hot gases which travel longer distances than in the 
more usual constructions ; the decreasing cross-sectional 
area of each fiue allows for the reduction in volume of 
the waste gases as they become cooler, without reduction 
of velocity. (Accepted November 13, 1942.) 


TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


548,984. Thread-Milling Machine. Southern Engineer- 
ing Group, Limited, of Brighton, and H. Upward, of 
Brighton. (2 Figs.) August 19, 1941.—The machine is 
of the type in which the work spindle carries an external 
and detachable threaded master sleeve according to the 
thread to be cut. The headstock consists of a base 1 
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and a cover 2.within which is mounted a tubular work 
. The outer end of this spindle is flared to take 
a collet or chuck to hold the work. Behind the flared 
end the spindle has a tapered shoulder’6 to serve as an 


to the head- 
stock. The outer of the has a number 
of tapered recesses, and when it is desired to drive the 
spindle 5 the plunger is released to engage one of them 


ber 2, 1942.) 


3 MISCELLANEOUS. 

549,029. Hardness-Measuring Apparatus. Vickers- 
Armstrongs Limited, of Westminster, J. ©. Clifton and 
F. W. Rabarts, of Westminster. (4 Figs.) July 10, 
1941.—The hardness numeral varies directly as the 
load. used and inversely as the square of the linear 
dimensions of the impression produced. These factors, 
and thé magnification used in the optical measuring 
system, constitute all the variable factors involved. The 
disc 1 is inscribed with corresponding load and hardness 
values, while the disc 2 is inscribed with a logarithmic 
spiral 3 (Fig. 2). The disc 1 is mounted on one end of a 
shaft 4, which carries at its other end a magnification 
indicator 5 and a knurled knob for rotating the shaft. 
The disc 2 is mounted on a sleeve 7, which rotates freely 
on the shaft 4 and carries at its outer end a load scale 8. 
The two discs are locked together in predetermined 
relation by a spring-loaded pin, and are both of trans- + 
parent material. The optical system for producing a 








(549,029) 


magnified image of the impression 12 on the test piece 
consists of a microscope objective 13, a vertical illumi- 
nator 14, and a projection lamp 15. The image of the 
impression is projected on to the viewing screen 17 and 
the image of the relevant part of the hardness scale is 
projected on to the viewing screen 20. The hardness 
numeral is obtained in the following manner. The load 
and magnification being known, the two dises 1 and 2 
are correspondingly coupled together and both discs are 
rotated until the image of the impression is. exactly 
calipered in the logarithmic spiral 3 (see Fig. 2). The 
hardness numeral can then be read off at the diametri- 
cally opposite position on the disc or can be observed 
on the viewing screen 20. The mathematical relation 
between the variables is such that, when all are varying 
together, the log. of the hardness number is equal to the 
log. of the load minus twice the log. of the linear dimen- 
sions of the impression plus a constant. Hence by the 
logarithmic layout of these values on the two discs and 
their relative adjustment to each other and to a datum 
line, the required quantity is directly evaluated. If 
magnification is altered, this is equivalent to having a 
second datum radius on the logarithmic spiral, and 
relative position of the two discs is then altered. The 
hardness numerals are thus directly evaluated. 


2 3 








cepted November 3, 1942.) . 
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STROBOSCOPIC 


EQUIPMENT. 

By G. Wrxprep. 
Iw engineering practice there are many examples 
of the necessity for accurate knowledge concerning 
the behaviour of mechanisms of different kinds 
under conditions of high-speed operation. The 
study of vibrations in machinery, for example, 
has taken on a new significance, and new difficulties 
owing to the ever increasing speeds of operation 
have been encountered in practice. These higher 
speeds call for a more exact knowledge of movements 
and consequent stresses under dynamic conditions, 
so that the problems of observation and measure- 
ment become increasingly difficult. There are many 
types of problem which may be satisfactorily dealt 
with by stroboscopic methods employing some of 
the latest developments in electronic engineering 
and representing valuable aids in the study of many 
phenomena associated with mechanical movement. 
The fundamentals of stroboscopics are generally 
well known, although remarkably absent from most 
text-books owing to the intermediate nature of the 


is an integral fraction of the speed of rotation. In 
this case a given region of the body is seen only 
every 2, 3, 4, etc., revolutions. The motion is 
apparently arrested, and the object may appear 
less distinct owing to the smaller amount of light 
received by the eye in a given time. If the viewing 
speed is an integral number of times the speed of 
rotation, the object is viewed a corresponding 
number of times in each revolution. The various 
conditions are illustrated in the accompanying table, 
which deals with the case of a rotating disc bearing 
a spot for observation purposes. It should be noted 
that the same conditions apply in the case where 
the rotating body is observed by periodic flashes 
of light corresponding to what we have hitherto 
called the viewing speed. It is likewise evident 
that the same principles are applicable to forms of 
uniformly mechanical motion other than pure 
rotation. 

In order to facilitate visual observation, attention 
has been largely directed to types of apparatus in 
which brief periodic flashes of light occurring at 
a controllable rate are directed on to the object to 
be studied. By adjustment of the flashing rate 
it is possible to obtain a state of synchronism 





such that motion of the object appears to be 





Fic. 1. Movement oF SMOKE 
subject between physics and mechanics. If a given 
region on a body rotating at a uniform speed is 
viewed through an aperture which can be opened 
or unscreened and then occulted again, this cycle 
of operations taking place at a controllable rate or 
frequency, the eye perceives conditions of motion 
of the object which depend upon its speed relative 
to the rate at which the aperture is opened, i.e., 
upon the particular positions during its rotation 
at which the object is viewed. In the case in 
which the rate of viewing is identical with the 
rate of rotation of the body, movement of the body 
appears to be arrested, since any given part of it is 
in the same position each time it is seen. If the 
rate of viewing is slightly less than the rate of 
rotation, the body appears to rotate at slow speed 
in its proper direction of rotation. This is because 
any given point on the body advances slightly each 
time it is seen, owing to the longer timing between 
observations. If the rate of viewing is slightly 
greater than the rate of rotation, the body appears 
to rotate at slow speed in the direction opposite 
to that of its proper rotation. This phenomenon 
follows because of the fact that the interval between 
observations is shortened, and thus each successive 
view is. of regions of the body which follow each 
other into the field of vision in a direction opposite 
to that of the original motion. 

Special conditions arise when the viewing speed 
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arrested. This condition can be maintained with- 
out further adjustment only if the cycle of opera- 
tions of the observed object recurs at a constant 
rate and the timing of the flashes also remains con- 
stant. Alternatively, if the flashes are controlled 
by a contacting device operated by the mechanism 
being studied, fluctuations in speed will automatic- 
ally be compensated for. This arrangement, how- 
ever, is not always practicable. The conventional 
types of electrical oscillator provide a convenient 
method of operating the light source so as to give 
flashing speeds which may be readily adjusted, as by 
simply varying a resistance, over a wide range. The 
chief requirements, apart from compactness and rea- 
sonable cost, are that the timing of the flashes should 
be accurate, and that speeds and timing when once 
set should not drift or vary. A controllable flashing 
source of, this kind is valuable as a tachometer as 
well as a means of observing arrested motion, and 

the important feature that it necessitates 
no attachment of any kind to the mechanism being 
observed. This is a parti ly valuable feature 
where the mechanism is of limited power output or 
otherwise unsuited to the use of a conventional 
tachometer. 

In many studies it is necessary to observe the 
mechanism at all stages of its cycle of operation. 
This requirement is readily provided by the gradual 
and smooth change in the rate of flashing to which 





the oscillator particularly lends itself. When a 
point of synchronism is reached, a slight increase 
or decrease of flashing speed will cause a slow 
apparent rotation or movement of the object in 
one or other direction, representing a gradual 
change in the particular portion of the cycle. being 
observed. This gradual change may be immediately 
arrested, by suitably altering the oscillator adjust- 
ment, so that any desired point in the cycle of 
operations may be studied. A method of observa- 
tion of this kind is frequently of the greatest value 
in securing design data concerning, for example, 
movements and clearances under working conditions 
which could not readily be investigated in any other 
way. If the light source is sufficiently powerful, 
the arrangement also offers the important possibility 
of making photographic records. 

Among the interesting apparatus available for 
stroboscopic work are the Strobotac and Strobolux 
manufactured by the General Radio Company of | 
America under licences from Edgerton and Germes- 
hausen of the Massachusetts Institute of Technology. 
The Strobotac is a self-contained portable instru- 
ment having a vacuum tube relaxation oscillator 
for controlling the flashing speed of a neon lamp 
mounted in a parabolic reflector in one side of the 


Basic Principles of Stroboscopics. 
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case. The frequency of the oscillator, and hence the 
rate of flashing, can be adjusted in accordance with 
a graduated dial between the limits of 600 r.p.m. 
and 14,400 r.p.m. A selector switch allows the 
flashing control to be transferred, if desired, to an 
external source, such as a contact making device or 
to a suitable alternating-current line. An accuracy 
of 1 per cent. is claimed by the manufacturers when 
the instrument is calibrated on an alternating- 
current supply of controlled frequency. The dura- 
tion of flash amounts to only between 5 micro- 
seconds and 10 microseconds, which is satisfactory 
for the highest speeds allowed for. The Strobolux 
is virtually a source of high-intensity light for use 
in conjunction with the Strobotac when this instru- 
ment is unable to supply sufficient light for the 
illumination of large areas or for photographic 
purposes. The Strobolux is provided with selector 
switches and jacks for operation by the oscillator 
in the Strobotac, an external alternating-current 
supply, and an external contacting device or other 
form of control. The gas-filled lamp, which gives 
about a hundred times as much light as the one 
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STROBOSCOPIC EQUIPMENT. 





Fie. 3. 


E.ectric LAMP BEING SMASHED BY HAMMER. 


in the Strobotac, is mounted in a 9-in. reflector in| stroboscope lamp, as in the case of a body falling 


the case, but may be removed and is fitted with an 
extension cable. 

A certain amount of technique has to be developed 
in order to take successful stroboscopic photographs, 
but this technique is soon acquired. The general 
requirements are fast film or plates, adequate light, 
and rather large aperture lenses. The Strobotac 
and Strobolux are arranged for inter-connection in 
such a way that a single flash can be produced by 
short-circuiting two terminals. It is evident that 
a wide variety of methods for initiating the flash in 
this way may be employed, according to the nature 
of the problem. In some cases, the flash can be 
controlled by hand, the camera shutter being opened 
previously and reclosed after the flash. Such a 
method may introduce difficulties due to fogging 
of the film unless the procedure can he carried out 
in the dark, and it is generally applicable only to 
periodic repeated motion in cases where no particular 
part of the motion has to be studied. A typical 
photograph obtained in this way is reproduced in 
Fig. 1, on page 401, which shows the curling of a 
smoke column near moving fan blades. 

Photographs of mechanical impact phenomena 
may be obtained in a variety of ways. In some 
cases the impact itself may be utilised to flash the 


on to a contact-making device. As an alternative, 
| the breaking of a fine wire by the impact may be 
used to initiate the flash through the medium of 
relay contacts which are held open as long as a 
circuit exists through the wire. A typical arrange- 
ment for this method of photography is shown in 
Fig. 2, in which the Strobotac and Strobolux instru- 
ments are seen in the background. The operator on 
the right is holding the lamp portion of the Strobo- 
lux, which has been removed from its case for con- 
venience. The relay is located in front of the battery 
to the left of the illustration, its coil circuit being 
completed through a fine wire (not visible in Fig. 2) 
stretched between the two upright connecting posts 
and over the top of the lamp which is about to be 
shattered by a hammer blow. The photograph is 
taken in semi-darkness in order to avoid fogging of 
the plate, since the camera shutter must be opened 
just before the impact occurs and closed imme- 
diately afterwards. The operator is holding the 
shutter trigger in his left hand. A photograph taken 
with this arrangement is reproduced in Fig. 3, which 
illustrates the amount of detail that can be shown. 
Different stages of the operation may be photo- 
graphed by changing the thickness and tension of 
the wire and the relay adjustments. 





Fre. 4. Brick Breaxine SHeet or Grass. 


Many other methods may be used for taking 
single-flash photographs. In some cases it is very 
convenient to arrange for the moving object to 
interrupt a beam of light focused on a photo- 
electric cell which, in turn, operates the flashing 
source. In such applications the question of time 
lag is generally important, and appropriate con- 
sideration must be given to this point if relays are 
included in the circuit. If, as is usually the case, 
the impact to be studied is accompanied by noise, 
there arises the possibility of initiating the flash by 
means of a microphone. The photograph repro- 
duced in Fig. 4 was taken by this method. In this 
case a sound-level meter placed 25 ft. away operated 
an amplifier which, in turn, caused the instruments 
to operate, producing the flash by which the photo- 
graph was taken. Special equipment utilising high 
light intensity has been developed for motion 
pictures on the stroboscopic principle, operating at 
speeds up to 2,000 exposures per second. Projection 
of high-speed films at normal speed gives a repro- 
duction in slow motion of the original movements, 
and represents a most valuable aid in many classes 
of investigation. 





LITERATURE. 


Engineering Formule : Their Meaning and Derivation. 
By G. W. Stupprnes. London: E. and F. N. Spon, 
Limited. [Price 12s. net.) 

Tuts book has been written to give engineers an 

outline of the mathematical principles which underlie 

the calculations presented in technical treatises. 

The author points out that, for the engineer, mathe- 

matical training has three main functions: first, 

it should give him facility in calculation ; secondly, 
it should make the mathematics used in technical 
treatises sufficiently intelligible; and, thirdly, it 
should promote ability to devise new attacks on 
the abstruse problems of design. These three 
functions are not of equal importance, however. 

All engineers must acquire some facility in calcula- 

tion, for that is required in their daily work. They 

are at a greater advantage if they can appreciate 
the mathematics of technical articles, it 





is possible to read such articles and digest all that 
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is of practical application while accepting the 
mathematics at its face value. Given ability up to 
this second degree, the majority of engineers can 


carry on efficiently and do all that is required of | . 


them. It is only the few on research, or 
on abstruse problems of design which need new 
mathematical devices for their solution, who must 
continue their training to the third ; which 
is analogous to saying that ability to design and 
construct a theodolite is not required of a surveyor, 
and a skilled craftsman need not be a maker of tools. 
So far as facility in calculation is concerned, it is a 
striking commentary on most elementary schools 
that so many men come up to technical classes 
with a very hazy appreciation of number and with 
little skill in the first rules of arithmetic ; possibly 
because arithmetical proficiency is only acquired by 
constant drilling, which is boring, and teachers are 
apt to hide behind psychological theories of repres- 
sions to cover their dislike for discipline. 

The author of this book, however, would carry 
facility in calculation beyond the first four rules of 
arithmetic, important and basic though these are ; 
he deals with advanced mathematical tools or, at 
least, with those tools in fairly common use, such as 
logarithms, trigonometrical functions and the 
calculus. The idea of number and the pitfalls 
into which the unwary may fall unless they under- 
stand the mathematical conventions are well 
explained. The text is illuminating and clear. It 
is not soft going—close attention is necessary and 
the course may be difficult for a reader who has 
never covered the ground in the ordinary routine 
of training; but the student will benefit by an 
exposition which treats the matter from a stand- 
point not taken in ordinary books on arithmetic 
and algebra. Assuming that the material in this 
book is thoroughly assimilated, the reader will be 
fully equipped for the first two functions of mathe- 
matical training defined above; but is more re- 
quired ? Admittedly, some engineers—not neces- 
sarily those most skilled as engineers—will need a 
training carried up to the grade of the third function ; 
but in all technical training a point is reached where 
specialisation begins, and it is arguable that time 
spent on this higher mathematical training may be, 
for many engineers, time wasted : time which could 
be put to better use if allotted to other subjects. 
There is a profound difference between education 
and technical training; education knows no bounds 
in itself, but is limited for the individual by personal 
qualifications and opportunities, whereas technical 
training is more nearly a social function and should 
be considered in the light of the trainee’s direct 
service to the community; the two are comple- 
mentary, but separable. It is, perhaps, because the 
universities, whose proper interest is education, 
have been organised in recent times for technical 
training ; but there is some confusion of thought 
and exaggerated emphasis on certain subjects in 
devising the training of engineers. 

The author has a timely word to say about un- 
necessary verbiage; he deprecates, for instance, 
the modern tendency to talk of 100 per cent. load 
instead of a full load, and 334 per cent. instead of 
one-third. Certainly, multiplication of words does 
not increase precision, and his remarks deserve con- 
sideration. If the book reaches another edition, 
which it should do, it is to be hoped that care will 
be taken to correct a rather large number of printers’ 
errors. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Copies of 
the annual report of the Council of the Institution of 
Electrical Engineers, for the session 1942-43, and of the 
accounts for the year ended December 31, 1942, which 
were presented at the annual general meeting of the 
Institution on Thursday, May 13, can be obtained by 
members on application to the Secretary of the Institu- 
tion, Savoy-place, Victoria-embankment, London, WC 2. 





DEEP-WATER BERTHS aT MomBasSA.—A communica- 
tion issued by the Colonial Office states that the first 
of two deep-water berths at Mombasa, Kenya, is to be 
completed in June and that the second should be ready 
for service shortly afterwards. The total estimated 
initial cost of the new berth is 410,3002., and the money 
is being provided by the Kenya and Uganda Railways 
and Harbours Administration. The new berths form 
part of a plan for improving the amenities of the port. 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Concluded from page 394.) 


We conclude below our report of the discussion 
on Mr. R. W. L. Gawn’s paper, “ Steering Experi- 
ments—Part I,” which he presented at the Spring 
Meeting of the Institution of Navat Architects, held 
at the Royal Society of Arts, London, W.C.2, on 
Thursday, April 15. 

Following the contributions of Dr. G. S. Baker, 
Mr. Lloyd Woollard and Mr. W. Wallace, Mr. W. C. 8. 
Wigley inquired whether the models described as 
being “ contrélled ” were always fitted with a motor 
to drive the propellers. This was not quite clear 
in the paper, but he presumed that propellers were 
fitted, for the purpose of measuring the torque on 
the rudder head. The “dumb ” models, of course, 
had no propulsion motor ; but it would be possible 
to fit one of them with a gramophone motor. 
Referring to the bibliography: this appeared to 
suggest that the late Mr. W. T. Bottomley had 
submitted only one paper on the mancuvring of 
ships. Mr. Bottomley, however, had devoted 
several years to this subject, and a complete list of 
references to his papers might be given with 
advantage. 

Dr. E. V. Telfer suggested that a much better 
presentation of the rudder forces and ship turning 
moments than had been adopted usually, and was 
now adopted by Mr. Gawn, was given by the use 
of the lift/drag polar analogy from the aerofoil. If, 
for example, the rudder coefficient were plotted as 
base and the ship turning-moment coefficient as 
ordinates, calculating in terms of the angle of helm, 
much more could be learned about the inter-relation 
of rudder and hull than was evident from two 
separate curves. With regard to the comparatively 
recent introduction of streamlining in -merchant 
ships, while the promised propulsion economies 
were being achieved, certain troubles were arising. 
He thought that many of these troubles could be 
attributed to the fact that they were still thinking 
in terms of the old Lloyd’s Register rule of a hard- 
over angle of 42 deg. being the maximum which was 
desirable ; whereas, with the modern streamlining, 
stalling had taken place at an angle as low as, say, 
from 25 deg. to 30 deg. It would be a valuable 
addition to Mr. Gawn’s paper, or to any other paper 
on the subject, to indicate either on the polar or on 
the actual forces curve exactly when the stalling was 
‘found to occur in the model; that should be the 
limiting point for the rudder stops in the actual ship. 
The series of diagrams starting from Fig. 10 in the 
paper was extremely interesting. He could not 
recall any other case in which such low aspect-ratio 
data had been made available, and was grateful to 
Mr. Gawn for having published these data. Would 
Mr. Gawn say whether the ordinary conversion to 
infinite aspect ratio, which appeared to be so success- 
ful in one diagram, was equally successful if it 
started with 1:4? Dr. Telfer thought that it 
would not be. The lowest Mr. Gawn started with 
was 4:1; there was a much greater departure from 
pure theory at the 1 : 4 ratio. 

Commenting on the paper as a whole, it was 
astonishing that, 40 years ago, the Admiralty had 
in their archives information so complete as was 
indicated. He thought that the interests of the 
country would have been better served if the 
information had been published soon after it was 
obtained. Bearing in mind that even now they 
were still short of information on low aspect ratios, 
and that the taxpayers had financed a vast amount 
of aerodynamical research, the results of which 
could easily have been deduced from Froude’s 
experiments and Admiralty experiments, he con- 
sidered that the Admiralty had not taken the long 
view. With reference to the point raised by Mr. 
Woollard, regarding cavitation as the cause of 
destroyer rudder collapse or stalling, he thought 
that the first mention of that dual possibility was 
made by Augustine Lemare in 1894, in a paper before 
the Association Maritime. The reason was that the 
induced velocity at the back was too great to be 
supplied naturally by the head of water above it. 





It should. be possible for Mr. Gawn to find that 


stalling did occur at a’ certain speed; this would 


_| then prove entirely that it was-a cavitation effect 


on stalling—though not necessarily the same cavita- 
tion effect that arose from the action of the propeller. 

Dr. J. Lockwood Taylor expressed the opinion 
that’ the paper was a little too comprehensive ; 
Rayleigh’s formula for normal force, for instance, 
might have been omitted, although it might still 
be used by old-fashioned designers. He considered 
that the paper should have given the Reynolds’s 
numbers, where available, for all the test data 
quoted. Mr. Gawn seemed rather to decry theory 
as applied to turning ; but theory and experiment 
should advance side-by-side. One ‘point in con- 
nection with the theory was the distinction between 
the effect of sideways drift and of the curved part 
of the ship when it is turning. Mr. Gawn might 
have given a little more information on the pro#lem 
of reducing the drag of the ship plus rudder when 
turning. What was the proportion of drag in- 
crease due to the rudder, in relation to the total, 
and how could'it be reduced ? He joined issue with 
Mr. Gawn in respect of his remarks on course- 
keeping, considering that the slope of the ship 
turning-moment curve was the criterion. He could 
not see how any definite conclusions could be drawn 
merely by determining how soon a model departed 
froma straight path, for that appeared to be largely 
a matter of chance. 

In the plate experiments quoted, the plates had 
straight chamfered edges, which theory suggested 
would have a serious effect on the results; there- 
fore, he questioned the strict application of those 
results to rudders. It was to be expected that the 
effect would be marked on the centre of pressure and 
also on the drag. In Fig. 32 of the paper, where 
the lift curves were corrected to infinite aspect 
ratio, Mr. Gawn achieved an exponential slope in 
excess of the theoretical 27; dozens of experi- 
ments had been made on aerofoils, but no one had 
succeeded in getting beyond about 6. A round 
figure of 20 per cent. was quoted as an allowance 
for slipstream effect on the rudder; but, as there 
was so well-developed a theory of slipstream, why 
should it not be calculated for each individual case ? 
They would await with special eagerness Part II 
of the paper, in which they might expect to see 
results for propelled models on a larger scale. 

The author, in reply to the discussion, said that 
the answers to most of Dr. Baker’s questions were 
in the paper. The reason for the Cressy experi- 
ment was stated explicitly therein, as extracted from 
the official report. He acknowledged gratefully, 
and had mentioned in the paper, that the gear used 
was modelled on that of Bottomley ; it was a very 
good gear, and they thought they had improved 
it. Miss Carey’s gear was also very good, but it 
had no relation to any of the experiments described 
in the paper; nor could he see the relation of the 
Beacon Grange experiment, which was the subject 
of an excellent paper, but it had not been necessary to 
consult it for his purposes. He would endeavour to 
find out whether there was available the information 
for which Dr. Baker asked in regard to the forms, 
etc. As to the dumb models, the difficulties in 
regard to Reynolds’s number, the lack of propeller, 
and so forth, were stated clearly in the paper ; also 
the fact that the use of those models was justified 
by the results. Dr. Baker mentioned the self- 
propelled model turning experiments on the Con- 
tinent and in America. Mr. Gawn had been one 
of the crew of the model at Hamburg, and had 
seen the experiments in America; he had no 
hesitation in saying that they did self-propelled 
model turning experiments in this country at least 
as satisfactorily, and with apparatus and methods 
which were in some respects better than in those 
other countries. The dumb model test was essenti- 
ally a test to be carried out during the first stages 
of a sketch design. They could obtain results three 
days after they had the lines, and for that reason 
used it for guidance as to where the cut-up should 
be and for various other features. They used the 
dumb model as well as the self-propelled model, 
and were very pleased with it. 

Mr. Woollard’s point with regard to Figs. 9 and 25 
in the paper was rather fascinating. Whether or 
not cavitation existed was still a matter to be 





tested in the cavitation tunnel ; some tests had been 
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carried out, but the answer was still rather uncertain: 
In anticipation of Part II of the paper, however» 
he would say that a self-propelled destroyer mode! 
did give results at high speed for the turning circle 
which were very close to those of the ship at high 
speed; and, as, was well known, the ship at high 
speed turned in about twice the circle of the ship 
at low speed. In other words, if it were cavitation, 
this also existed on the 20-ft. self-propelled model ; 
therefore, they would have to look elsewhere for 
the explanation. One direction in which they had 
been led to look was immersion in relation to the 
wave created by the ship and the reaction of that 
wave on the resistance of the ship to turning; but 
that was essentially a matter for Part II of the 
paper. 

Reference was made by Mr. Wallace to the 
Beaufoy formula and the arbitrary 20 per cent. 
That was not the race effect; it was only some- 
thing used in conjunction with the 1-12 A V* sin @ 
formula. It was fortuitous and, of course, 
the 20 per cent. had nothing to do with the case. 
The actual velocity was probably less than V. 
Reference was also made by Mr. Wallace to the 
centre of pressure. That was difficult to estimate ; 
a small change in aspect ratio really had a vital 
effect. Mr. Wigley asked a question with regard 
to the controlled models. The propellers did work 
from within those models. Each controlled model 
was tried with and without the propellers working, 
and all the data were obtained with and without 
propellers. The dumb models had not been fitted 
with the propulsion gear. There were better motors 
than gramophone motors; but the self-propelled 
model became a little complicated and defeated 
the purpose of the dumb model, which was the 
means of obtaining results within a few days when 
the R.C.N.C. was asked what would be the tactical 
diameter. An interesting point was raised by Dr. 
Telfer concerning an alternative method of plotting, 
but that would be dealt with in writing. 

As to Fig. 10 in the paper, R. E. Froude himself 
apologised, in one of the earlier volumes of the 
Transactions, for his inability to find time to collect 
those results for publication ; that was about 1905, 
and no doubt that was the reason why they had 
not been published before in full. Coming to the 
1 : 4 aspect ratio, it was a fact that, if aspect ratios 
of less than unity were taken, one did not get the 


theoretical lift coefficient. That point was mentioned | P 


in the text, where there was a sentence to the effect 
that the discrepancy became considerable when the 
formule were applied to the results of elliptical 
planes of small aspect ratio, as in Fig. 11 of the 
paper. Dr. Lockwood Taylor raised the question 
of Rayleigh’s formula ; this was exactly as Froude 
left it 40 years ago, and he decided not to alter it 
from the curve. The modern streamline theory was 
dealt with in the paper, and the results, as measured 
by Froude, gave a slightly greater slope. 

The initial ship turning moment curves constituted 
a real guide to course-keeping ; but he would remind 
Dr. Taylor that there were all sorts of queer craft, 
especially in these days, in respect of which they 
would not be justified in carrying through all those 
routine experiments. The rough and ready straight- 
course method had been found very useful for those 
craft, and also for the more usual type of warship 
in respect of which there was reason to suppose 
that the slope of the moment curve was unsatis- 
factory. 





Socrery OF OHEMICAL INDUSTRY.—The annual general 
meeting of the Society of Chemical Industry will be held 
at the Royal Institution on Friday, July 9, at 2.30 p.m. 
The proceedings will include the election of officers, the 
submission of the reports of the Council and of the 
honorary treasurer, the President’s address, and the pre- 
sentation of the Society’s Medal to Dr. C. H. Lampitt, 
M.1I.Chem.E., F.1.C., honorary treasurer of the Society. 
Dr. Lampitt will then deliver an address. 





INSTITUTION OF ELECTRICAL ENGINEERS.—The com- 
mittee of the Installations Section of the Institution of 
Electrical Engineers have arranged for an informal 
luncheon of the Section to be given at the Connaught 
Rooms, Great Queen-street, Kingsway, London, W.C.2, 
on Friday, June 11, at 12.30 for 1 p.m. Accommodation 
is limited, and application for tickets should be made as 
early as possible to the Secretary of the Institution, 


STATISTICS IN THE FUEL AND 
POWER INDUSTRIES.* 


By O. W. Rosxm1. 


UNLEss one remembers the | time it has taken 
to get the practical value of scientific research accepted 
by industry, it seems a sad waste of time to have to 
begin with the simple thesis that economic research 
must go before, with and after scientific and technical 
research. There is still an immense waste of technical 
research effort on projects which, even if they were 
brought to fruition, would have nothing to recommend 
them on economic grounds. We are getting used to 
the idea of priorities in producfion but we have not 
yet accepted the importance of priorities in technical 
research, and it is through economic research that these 
priorities must be determined. If the importance of 
technical research is already accepted, there is still a 
long way to go in speeding up the use of its results. 
Here, again, is an immense field for economic research. 
What have statistics to do with economic research ? 
At the risk of a misleading analogy, the answer is, at 
least as much as Beilstein has to do with the organic 
chemist or a spectrograph with a spectroscopist. 
Statistics are the basic facts and statistical methods 
the tools of economic research. I have often been 
asked whether I believe in the collection of statistics 
for their own sake or only for a specific purpose. The 
answer lies in the distinction ween “ pure” 
“ applied” research. Applied economic research, like 
technical research, is carried out with a ific object 
and the figures which are collected should constantly 
have that object in view. A statistician e on 

ure research can go on collecting figures which interest 
him as long as an organic chemist can go on making 
substitution derivatives of a new ring compound. 
There is one big difference: though research teams in 
a laboratory are becoming commoner, the individual is 
still able to make his own contribution in his own way. 
Economic research can take the form of the analysis 
of ag statistical material, but the more important 
field is the collection of new material and this is 
generally beyond the powers of the individual and 
demands team work. Team work can be organised for 
applied economic research which has a apicilie purpose 
in view, but it is difficult in the case of pure economic 
research, for which reason the growth in the available 
volume of basic data is slow and economists are forced 
too easily into making bricks with far too little straw, 
which may account for the fact that they sometimes 
drop them. My ‘omnes a7 thesis is that National Fuel 
Policy must be approached from two angles—first, from 
the point of view of consumption, of securing the use 
of the fuel best suited from every standpoint to the 
urpose in view ; and, secondly, from the point of view 
of national resources, of which we should aim at securi 
the optimum use. While there is a fair cmieuhb a0 
statistical information on various aspects concerning 
the production of fuel and power, information on con- 
sumption is conspicuously lacking. 

Since there are still a surprising number of people 
who question whether statistics in industry have any 
value at all, it would perhaps be wise to discuss this 
attitude first. Such people are not ly of scien- 
tific gy They seek refuge, probably uncon- 
sciously, from their own lack of critical faculty by 
repeating that statistics can be made to prove anything. 
Statistics can be used to prove anything to the complete 
satisfaction of those who have no critical faculty. This 
hardly seems a sufficient argument for failing to collect 
or refusing to use figures. Figures are the crude facts 
of economic science. In view of the variations in 
human behaviour it has long been a subject for dis- 
agreement as to whether economics can ever be an 
exact science in the same sense as chemistry and 
physics. Whether or not economics will ever be an 
exact science, there is not the least doubt that it can 
be made a t deal more exact than has hitherto been 
the case. e chemist has his laboratory, his reagents 
and his instruments, and the ascertaining of facts to 
prove or disprove his theories is a matter almost 
entirely under his own control. Not so the economist. 
His la tory is the home, the works and the office, 
and for him the ascertainment of facts is a very difficult 
matter, complicated not !east by the instinctive 
of individ and corporate bodies who fear lest 
anything that is known about them may be used to 
their disadvantage. This is one reason why the 
economist has, in the past, tended towards a surfeit of 
theory. Another reason is that, while figures 
man in his home are within the easy comprehension 
all, figures mankind collectively, in works and 
offices, are more difficult to understand without some 
knowledge of the technical processes which go on there. 
The economist is not generally well informed on tech- 
nical matters, nor has he the inclination to study them. 
The scientist and technician is constantly subjected 


* Paper read at a meeting of the Institute of Fuel, 





i pressure to reduce his field and increase 
his magnification if he wishes to make in his 
Oo ree Se two there is still a huge 
gap an filling is gap is, without exaggeration, 
one of the greatest basic social problems with which we 
are faced. It is the existence of this gap which recently 
caused a leading scientist to express the hope that 
atomic energy would not come too quickly. There 
have, in fact, been signs of fairly widespread doubts 
'whether the progress of science in recent decades has 
not been too fast for man’s capacity to comprehend, 
absorb and utilise. Yet one cannot seriously advocate 
ge a Sevenlister oB B ans Bere restraints 
on the progress of scientific th t and development. 
The best policy would, no doubt, be to attempt to 
deflect scientific work into the field of applied econo- 
mics. Scientists who have so far ventured into the 
field of economics have not made conspicuous contribu- 
tions, the reason being that they have, curiously 
enough, followed economists in formulating theories 


rather than ining facts. This is the broad back- 
d i which the collection of industrial 
statistics should be viewed. 


If the matter is examined in a little more detail it is 
quickly seen that the British are not what might be 
called “‘ statistical-minded.” In this respect they differ 
sharply from the Americans. There are several reasons. 


One is a tendency to isgui pride, which might 
sometimes be called Foners semeegh 9 the other side of 


and | the Atlantic which contrasts strongly with secretive- 


ness in this country. The American will without 
hesitation show you his works because he is intensely 
me of them and may tell you his costs of production 

use he believes them to be lower than those of any 
of his competitors and would have you know it. The 

lishman is doubtful whether he is so well placed, 
and if he is, wants to keep the matter to himself for 
fear lest a competitor copies him or a Government 
official steps in and tells him his profit margin is too 
high. The Englishman is wrong for at least three 
reasons. His attitude is anti-social, in that if he has 
something better than his competitors the community 
will reap the greatest benefit if, while rewarding the 
originator, it secures the most widespread adoption of 
the improvement in the shortest possible time. In the 
second place, the Englishman forgets the reciprocity 
which he would gain if he changed his attitude. 
Finally, the value of figures tly increases with their 
completeness and degree of detail. Apart from lack of 
critical faculty on the part of users of figures, misuse 
of them to give an apparent proof of what is in fact 
untrue can 0: be traced to the possibility of putting 
two or more constructions on one set of figures and the 
lack of more detailed data which can be used for decid- 
ing which construction is correct. This is a vicious 
circle. If are not available in sufficient detail 
it is impossible to draw the right conclusions—or even 
any conclusions at all—from them. If the conclusions 
which prove to be sound cannot be drawn from the 
_— available, the tendency is to dismiss the value 
of figures altogether rather than to ‘collect in greater 
detail those which are required. 

In America this vicious circle is not so serious an 
obstacle, partly because figures are already available 
in far greater detail. To cite only one example, the 
United States Census of Manufactures is biennial as 
compared with the British Census of Production which, 
up to 1930, appeared only every six years. Some 
improvement was made under the Im Duties Act 
and further figures are available for 1933 and 1934, and 
at the commencement of the war were being prepared 
for 1937 ; while the Census proper had been made quin- 
ial, figures being available for 1935. Even then 
the American figures—both in preliminary and final 
form—appear much more quickly after the date to 
which they refer than is the case in this country. When 
it comes to detail, the contrast is even more vivid. 
Take fuel and power. The American Census tells us, 
not only for 16 chief “‘ Industry Groups ” but also for 
351 detailed ind classifications, the consumption 
of anthracite and bituminous coal, coke, oil, 
natural and man gas; also the quantity and 
cost of purchased electric energy. The total figures are 
br re-divided by main areas and by States—a point 
of particular interest owing to the increasing attention 
being paid to the location of industry. Fuel and power 
are im t factors influencing location in the case 
of a number of vital industries such as iron and steel, 
aluminium, electro-chemicals, etc. Compare this 
wealth of data with the material furnished by the 
British Census. To be fair there is one, though only 
one, way in which the British Census is superior—it 

i between electricity purchased and elec- 
tricity in works under the same and other 
ownership. It does not even mention consum of 
gas. Regular availability of any figure at t 
intervals greatly increases its value since it ena a 
trend to be observed and sometimes also a reasonably 
accurate idea of the up-to-date position to be obtained 
by extrapolation. 








Savoy-place, London, W.C.2. 





held in London on Thursday, May 20, 1943. Abridged. 
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tm: increased the oxidation rate three times ;| sulphur dioxide r 0-05 t., i 
REMOVAL OF SULPHUR FROM alee Ae per cent. of eaynen or more to the - s degree of cdehtte temetcttion ee Wnich ‘bonne 


GASEOUS FUELS.* 


By A. Preece, M.Sc. 


Warter-cas plants and small producers are being 
installed in steelworks as reserve units to ensure a 
supply of fuel in the event of a tem 
o gr Pgh used aes ag 
are i w town’s supply is 
inadequate to meet the increased eal he war 
ry . The auxiliary equipment for the removal of 
sulphur i i 
sents a high proportion of the total cost of the t, 
and the ft i dra i naa 
an inquiry 


ecessary. contained in this paper 
has been obtained in a general study of high-tempera- 
ture oxidation of plain-carbon and alloy steels carried 
out at Leeds University with the aid of financial support 
from the Alloy Steels Aenea Committee. 

General Considerations.—The following considerations 
will apply only in furnaces where the products of com- 
bustion of the fuel constitute the furnace atmosphere 
and are in contact with the heated metal. It has been 
found that the addition of sulphur dioxide to typical 
furnace atmospheres has a profound influence on the 
scaling characteristics of heated steels. There is usually 
an important increase in the rate of oxidation with the 
formation of iron sulphide in the oxide scale. At 
tempering and hardening temperatures, i.c., 650 deg. C. 
to slightly below 900 . C., there is no formation of 
the oxide-sulphide complex ; the iron sulphide is dis- 
tributed as separate icles throughout the scale 
layer and there is little or no tendency for sulphide 
penetration the 1 boundaries. At tem- 
peratures above 900 deg. C. the sulphide forms a molten 
oxide-sulphide complex at the scale-metal interface, 
which penetrates into the metal along the grain 
boundaries. There is also a change in both the scale 
produced and its adherence to the metal surface, which 
may affect the ease of scale removal. It will be appre- 
ciated, therefore, that the effect of the sulphur dioxide 
will vary according to whether the furnace temperature 
is above or below approximately 900 deg. C. 

The presence of free oxygen in the furnace atmosphere 
is important, in that it minimises the evil effects of 
sulphur dioxide by preventing the formation of iron 
sulphide in the scale. It should be stressed, however, 
that oxygen itself accelerates scale formation in all but 
high-sulphur containing atmospheres—hence the pre- 
sence of oxygen is permissible only if the furnace 
atmosphere already contains appreciable quantities of 
sulphur dioxide. Without a knowledge of the design 
of the particular furnace in which the steel is to be 
heated, it is wrong to assume that if excess air is used 
in the combustion of the fuel, the furnace atmosphere 
in contact with all the steel will contain free oxygen. 
In furnaces of the semi-muffle type and those in which 
gas and air premixers are used this assumption is 
undoubtedly true, but if the gas and air enter the 
furnace chamber through separate flues there may be 
regions in the vicinity of the gas ports where combus- 
tion is incomplete, and steel in these regions would be 
scaled under conditions in which the sulphur would 
exert its maximum influence. 

The rate of oxidation of steel increases exponentially 
with temperature; hence, temperature control is 
important, particularly where the furnace temperature 
approaches the melting point of the oxide scale. When 
this temperature is reached there is a sudden increase 
in the rate of scale formation owing to the removal 
of the partially protective layer of scale as it melts and 
flows away from the surface of the metal. Indeed, in 
this region temperature control is perhaps the most 
important factor governing oxidation, and much of the 
advan resulting from sulphur cleaning, atmosphere 
control, etc., would be lost if at the same time adequate 
attention was not given to temperature control. The 
compositions of the furnace atmospheres obtained by 
the complete combustion of typical gaseous fuels are 
shown in Table I. 

A general idea of the relative importance of each 
constituent of a typical furnace atmosphere may be 
obtained from the following results obtained by heating 
steel specimens for 1} hours at 1,150 deg. C. Taking a 
furnace atm consisting of 10 per cent. of CO,, 
10 per cent. of H,O and 80 per cent. of nitrogen as a 
basis, then: increasing the CO, to 20 per cent. de- 


creased the oxidation by 35 cent. ; increasing the 
H,0 to 20 cent. in the oxidation by 15 per 
cent.; adding 0-2 per cent. of SO, to the above 





Tepre- | scale causes intense in’ 


atmosphere increased the oxidation rate two and a half 
times. It will be realised, therefore, that the important 
factors governing the oxidation of steel are: (a) tem- 
perature and (b) composition of the furnace atmosphere, 
particularly with regard to the sulphur dioxide and 
oxygen contents; and to these must be added (c) the 
spay: of certain elements in the steel. It 

i convenient to two temperature ranges, 
i.e., above and below 900 deg. C. Above this tempera- 
ture the oxide-sulphide complex which forms in the 
ine penetration, which 
is not so marked at lower temperatures. 
TABLE I.—Furnace Atmospheres Produced by Complete 
Combustion of Typical Gaseous Fuels. 





Products of Complete Combustion. 





H20. No. 


CO>. . 
Per cent.| Per cent.|Per cent.| Per cent. 





Crude coke-oven gas, 600 
grains of sulphur per 
100 cub. ft. .. oe 10 20 70 
Town’s gas, 20 grains of 
sulphur per 100 cub. ft. 10 20 70 
Producer gas from coal 

containing 2 per cent. 

of sulphur oe ae 17 10 74 
Water gas from coke con- 

taining 1 per cent. of 


sulphur 16 20 64 

















Furnace Temperatures below 900 deg. C.—In this 
lower temperature range the presence of sulphur dioxide 
causes an important increase in the rate of scale forma- 
tion in atmospheres free from oxygen. In Table II the 
increased 


scaling losses to be e in c ing over 
from purified to a crude gaseous areshown. Actual 
scaling losses are given in the second column. The 


figures given in Table II refer only to oxygen-free 
atmospheres. This is stressed, because oxygen itself 
causes a rapid increase in scale formation and at the 
same time renders the sulphur dioxide ineffective as a 
scaling agent. Oxygen also prevents the formation of 
iron sulphide in the scale. 


TABLE II.—ZJncreased Scaling Losses on Changing from 
Purified to Crude Gaseous Fuel ; below 900 deg. C.* 





Increase in Scaling Losses 











Metal Lost by | on Changing from Purified 
Oxidation in | to Crude Gas giving High 
Oxygen-Free Concentration of Sulphur 
P. ur oe Dioxide. 
. . mospheres 
Steels Ex (10 per cent. 
14 hours at COo, 10 
850 deg. C. pon ~ 0-05 0-10 0-20 
-2*? | percent.| per cent.| per cent. 
80 per cent. SO. sO 80 
No) containing 2 2 2 
0-015 per cent. 
of SO2 
Increased by Factor of— 
Oz. per sq. ft. 
Plain carbon Pe 0-57 23 4 5} 
1-5 per cent. Mn. . 0-56 2 3 4 
5 percent. Ni... 0-33 3 5t 10 
3-5 per cent. Ni, 
0-75 per cent. Cr 0-50 24 3 5 
4 per cent. Si . 0-44 2 2 2 
12 per cent. Cr Scale 2 2 2 
irregular. approx. | approx. | approx. 

















It will be clear, therefore, that sulphur removal will 
result in minimum ing only in oxygen-free furnace 
atmospheres. This may be further illustrated by con- 
sideration of the following example. It was found that 
with a plain carbon steel at 850 deg. C., the addition of 
0-10 per cent. of SO, to an oxygen-free furnace atmo- 
sphere caused the same increase in the rate of scale 
formation as the addition of 2-0 per cent. of oxygen ; 
thus, if the working conditions were such that the 
furnace atmosphere would contain 0-10 pe cent. of 
SO,, it would be advisable to burn the fuel so as to 
have 2 per cent. of oxygen present, because the scaling 
losses would be the same, there would be little or no 
sulphide formed in the scale and, further, the scale 
would be less adherent. If the sulphur dioxide content 
of the furnace atmosphere were greater than 0-1 per 
cent., then the presence of the oxygen would maintain 
a lower rate of scale formation than otherwise occur. 

In this low-temperature range there is a formation 
of sulphide particles in the scale, but with the plain- 
carbon and 1-5 per cent. manganese steel there was no 
evidence of in ine penetration of scale or 





* Paper entitled “‘The Desirability of Removing 
Sulphur from G Fuels for Heating Ferrous Metal, 





published by authority of the Alloy Steels Research 
Committee (a joint committee of the Iron and Steel 
Institute and the British Iron and Steel Federation) 
and submitted to the Iron and Steel Institute for written 


sulphide into the metal, even in atmospheres containing 
as much as 0-20 per cent. of SO,. With the 5 per cent, 
nickel steel, however, when the concentration of the 





* Information contained in this Table has’ been taken 
from a thesis presented by Dr. E. Simister to Leeds 
University for the Ph.D. Degree. 


more pronounced as the sulphur dioxide concentration 
was further increased; in a high-sulphur atmosphere 
(80 per cent. N,, 10 m4 cent. CO,, 10 per cent. H,O 
plus ad ay’ cent. 2), after 8 hours heating at 
850 deg. C. this in penetration extended 
0-002 in. into the metal, but when 3 per cent of oxygen 
was also present there was no ion of scale. 
With nickel steels, therefore, presence of free 
ope) ee ae ur is present. 
3-5 per cent. 

steel and the 12 per 
slight evidence of intercrystalline penetration when 
the sulphur dioxide content of the atmosphere reached 
0-05 per cent. When oxygen was added to the furnace 
atmosphere sulphide 


ph eda derrg steel to oxidation was destroyed by 

phur dioxide, and although the increased i 

ied by intercrystalline penetration 

TABLE III.—Jncreased Scaling Losses on Changing from 
Purified to Crude Gaseous Fuel ; above 900 deg. C.* 


was not accompanied 





























Increase in Scaling Losses 
"oer de grag 
e Gas 
a by Higher Concentration of 
Oxygen-Free 802 in Furnace Atmo 
urnace sphere obtained by 
Steels Exposed Atmosphere | ‘“mipicte vombustion 
14 hours at Cora seer om 
1,150 deg. C. cent. H20, 
80 per cent. 0-05 0-10 0-20 
No) containing | per cent.| per cent.| per cent. 
0-015 percent.| SO2. S02. 802. 
of 802. 
Increased by Factor of— 
Oz. per sq. ft. 
Plain carbon 5-5 lt 2 3 
5 percent. Ni .. 3-2 l¢ 2 4 
3-5 =x cent. Ni, 
0-75 per cent. Cr 3-3 1; 2 3 
4 per cent. Si és 4-7 2+ 3 3¢ 
3 per cent. Si, 9 
percent Cr .. 6-6 1} 2 2) 
13 per cent. Mn .. 3-1 2 3 4) 
12 per cent. Cr 3 13 2 24 
18 per cent. Cr, 4 1¢ 24 3 
2-5 per cent. Ni approx. approx. | approx. | approx. 
18 per cent. Cr, 8 2 lt 1} 4 
per cent Ni $s approx. approx .| approx. | approx. 
25 per cent. Cr, 17 
per cent Ni ‘ A 
protective oxide skin formed which 
= or — 4 = prevented further oxidation even when 
per cent. Ni, 4 0-2 per cent. of SO2 was present. 
cent. W 
8 per cent. Al An alumina-rich film which formed in 
sulphur-free atmospheres was de- 
stroyed by SO2 and rapid scaling 
occurred. 








of scale into the metal a subscale formation occurred 
at the scale-metal interface, which would be difficult 
to remove by the normal descaling processes and would 
undoubtedly result in a poor surface finish. The more 
highly alloyed steels, such as the 18 per cent. chromium, 
2} per cent. nickel steel higher-chromium steels, and an 
8 per cent. aluminium steel, showed very slight attack 
when e to furnace atmospheres containing as 
much as 0-2 per cent. of SO,. 
Furnace Atmospheres above 900 deg. C.—The effect- 
iveness of sulphur dioxide in increasing the rate of 
scale formation becomes ter as the furnace tem- 
perature is raised, and at forging temperatures the loss 
of metal due to oxidation represents an appreciable 
tonn: of steel. In addition, at temperatures above 
900 deg. C. this increased scaling in sulphur-containing 
atmospheres is accompanied in certain circumstances 
by deep intercrystalline penetration into the steel of 
the iron-sulphide/iron-oxide complex which is formed 
at the os interface. Table III shows the 
increase in scaling losses to be expected on changin 
over from a purified to a crude gaseous fuel when burnt 
to give no free oxygen in the products of combustion. 
In considering the behaviour ‘of the four resistant 
steels in Table III, where continued oxidation had been 
prevented by the formation of an extremely thin 
chromium-rich oxide skin, the conditions of test should 
be emphasised, i.e., 14 hours at a constant temperature 
of 1,150 deg. C., since it is not known to what extent 
this high owe of resistance yw be retained over 
k iods of exposure or with fluctuating tempera- 
Gate’ Dapeteabitls oltiig “habe Maen eno 1 progress 
by the author at the present time. 
The increased scaling due to sulphur dioxide in oxygen- 





* Information contained in this Table has been taken 
from a thesis presented by Dr. R. V. Riley to Leeds 
University for the Ph.D. Degree. 
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MAGNETIC SKIMMER FOR SWARF REMOVAL. 


MESSRS. PHILIPS INDUSTRIAL (PHILIPS LAMPS, LIMITED), LONDON. 
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MAGNETIC SKIMMER FOR 


free furnace atmospheres was accompanied in this | intercrystalline penetration of the latter into the | 
higher temperature range by intense intercrystalline | steel. 

penetration of the oxide-sulphide complex, with the plain | Conclusions.—The effect of sulphur-bearing gases in | SWARF REMOVAL. 

carbon ; the 13 per cent. manganese ; the 3-5 per cent. | furnace atmospheres is two-fold, namely, an increase | In the issue of Excrvgertnc-ef December 11, 1942, 
nickel; the 0-75 per cent. chromium; and the 5 per| in metal loss due to scaling occurs, and inte ular | Vol. 154, page 466, an illustrated description was given 


cent. nickel steel. Penetration was most severe with the | penetration of scale takes place. Both effects are pro- of a magnetic filter for the removal of the smaller 
particles of ferrous swarf from the settling tanks of 









































5 per cent. nickel steel, in which it had extended to a | nounced at temperatures above 900 deg. C., the first : t 
depth of 0-02 in. after 1} hours heating at 1,150 deg. C. being important economically and the second inimical | Cutting lubricants and, less frequently, from those of 
in a high-sulphur atmosphere containing 0-20 per cent. | to good forging properties. For temperatures above the bearing lubricants circulating in machines. This 
of SO,. This degree of penetration would undoubtedly | 900 deg. C., sulphur removal is considered essential, but appliance is not intended to handle larger bodies, ’ 
give trouble in forging operations. No evidence of | its value is not fully realised unless combustion is con- | 8¥¢h as shavings and chips, since these can generally 
intercrystalline penetration was found in the 4 per cent. | trolled so as to avoid the presence of free oxygen in be separated mechanically by screening the cutting 
silicon ; the 3 per cent. silicon; the 9 per cent. chro- lubricant on its way to the settling tank. The flow to 
mium; and the 12 per cent. and higher chromium | TaBLE IV.—Sulphur to be Removed from Gaseous the latter, however, is not usually sufficiently rapid 
steels ; sulphide particles were found in the inner layers Fuels. to carry the swarf from such places as the drip trays 
of the scale, but their only effect seemed to be to produce | —— of machine toole, while im many instances the screen Al 
a more even scale-metal interface. No oxide- sulphide | | Critical is fitted in the tray, with the result that the swarf 
complex could be found in the scale formed at 1,000 deg. | | Sulphur accumulates and may sometimes he troublesome to 
or 1,150 deg. C. in furnace atmospheres containing less Ratio of Gas| a of » remove by hand. The makers of the magnetic filter WE 
than 0-03 per cent. of SO, ; hence there would appear Fuel. to Air for ey give —— to previously described, Messrs. Philips Industrial (Philips of air 
to be little advantage in taking sulphur removal | ont | cent. of 802 Removed. , Limited), Century House, Shaftesbury-avenue, by W 
beyond the stage which would give less than 0-03 per | ————— London, W.C.2, have accordingly developed the mag- Staffo 
cent. of SO, in the furnace atmosphere. | Combustion netic skimmer illustrated in Figs. 1 and 2, the use of slidiny 
Having established a permissible sulphur content in which makes the removal of swarf both safe and easy. to the 
the furnace atmosphere, it is possible to calculate the | ~ l The skimmer is shown in use in Fig. 1 clearing swarf openi 
corresponding sulphur value of the gaseous fuel and 80 | ¢...4 town gas, 600 Grains per 100 cub. ft. from the drip-tray of a capstan lathe. In its standard pleted 
determine the amount of sulphur to be removed from | “ grains of canter form it consists of two permanent magnets of the alloy the tr 
the latter. This has been done for each of the three; per 100 cub.ft. ..| 1:4 | 90 510 known as “ Ticonal 42/50 enclosed in a non-ferrous a ma 
gaseous fuels, and the results are given in Table IV. pt a coke tube 9 in. long. This assembly terminates in a handle Machi 
One interesting feature of Table IV is the comparatively | Cent. of sulphur with a flange to protect the hand, and is, in turn, en- are a 
small amount of sulphur to be removed from producer | (= 108 grains per 100 i closed in a non-ferrous removable sheath also provided machi 
and water gas, and, while iron-oxide cleaning plants w a = PAL 11°75 ae sa with a flange to which Petes hook is attached. The to the 
can be designed for this purpose, « cheaper method may | © containing 2 —} sheath when in use is held in place by the operator's air fe 
be found by using ammonia washing towers. The| cent. of sulphur thumb, as shown in Fig. 1, and does not interfere with presst 
statement that oxygen added to furnace atmospheres | Sank —_ al GPT a one the strong magnetic field. In consequence, when the the g 
imposes its own influence on the rate of scale formation | progucer ro om matey » skimmer is inserted in the cutting lubricant the swarf Fig. 1 
and renders the sulphur dioxide ineffective is true at| coal containing 2 collects on the outside of the sheath and is retained as fa 
forging temperatures, but needs some qualification in| Pér cent. of sulphur when the skimmer is removed. The swarf is auto all pa 
the case of a few steels, e.g., with the plain carbon, hye — os Be 39 160 matically detached by slipping the sheath off the arran, 
13 per cent. manganese and 4 per cent. silicon steels, | Producer gas from magnet tube, an operation shown in an early stage in opera 
the addition of 1 per cent. to 2 per cent. of oxygen to the} ke containing 1 Fig. 2. The detachment occurs, of course, by the As 
furnace atmosphere ee sulphur dioxide accen- ye ; — araine’ per movement of the sheath weer pp eed swarf out of the in act 
tuated the acceleratin uence of the sulphur dioxide, | 100 cub. ft.) 1:0-8 32 68 magnetic field. The standard s er illustrated has the w 
and it was only with Ligher oxygen additions that the an overall length, including the handle, of 14 in. and forge 
sulphur dioxide became ineffective. The silico-chro- the external diameter of the sheath is 1 in. The and t 
mium steel is also an exception, in that the influence of| the furnace atmosphere. For temperatures below total weight is 51b. There may be instances, however, The a 
sulphur dioxide and oxygen, when resent together, is | 900 deg. C., the loss of metal due to scale formation is in which the standard barrel length of 9 in. is insufficient presst 
roughly the sum of their separate e not excessive even with unpurified gas; hence, sulphur | OWS either to the construction of the machine or differ 
Experiments have shown that ames ‘dioxide main- | removal is not considered essential in this temperature ody —— of the ae lubricant tank or settling cyline 
tains its accelerating influence on scale formation up to | range, except for certain nickel-bearing steels in which |)” ae e skimmer can be supplied with sure j 
1,330 deg. C., and, with steels containing silicon, as this | intergranular penetration of the oxide may be caused | * °®*T® 0! any esired length up to 21 in. currel 
temperature is approached the effect of any oxygen | by the presence of sulphur. peg ning ead gece i cyline 
which may be present, instead of replacing the effect of oxide-sulphide scale has not been fo hen the} InpusTriaAL Wirtne Racs.—The Board of Trade, in the o 
of the sulphur dioxide, tends to augment it. No precise | concentration of sulphur dioxide in the furnace | consultation with the Central Price Regulation Com- any « 
information is available for temperatures above | atmosphere is reduced to 0-03 per cent.; thus, only | mittee, have issued an Order controlling the maximum reguls 
1,330 deg. C. Apart from its effect on the scaling partial sulphur removal is called vror. The presence of | charge which may be made for trimming and washing diatel 
losses, the presence of oxygen in furnace atmospheres oxygen in the furnace atmosphere, although it gives | industrial wiping rags. The Order is to be known as the a 
containing sulphur dioxide suppresses the formation | a high rate of acale formation, conteracts the effects of | the Rags (Wiping Rags) (Maximum Charges) Order, electr 
of the oxide-sulphide complex in the scale and prevents ' sulphur dioxide and produces a non-adherent scale. 1943 (S.R. & O. No. 559, price 1d.). valve 
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COMPRESSED-AIR OPERATED SPOT WELDING MACHINES. 


MESSRS. HOLDEN AND HUNT, LIMITED, OLD HILL, STAFFORDSHIRE. 








AIR-OPERATED SPOT WELDING 
MACHINES. 


WE illustrate on this two examples of a range 
of air-operated spot welding machines manufactured 
by Messrs. Holden and Hunt, Limited, Old Hill, 
Staffordshire. Both are of the fully-automatic vertical 
sliding head type, and in all models pressure is applied 
to the weld by compressed air, which is also used for 
opening the electrodes after the weld has been com- 
pleted. In the case of the machine shown in Fig. 1, 
the transformer rating is 25 kVA, and Fig. 2 illustrates 
a machine with a transformer rating of 75 kVA. 
Machines with ratings of 20 kVA, 50 kVA and 100 kVA 
are also available, the electrode pressure in these 
machines ranging from 500 lb. to 2,500 lb., according 
to the size. It is pointed out that the use of compressed 
air for operating the electrodes ensures a constant 
pressure, irrespective of any alteration in the length of 
the gap between the tips. It will be noticed from 
Fig. 1, that external wiring and piping has been avoided 
as far as possible, but the makers claim that although 
all parts of the machine are easily accessible, they are 
arranged to prevent adjustments being made by 
operators without authority. 

As mentioned above, the machines are automatic 
in action ; when the operator presses the pedal switch, 
the whole cycle of operations, namely, squeeze, weld, 
forge and open electrodes, is carried out successively 
and the machine is left ready for the next operation. 
The actual welding period is initiated by a differential 
pressure switch which needs no adjustment when 
different air pressures are applied to the operating 
cylinders; it ensures, however, that the correct = 
sure is ya to the welding tips before the welding 
current flows. The air is supplied to the operating 
cylinder from the shop air main, but before entering 
the cylinder it is passed through a purifier to remove 
any condensate, an adjustable lubricator, a pressure 
se the control knob of which is located imme- 

iately helow the a in order to facilitate 
the adjustment of the Saiiied sepinees between the 
electrode tips, and finally through a solenoid-operated 
valve, the opening and closing of which is controlled 











“ stitch” welds can be made at will by operating 
a switch on the control panel; a non-repeat device is, 
however, included to prevent two or more welds from 
being made on the same spot if the pedal switch is 
held down too long. 

The timing equipment normally supplied is of the 
B.T-H. Thyratron contactor type, giving a range of 
cycle times from 0-1 second to 10 seconds. Forge 
and time-off are effected by electro-pneumatic 
relays having air-operated diaphragms; the control 
knob of the former and the rheostat of the weld timer 
are mounted on the control panel. The time-off timer 
can be adjusted by opening a hinged panel at the 
back of the machine, but this adjustment is rarely 
necessary. For safety in operation, current at 20 volts 
is used for the pedal-switch circuit, the current being 
supplied by a double-wound step-down transformer 
enclosed in the pedestal of the machine. The heating- 
speed regulator is also totally enclosed. 

Instead of the standard control circuits referred to 
above, B.T.-H.-Ignitron contactors can be employed, 
and these have considerable advantages in comparison 
with electro-mechanical contactors, especially in the 

r sizes. Ignitron contactors are employed on the 
75-kVA machine illustrated in Fig. 2, in which illus- 
tration the switchgear cover has been removed in order 
to show the Ignitron tubes, etc. Another timing 
equipment which may be fitted is the B.T.-H. Wood- 
pecker Ignitron control. This gives repeated welding- 
current impulses during the total heat period, which is 
a useful feature when welding heavy-gauge materials. 
We are informed that the larger models in this range 
of spot welders can also be supplied as light-duty press 
welders for projection welding. 





MEASUREMENT OF GLUE SPREAD.—A method for 
measuring the spread of glue, in connection with the 
manufacture of plywood, is given in the May bulletin, 
“ Aero Research Technical Notes,” issued by the Director 
of Research and Development, Aero Research, Limited, 
Duxford, Cambridge. Those interested in the deve- 
lopment of synthetic adhesives and wood technology 
may obtain copies of the publication on application to 





by the electrical timing circuits. Single spot or 





the Director of Research at the address given above. 








Fic. 


2. 


THE CONTROL OF AGRICULTURAL 
MACHINERY. 


THE conditions relating to the manufacture and 
supply of agricultural machinery are affected by the 
coming into force on May 12, 1943, of The Farm 
Machinery (Control of Manufacture and Supply) Order, 
1943, and The Farm Machinery (Prescribed Types) 
(No. 1) Order, 1943, issued by the Minister of Agricul- 
ture and Fisheries and the Secretary of State for Scot- 
land under Part IV ef the Emergency Powers (Defence) 
Regulations, 1939. Before dealing briefly with the 
8 aw of the Orders it may be useful to review 

riefly the reasons underlying their issue. The arable 
acreage in the country has been increased since the 
war started by 50 per cent. and very large additions 
have been made to the farm machinery on the land, the 
scale of these additions being indicated by the increase 
in the number of tractors at work, which is from 54,000 
in June, 1939, to well over 120,000 in the spring of 1943. 
The end of the period for providing farmers with the 
initial equipment for handling their war-time food pro- 
duction tasks is now approaching and it is becoming 
imperative to ensure a sufficient supply of spare parts 
to keep the existing machines in running order. The 
demand for such parts will make increasing calls on 
material and manpower as the average age of tractors, 
and machinery generally, increases. 

This does not mean that agriculture has reached 
the saturation point as regards mechanisation, for 
there is still a strong demand for all types of farm 
machinery because farmers desire to be well equipped 
to deal with the cultivation and harvesting pac 
of the most difficult year. There is, however, a 
distinction between demand and actual need, and as 
manufacturers cannot keep pace with the former it is 
necessary to concentrate on the latter. This involves 
some degree of control, the present time being inappro- 
priate for the introduction, for instance, of new types 
and sizes of machinery. The effect of the Orders 
mentioned above is to make it necessary for manufac- 
turers and dealers in farm machinery to take out 
licences which will be issued for England and Wales 
by the Minister of Agriculture and Fisheries and for 





Scotland by the Secretary of State through the Depart- 
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ment of Agriculture for Scotland. The Orders do not 
apply to Northern Ireland or the Isle of Man. The 
licences will normally be issued to all established manu- 
facturers and dealers, but for the future new licences 
to enable firms not at present making farm machinery 
to begin its manufacture, or to allow new firms of 
dealers to establish businesses or existing firms to create 
new branches, will not be granted until it has been 
proved that such developments are in the national 
interest. 

Regarding the date when the new conditions come 
into force, Clause 2 of the first-mentioned order may~be 
quoted. This runs as follows :—‘‘ No person shall, 
after the thirty-first day of July, 1943, carry on the 
business of a manufacturer of, or a dealer in, farm 
machinery except under the authority of a licence 
granted by the Minister and in accordance with an 
conditions attached thereto, and at premises to whic 
the licence relates.” Once the licence has been granted 
the manufacturer must comply with any directions 
regulating the types and quantities of farm machinery 
which may be made or supplied, and this may necessi- 
tate concentration on the equipment most essential for 
food production at the expense of less vital types, though 
the demand for the latter may still be great. It may 
mean also that a manufacturer may have to devote 
a greater proportion of his capacity to the production 
of spare parts. In short, the whole — of this 
Order is to ensure that farmers get enough machinery 
and spare — produced from the limited sources 
available. The Order will not make it necessary for 
farmers to secure a permit in order to procure a spare 
part, neither will it affect the small man whose sole 
business is the repair of farm machinery and the sale 
of spare parts which are incorporated in the machines 
he repairs or are sold by retail. 

The farm machinery covered by the Order “‘ Control 
of Manufacture and Supply ” is defined in a schedule 
of 48 categories given in the Order, but the distribution 
of all imported machinery, including that from Aus- 
tralia, Canada, Eire and the United States, is restricted 
as also is that of tractors, tractor ploughs, horse ploughs 
(other than ridging ploughs, turn-rest ploughs, one-way 
ploughs or beet-lifting ploughs), binders and threshing 
machines produced in Great Britain. Such machinery 
can only be sold by dealers to applicants when the 
transaction has been approved by the County Agricul- 
tural Engineering Committee concerned. This restric- 
tion is dealt with by the Order “ Prescribed T e 
mentioned above. Spare parts for imported machinery 
are not affected by it. It is the intention of the Govern- 
ment to continue the policy of consulting the Joint 
Standing Committee of the agricultural engineering 
industry to ensure that food producers receive adequate 
supplies of essential farm machinery and spare parts. 
Further, the Agricultural Ministers have invited six 
persons to serve on a panel of consultants upon pro- 
duction engineering matters. With one exception, 
namely, Mr. F. A. Lefhon, formerly of the L.M. and 8. 
Railway, the members of the panel are directly con- 
nected with the agricultural machinery industry. 





LONDON OHAMBER OF COMMERCE.—The 61st annual 
general meeting of members of the London Chamber of 
Commerce will be held at 2.30 p.m., on Tuesday, May 25, 
at 69, Cannon-street, London, E.C.4. 





MANCHESTER ASSOCIATION OF ENGINEERS.—Reprints 
of Professor G. F. Mucklow’s paper on “‘ Exhaust Pipe 
Phenomena,” recently presented before the Manchester 
Association of Engineers, together with a report of the 
discussion thereon, are now available. Copies, price 5s. 
each, are obtainable on application to Mr. J. Bolton, 
assistant secretary, the Manchester Association of Engi- 
neers, St. John Street-chambers, Deansgate, Man- 
chester, 3. 





CONTROL OF Exports.—-Under the Export of Goods 
(Control) (No. 5) Order, 1943 (S.R. & O. 1943, No. 650, 
price 2d.), which comes into force on May 24, licences are 
required to export certain goods to all destinations. 
These include animal-clipping and shearing machines 
and parts; steam boilers and boiler furnaces, fuel 
economisers, air pre-heaters, superheaters and de- 
superheaters, and mechanical stokers ; driers for grain, 
grass or other agricultural produce; fluid injectors or 
ejectors made of metal ; leather pressing machinery ; and 
agricultural sprayers and syringes. 





MINERAL PRODUCTION IN SOUTHERN RHODESIA.— 
The output of minerals in Southern Rhodesia, in 1942, 
was the highest in the Colony’s history. Out of a total 
value of 9,377,1661., gold accounted for 6,384,2551. In 
order to concentrate effort upon “ strategic ” minerals, 
for which prospecting is being actively pursued, it is the 
Government’s policy not to encourage the expansion of 
gold mining during war time and the rise of nearly 
500,0001. in the total value of the mineral production, as 
compared with 1941, was acoounted for by increased 
activity in non-precious metals required for war purposes. 


INSTITUTION ELECTIONS. 


InstrTUTE OF Marine ENGINEERS. 

Say -Feckiiter agg A etry i London, W.1; Norman 
Fay, Liverpool ; William Stanley Harvey, Much Wen- 
lock, Shropshire; Thomas Kennedy, London, E.C.2; 
Norman McCrum, Leicester; Kenneth Macfarlane, 
London, E.11; Harry Cavendish Taylor, Blackpool ; 
Fernley Charles Tottle, Bristol ; William Walker, 
Hartlepool ; Lieut. (E.) James Cyril Wallhead, R.N.R., 
London, 8.E.2. 

Associate Member to Member.—Peter Cummings, 
Brand, Edinburgh ; Lieut. (E.) John Francis Tucker, 
R.N., East Croydon. 

Associate to Member.—Alfred Colyer, Truro. 

Associate Member.—Lieut. (E.) Joseph James Wilson, 
R.N.R., Gidea Park, Essex. 

Associate to Associate Member.—Flight-Lieut. Ralph 
Albert Collacott, B.Sc., R.A.F., Home Forces. 

Graduate to A iate Member.—Lieut. (E.) Arthur 
Glenwallis Hunt, R.N.V.R., London, E.12. 





InsTITUTION OF ELECTRICAL ENGINEERS. 

Graduate to Associate Member.—Philip Alan Barrett, 
Dursley ; Douglas James Bastin, Gloucester; George 
James Binks, Corbridge, Northumberland; Laurence 
Henry Black, B.Sc. (Eng.), Chi Surrey ; James 
Arthur Blount, B.Sc. (Eng.), Sutton Coldfield, Birming- 
ham; John Edwin Bown, B.Sc., Salisb ; Edmund 
Hamilton Brazel, Kunming, China ; Hugh Boyd Brown, 
Manchester; Cornelius Buckley, Londonderry; Rex 
Burns, Newport, Mon. ; Ronald Norton Buttrey, Man- 
chester; John Norman Campling, B.Sc. (Eng.), Lon- 
don; Anthony Joseph Colgan, Riding Mili, North- 
umberland; Ivor Leslie Collins, Cardiff; William 
Alfred Franklin, London; Maurice James Gartside, 
B.Sc. (Eng.), Slough; Lieut. Tom Edgar G. Ham, 
R.N.V.R., Greenock ; Norman Holcroft, Birmingham ; 
James Gordon Horn, B.Sc. (Eng.), London, 8.W.1; 
Edred Jeffery, Newcastle-upon-Tyne; Eric Dawson 
Knight, Newcastle-upon-Tyne; Robert Max Lee, 
London, N.W.5; ward Alexander Livingston, 
M.Sc., Newcastle-upon-Tyne ; Owen Desmond McDer- 
mott, Dublin; Harry William 8S. Marshall, Purley, 
Surrey ; John Arthur Meacock, Warrington ; Geoffrey 
William Milburn, B.Sc. (Eng.), Norwich; William 
Henderson Morrison, Dundee ; John Burgess Newton, 
Wallington, Surrey ; Kenneth William Pearson, B.Sc. 
(Eng.), Upminster; Sharatkumar Gajanan Pendsé, 
M.A., Manchester; Stanley Arthur Phillips, B.Sc. 
(Eng.), Ilford, Essex; Major Raymond Vernon Pow- 
ditch, R:A.0.C., Home Forces; Gordon Francis W. 
Powell, Chislehurst ; F./Lt. Terence Alexander Pringle, 
B.Se., R.A.F., Home Forces; Alan Hugh Proctor, 
Bristol; John Smith Russell, Edinburgh; Ernest 
Frederick Schofield, Harrogate ; Alan Edward Shave, 
Richmond ; John Tabor, B.Sc., Enfield; Christopher 
Evan Tibbs, Banstead; James Goy Vinsen, B.Sc. 
(Eng.), Newport, Mon.; Norman Edward R. Wilkin- 
son, Harrogate. 

Student to Associate Member.—Jack Francis Wright, 
Swansea. 











BOOKS RECEIVED. 


Britain Needs a National Policy of Technical Education. 
By A STUDENT OF BRITAIN’s FUTURE. London: Sir 
Isaac Pitman and Sons, Limited. [Price 6d. net.] 

Society of Chemical Industry. Chemical Engineering 
Group. Proceedings. Volume XXIII. 1941. Lon- 
don : Chemical Engineering Group, 56, Victoria-street, 
Westminster, 8.W.1. [Price 21s.) 

Flight and Airframes for the Aircraft Fitter. By D. O. 
BisHop and P. A. Bosanquet. London: Sir Isaac 
Pitman and Sons, Limited. [Price 10s. 6d. net.) 

The Blue Book, 1943. The Electrical and Engineering 
Trades Directory. Edited by Bast. H. Tripp. Lon- 
don: Ernest Benn, Limited, Bouverie House, Fleet- 
street, E.C.4. [Price 30s. net.] 

Forest Research Institute, Dehra Dun, India. Indian 
Forest (Utilisation) Leaflet No. 31. Wood Disc Dowel 
Joints in Timber Framed Structures. By V. D. Limayve. 
Dehra Dun, U.P., India: The Utilisation Officer, 
Forest Research Institute. [Price 4 annas, or 6d.) 

Engineering Inspection. An Introduction to Inspection 
Work Including Special Reference to Aero Require- 
ments. By A. ©. PARKINSON. Second edition, revised 
and extended. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. net.) 

The Association of Special Libraries and Information 
Bureaux. Report of Proceedings of the Seventeenth 
Conference Held at The Royal Society, London, Novem- 
ber Tth and 8th, 1942. London: Offices of the Associa- 
tion, 31, Museum-street, W.0.1. [Price 6s.) 

Department of Scientific and Industrial Research. Forest 
Products Research. Recognition of Decay and Insect 

Damage in Timbers for Aircraft and Other Purposes. 








London: H.M. Stationery Office. [Price 6d. net.) 





PERSONAL. 


The business of Messrs. PELLEW-HARVEY AND Com- 
PANY, of which the late Mr.W. H. RunNDALL, M.Inst.M.M., 
A.M. Inst.C.E., was a partner, will continue to be carried 
on by Mr. R. H. SKELTON, A.R.S.M., M.Inst.M.M., at 
594, London Wall, E.C.2. An obituary notice of Mr. 
Rundall appears on page 414 of the present issue. 

Proressor E. A. ALLcuT,. M.Sc. (B’ham.), M.E. 
(Toronto), M.I.Mech.E., M.E.1.0., Professor of Mech- 
anical Wngineering, University of Toronto, has been 
awarded the Plummer Medal of the Engineering Institute 
of Canada for 1942, for his paper “ Producer Gas for 
Motor Transport.’”’ 

Mr. E. J. Pope has been appointed assistant managing 
director of Messrs. Guest Keen Baldwins Iron and Steel 
Company, Limited. Mr. T. Jotiy has joined the board 
and Mr. D. J. Youne has been appointed secretary and 
chief accountant. Mr. W. F. Cartwricnut has been 
appoirited general manager of the Port Talbot and 
Margam Works and Mr. T. Jotiy general manager of the 
Cardiff Works. 

Sm Gerorce Hicers, C.B.E., is relinquishing the 
chairmanship of the Committee of Management of Lloyd’s 
Register of Shipping for reasons of health. His resigna- 
tion will take effect as from June 30, when he will have 
held the office for 15 years. Owing to illness, Sm R. 
Marco K. TURNBULL has also been obliged to resign 
the chairmanship of the Sub-Committees of Classification 
of the Society, which position he has held since January, 
1936. Successors to Sir George and to Sir March will 
be elected in June. 

Mr. E. V. Greeson, A.I.M.M., has taken up an appoint- 
ment with the Ministry of Works. 

Dr. H. J. Gouens, ©.B., M.B.E., F.R.S., who until 
recently occupied the office of Director of Research, 
Ministry of Supply, will in future be designated Director- 
General of Scientific Research and Development of the 
Ministry. 

Sm OBARLES BRUCE-GARDNER, M.I.Mech.E., has been 
appointed Controller of Labour Allocation and Supply 
in the Ministry of Aircraft Production, and will be a 
member of the Aircraft Supply Council. 

Mr. A. E. WuIrcHer, M.I.Mech.E., managing director 
of the Petersfield and Selsey Gas Company, has been 
appointed chairman. 

THe WESTERN ELEcTRIC CoMPANY, LIMITED, have 
moved their principal and registered offices to Liberty 
House, Regent-street, London, W.1. (Telephone: 
REGent 1013.) 

Mr. W. E. Jonn, M.1I.Mech.E., has taken up the 
appointment of adviser and consultant in charge of the 
Inventions and Suggestions Committee of the Directorate 
of Technical Services for the South African Forces. 





ROYAL AERONAUTICAL SocieTy.—aA discussion on the 
education and training of aeronautical engineers has been 
arranged by the Royal Aeronautical Society and will take 
place at the Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, London, 8.W.1, at 5.30 p.m., on 
Friday, June 25. The discussion is intended to cover 
every side of aeronautical engineering training and will 
be opened by Sir Roy Fedden, who will give a short 
outline of training in America. The Society invite all 
those who have views on the subject under discussion to 
attend the meeting, whether they are members of the 
Society or not. Written contributions will also be 
welcomed. 





NEWCOMEN Socrety.—The summer meeting of the 
Newcomen Society has been arranged to take place on 
Thursday, June 17, at Harrow, Middlesex. Visits will 
be paid to the Kodak Museum of Photography, by 
invitation of the directors of Messrs. Kodak, Limited, 
and to the Whitefriars Glass Works (established in 1680) 
by the courtesy of the directors of Messrs. James Powell 
and Sons, Limited. A detailed programme and descrip- 
tive leaflet will be supplied to members who notify their 
intention to take part in the meeting. Members may 
bring guests. Notification should be sent to the assistant 
secretary, Miss G. Bingham, O.B.E., 43, King’s-road, 
London, S.W.3, not later than Saturday, June 12. A 
registration fee of 1s. per person should be enclosed. 





Essays ON SANITARY SCIENCE AND HyGrene.—The 
Ohadwick Trustees are offering three prizes for the best 
three essays on the architectural, engineering and 
administrative principles, relative to sanitation and 
hygiene, which should be observed in the re-planning 
arrangements of war-devastated towns or areas. The 
first prize will be of 1001., the second of 502., and the 
third of 251., and they will be accompanied, if the Trustees 
so decide, by Chadwick Medals. The essays should be 
received before September 1 and information regarding 
their scope and the conditions of award can be obtained 
by sending a stamped addressed envelope to the Clerk 
to the Chadwick Trustees, 204, Abbey House, West- 








minster, London, 8.W.1. 
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NOTES -FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The demands for plates and other 
steel products continue to increase. Semies are in heavy 
demand ; all sources of supply are being tapped by the 
re-rollers. The demand for sheets is also heavy and 
there is a strong request for thin plates. Wrought-iron 
bars, hoops and strips are not being absorbed to the 
extent that might be anticipated: Business has been 
very slack and no change is expected at the moment. 
This is rather surprising when it is remembered that steel 
bars are about 21. per ton dearer than bar iron. Prices, 
which are unchanged, are as follows :—Boiler plates, 
17l. 128. 6d.; ship plates, 162. 3s.; sections, 151. 8s. ; 
medium plates, § in. and thicker, rolled in sheet mills, 
21l. 158.; Dblack-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d., all per ton for home delivery. 


Malleable-Iron Trade.—Conditions in the malleable- 
iron trade are unaltered. Raw materials are in fairly 
good supply, and the current market quotations are :— 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 128. 6d. 
per ton; No. 4 bars, 137. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—The demand for hematite, 
basic iron and foundry irons continues to be heavy, 
but makers are able to satisfy their customers as suffi- 
cient raw materials are being received. Market prices 
are as follows :—Hematite, 61. 18s. 6d. per ton; basic 
iron, 61. 0s. 6d. per ton ; both delivered at the steelworks ; 
foundry iron, No. 1, 61. 58. 6d. per ton; and No. 3, 
61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Engineering works are engaged at full 
capacity on both heavy and light work. Ample supplies 
of materials are coming forward for the engineering and 
steel trades, and in some cases there is an excess supply. 
Production is well maintained. Large quantities of steel 
materials and finished parts are going to the shipyards 
for new construction and repair work. The entire pro- 
duction of stainless or corrosion-resisting steels is allo- 
cated to the war effort; it is being supplied in bars, 
sheets, wire, tubes, forgings, drop stampings and castings. 
There is a heavy demand for stainless steel for turbine 
blading. Dredger material in manganese, carbon and 
alloy steels is in good request. There is also considerable 
activity in the works devoted to the manufacture of 
mining materials. Great efforts are being made to 
improve the equipment on the surface and underground 
at coal mines, and local works are busily employed on 
numerous orders for the extension of conveyors, steel 
arches, coal-cutting machinery and mechanical picks. 
There are numerous orders for wire ropes for collieries, 
shipping and port authorities. Wire drawers are fully 
employed and are taking large deliveries of wire rods; 
soft basic wire rods are quoted at 171. 7s. 6d. and hard 
basic wire rods at 211. 2s. 6d. per ton. Not enough 
finished iron is being manufactured locally to meet the 
demand, and supplies have to be supplemented by iron 
from Derbyshire and Nottinghamshire. South Yorkshire 
Crown hards are quoted at 151. 12s. 6d. It is difficult 
to keep pace with the.demands for engineers’ small tools. 
Twist drills, milling cutters, reamers, slitting saws, tyre 
turning tools and taps are in great demand, and there 
are heavy arrears of delivery. File factories also are 
inundated with orders and have considerable arrears to 
work off. Large quantities of frame and band saws, 
circular saws and cross-cut saws are on order and all 
types of machine knives are encountering a strong de- 
mand. Tool factories generally have much lighter 
stocks than usual, and the pressure for deliveries of 
farm and garden tools and implements continues. 


South Yorkshire Coal Trade.—The supply of coal has 
not increased appreciably, and some users find it neces- 
sary to take qualities of coal to which have not 
been accustomed. Improved knowledge of} fuel tech- 
nology, however, has made it possible for satisfactory 
results to be obtained from lower grade fuels. High- 
priority requirements are being satisfied, and all essential 
industries are receiving all the fuel they need; some, 
in fact, are able to build up stocks. Storage room is a 
problem which some works executives have had to solve ; 
in some cases storage sites are being rented. Types of coal 
formerly marketed as house coal are being directed to 
the steam-coal market, so that it is not always possible 
for merchants to give deliveries of house coal] to the full 
extent sanctioned. 





BRITISH CHAMBER OF COMMERCE IN BELGIUM.—The 
annual general meeting of the British Chamber of Com- 
merce in Belgium will be held on Thursday, May 27, at 
3.30 p.m., at 75, Oannon-street, London, E.C.4. 


NOTES FROM THE SOUTH-WEST. 
CaRpiIFF, Wednesday. 


The Welsh Coal Trade.—Some of the factors responsible 
for the drop that has taken place in the production of coal 
in South Wales were discussed at a joint meeting of 
members of the executive council of the South Wales 
Miners’ Federation, the Members of Parliament repre- 
senting the Welsh mining constituencies and the miners’ 
agents. They attributed the reduction to difficulties 
regarding food supplies, an increase in the average age 
level of the man-power, the condition of the machinery, 
the delayed development at some mines due to war-time 
difficulties and the men’s concern regarding the rate of 
compensation for injuries. It was decided to adjourn 
the meeting until more specific data had been obtained. 
Opposition was also expressed to the dual form of control 
in the mines, particularly to the fact that colliery 
managers were still the servants of the colliery com- 
panies whereas it was considered that they should be 
under the control of the Regional Coal Controller. The 
shortage of all descriptions continued to hold new business 
in check on the steam-coal market during the past week. 
There was a brisk demand from both inland and export 
consumers but with heavy deliveries still being made to 
the high-priority customers who hold very heavy con- 
tracts, there was little coal available for ordinary pur- 
poses. Consequently stems were not easy to arrange 
for delivery over some months and the market presented 
avery firm fone. On export account sellers only had the 
low grades to offer. The best large descriptions con- 
tinued to move off steadily under standing commitments 
and were well sold ahead. Demand for sized kinds was 
brisk but stem lists were well filled forward. Strong 
conditions ruled for the bituminous smalls but potential 
outputs were well sold forward. The best dry steam 
smalls were busy as an alternative, but the inferiors 
attracted little attention and were readily obtainable. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The increasing demand for ma- 
terial for the war industries is imposing a heavy strain 
on the iron and steel producing plants, although record 
outputs continue to be produced. An increase in the 
imports of several commodities is needed to meet the 
increasing requirements of the consumers, and to replenish 
stocks. 

Raw Materials.—The shortage of high-grade imported 
iron ore is still restricting the production of certain 
descriptions of material, but it is hoped that substantial 
cargoes of North-African ore will reach Tees-side con- 
suming works as soon as the necessary transport can be 
provided. Native raw materials are plentiful. The 
production of native ironstone is on an unprecedented 
scale; a considerable proportion of the output is being 
used in place of the better qualities of ores from overseas. 

Cleveland Iron Trade.—The make of Cleveland foundry 
pig remaing intermittent and light, and there is little 
prospect of an increase in production. Merchants, how- 
ever, are still able to supply satisfactory parcels of iron 
from other producing areas. 

Basic Iron.—There is no basic iron on the market, 
but the output is being maintained at a level which fully 
covers the heavy requirements of the makers’ own 
consuming departments. 

Hematite and Low-Phosphorus Iron.—No increase can 
yet be reported in the limited make of hematite and all 
descriptions of low-phosphorus iron, but better supplies 
of certain ores would be followed promptly by an increase 
in production. In the meantime, the careful control of 
distribution is necessary and parcels are only allocated 
for the urgent requirements of authorised users. 

Manufactured Iron and Steel.—Satistactory deliveries 
of semi-finished iron are reported and the shortage of 
steel semies is less acute. The output of steel billets and 
bars is increasing. Although the re-rollers are now 
receiving supplies sufficient for their actual requirements, 
recent withdrawals from stock leave little tonnage for 
emergencies and the building up of reserve supplies is 
essential. Manufactured-iron firms have fairly good 
orders for the lighter descriptions of material and sub- 
stantial bookings for heavy work. The pro- 
duction of all classes of steel is fully sold to the end of 
June, and orders now accepted will cut into next quarter’s 
delivery allocations. The demand for special and alloy 
steels continues to be very heavy, and the exceptionally 
high output of carbon qualities is hardly sufficient for 
essential needs. Armour plates are in great demand and 
supplies of tank and boiler plates are taken up as soon 
as they become available. Full deliveries of sheets, 
sections, railway requisites and colliery equipment are 
being called for persistently. 

Serap.—Good supplies of iron and steel scrap are 
reaching the consuming works, but buyers still wish to 





place substantial orders for heavy grades of material. 





NOTICES OF MEETINGS. 


oe 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


InstTITUTION OF CIVIL ENGINEERS.—North-Western 
Association : Saturday, May 22, 2.30 p.m., Engineers‘ 
Club, Albert-square, Manchester. ‘“‘The Use of Low- 
Grade Aggregates and Soils in the Construction of Bases 
for Roads and Aerodromes,” by Mr. A. H. D. Markwick. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, May 22, 2.30 p.m., 
The Griffin Hotel, Boar-lane, Leeds. Annual General 
Meeting and film show. (To be preceded by a luncheon 
at 1.15 p.m.) London Students’ Section: Monday, 
May 24, 7 p.m., Savoy-place, Victoria-embankment, 
W.O.2. Annual General Meeting and film show. 

Roya. Socrery or Arts.—Monday, May 24, 1.45 p.m., 
John Adam-street, Adelphi, W.0.2. Cantor Lecture II. 
“‘ Some New Properties of Inorganic Dusts,” by Professor 
H. V. A. Briscoe. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Graduates’ Section : Tuesday, May 25, 7.15 p.m., Coventry 
Technical College, Coventry. General Meeting. 

INSTITUTE OF WELDING.—Wednesday, May 26, 6 p.m., 
The Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. ‘“‘ Welding Research and Develop- 
ment in the United States of America,” by Mr. H. W. G. 
Hignett. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
May 28, 7 p.m., The College of Technology, Sackville- 
street, Manchester. Annual Lecture: “‘ Commercial Air 
Transport,” by Sir Frederick Handley Page. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, May 
28, 7.30 p.m., The Victoria Hotel, Cavendish-street, 
Keighley. Annual General Meeting. 

INSTITUTION OF PRODUCTION ENGINEERS.— Nottingham 
Section: Saturday, May 29, 3.30 p.m., The Victoria 
Station Hotel, Nottingham. “The Manufacture of Gold 
and Silverware,” by Mr. 8. A. Hall. 





Tue Commopiry Wak-RIsks INSURANCE SCHEME.— 
The Board of Trade, with the approval of the Treasury, 
have decided that, in respect of the period beginning 
June 3, 1943, and ending September 2, 1943, the rate of 
premium payable under any policy issued under the 
Commodity Insurance Scheme, War Risks Insurance Act, 
1939 (Part II), shall continue to be at the rate of 2s. 6d. 
per cent. per month. The monthly and three-monthly 
policies, for a fixed sum, and three-monthly adjustable 
policies, previously issued, will be continued. 


Tue LATE MR. ALBERT HaLL.—We note with regret 
the death of Mr. Albert Hall, which occurred on May 9. 
Mr. Hall had been in the employ of Messrs. T. Sugden, 
Limited, engineers and manufacturers of superheaters, 
Altrincham, Cheshire, since 1920 and was for many years 
general manager. He received his early training and 
experience with Messrs. Yates and Thom and Messrs. 
Clayton, Goodfellow-and Company, Limited, Blackburn. 
He was subsequently employed by Messrs. Tangyes, 
Limited, and prior to joining Messrs. Sugden was on the 
engineering staff of the Vulcan Boiler and General 
Insurance Company, Limited. Mr. Hall, throughout his 
life, was associated with the application and use of 
superheaters. in connection with steam-raising plant, 
particularly Lancashire and Cornish-type boilers. 





INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers have awarded 
a number of premiums for papers read during the 1942-43 
session, or accepted for publication. These include the 
Institution Premium to Messrs. OC. J. Beaver and E. L. 
Davey; the Kelvin Premium to Dr. F. Brailsford and 
Mr. R. G. Martindale ; the John Hopkinson Premium to 
Mr. R. A. W. Connor; the Ayrton Premium to Dr. E. 
Friedlander; the Liewellyn B. Atkinson Premium to 
Mr. ©. T. Melling ; the Duddell Premium to Dr. -R. L. 
Smith-Rose and Miss A. ©. Strickland; the Ambrose 
Fleming Premium to Messrs. G. Parr and W. Grey 
Walter; the Silvanus Thompson Premium to Lt.-Col. K. 
Edgoumbe, T.D.; the Mather Premium to Messrs. M. 
Kaufmann and W.Szwander; the Sebastian de Ferranti 
Premium to Messrs. A..W. Thompson and J. C. Wood- 
Mallock ; the John Snell Premium to Mr. A. A. Pollitt ; 
the Crompton Premium to Messrs. G. B. Alvey and 
N. Tetlow; the Swan Premium to Messrs. Forbes 
Jackson, W. J. H. Wood, G. Smith and E. Jacobi; and 
the Paris Exhibition, 1881, Premium to Mr. J. N. Waite. 
Extra Premiums have also been awarded to Mr. J. 
Swaffield ; — Willis Jackson; Messrs. G. H. 
Barker and A. L. Han ; Messrs. H. Willott Taylor 
and K. L. May; and Messrs. J. R. Taylor and C. E. 
Randall. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
pra ah A between 
what similar titles. 4 ; . 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 

ADDRESS LO . 


TetzrHons Numper—TEMPLE BAR 3663 (2 lines). 





TEMPORARY ADDRESS. 


For the duration of hostilities, the Editorial 
and Publishing business of this Journal is being 
conducted from 18 and 20, Compton Road, 
Hayes, Middlesex. The Telephone Number 
of the Editorial Department is Hayes 1730, and 
that of the Publishing Department, Hayes 1723. 
The Bedford Street Offices are open on Fridays 
only, between 10 a.m. and 5 p.m., for the 
distribution of the current issue and for retail 
sales. 











SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 

t in town and country and at railway book- 

stalls, or it can be supplied by the Publisher, post free, 

at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Pa gal copies ................ £218 6 
ick paper copies ............ £3 3 0 
For all other places a’ : 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 


occur in our mailing list. - 








ADVERTISEMENT RATES. 


The for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra 

is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 


or more the charge is 18s. per inch. Payment must 


accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 


inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 
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ENGINEERING EDUCATION. 


Many readers of this article probably served an 
apprenticeship of five years or so in the shops, 
and obtained their theoretical and scientific training 
in evening classes. This combination of a long day 
at the bench or lathe, possibly starting at six in 
the morning, with four or five evenings a week in 
a technical school may “ give scope for the develop- 
ment of grit and determination—qualities of the 
4 greatest value—but the price paid may be much 
too great.” This quotation is taken from a report 
on Education and Training for Engineers, prepared 
by a committee of the Institution of Electrical 
Engineers and referred to very briefly on page 393 
of our last week’s issue. The report does not 
concern itself to any great extent with criticism 
of earlier training methods—its purpose is more 
constructive—but it is assumed throughout that 
the acquisition of an adequate technical education 
demands arrangements by which the apprentice 
can obtain the major part of his training in day 
classes, instead of having to assimilate it in the 
evenings of tiring days. Although many older 
engineers owe their present positions to the work 
they put in in their scant leisure, the assumption 
that their method is not now to be recommended 
need not be taken to imply that the present genera- 
tion has not the application and independent ability 
of the older. Apart from any other consideration, 
the growing complexity and scope of engineering 
practice demands both a range of knowledge and 
a degree of specialisation which were unnecessary in 
the past. 

Discussion of the subject of the training of engi- 
neers in broad terms is always rendered difficult by 
the fact that there are so many different kinds of 
engineer. This report ranges from craftsmen to 
those who occupy the highest positions in adminis- 
tration and scientific research. The bulk of the 
members’ of the professional engineering institu- 
tions belong to neither of these extreme classes, and 
it is for the benefit of this great main body that 
educational methods should be devised. Many of: 
these men obtain their technical training in day 
courses at universities or technical colleges, but. 
many others, coming largely from secondary schools, 
receive it at evening classes while working for 





or part of a day each week to attend at a technical 
college. This system is by no means unknown, but 
is at present operating on a relatively restricted 
scale. As with many other activities, it is likely to 
be found easier to operate by the large firm than the 
small, 

One implication of the statement, quoted above, 
that “the price paid may be much too great,” is 
that intensive evening-class work for the purpose 
of passing examinations “leaves little time and 
energy, and stimulates little inclination for inde- 
pendent reading and thinking, and stultifies rather 
than encourages the process of critical analysis.” 
This applies to those working for National Certi- 
ficates equally with those who in the old days 
were concerned with the examinations of the 
Science and Art Department of the Board of 
Education. It is assumed and hoped that freedom 
for some day-time instruction would enable a 
broader type of education to be obtained. This 
point of view is advanced in connection with every 
grade of engineering education mentioned in the 
report. Thus, for craftsmen and foremen, educa- 
tion ‘should be planned on as broad a basis as 
possible”; while university engineering courses 
“should be more actively directed towards the 
development in the students of an independent and 
critical attitude of mind.” 

There have been very many reports on engineering 
and technical education and this latest one naturally 
contains much that has been said before. It has, 
however, a distinctive character which may be 
attributed to this insistence on the necessity for 
broadening the educational basis; it runs like a 
leitmotiv throughout. This is, again, far from a 
new idea, but a merit of the report lies in the 
fact that practical suggestions for attaining this 
end are made for every educational grade. As 
an example, the recommendations for the training 
of craftsmen may be referred to. They contain a 
clause to the effect that the school-leaving age 
should be raised. This will almost certainly be 
done after the war, but whether “the full-time 
education received up to this age " will “‘ be planned 
on as broad a basis as possible’ depends on the 
general educational practice of the country and has 
no special reference to engineering education. The 
report enters on its proper sphere when it suggests 
that part of the day-time period in which apprentices 
are released from the shops should be devoted to 
“‘ general education,”’ not all being spent in voca- 
tional instruction. Some large firms have organised 
and administer their own extra-workshop educa- 
tional activities, but in general this day-time in- 
struction of shop-apprentices vill have to be carried 
out by local technical schools. The tuition given 
might well be of a broad scientific type designed to 
give to students a clearer understanding of the 
fundamentals on which their daily work is based, 
but if by “ general education ” it is intended that 
commercial firms and technical schools should give 
instruction in general cultural subjects, they might 
well object that it is hardly their business to take 
over part of the general educational work of the 
country. 

For what are termed student apprentices, as 
distinct from workshop apprentices, it is suggested 
that part-time release from the shops, for not less 
than one full day a week, should be compulsory. 
In the instruction given “attention to technical 
matters at the expense of the study of broad 
scientific principles should not be permitted in the 
early stages of the course,” but there is no sugges- 
tion that part of the time should be given to “ general 
education.” It is presumably, and fairly, assumed 
that the general educational standard of this class 
will be higher than that of workshop apprentices 
at the stage when they begin their industrial career. 
This insistence on attention being given to “ basic 
scientific principles ” is not confined to extra-work- 
shop courses. It is contended that university 
curricula should be revised from the same point of 
view. Too close. an attention to specific technical 
subjects in universities is attributed in part to the 
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undertaking technical responsibility immediately 
after graduation.” 

A somewhat different aspect of this distinction 
between broad and more specialised scientific 
training is raised by the contention that “ engin- 
eering schools must cease to treat all students as 
if they were destined for high-grade scientific or 
technical work.” It is proposed that men not so 
destined ‘‘ should be allowed to replace the more 
advanced stages of mathematics and applied science 
by studies in such subjects as economics, law and 
social science.” This idea has something to com- 
mend it, but also carries an element of danger. 
Many, probably most, students are incapable of 
receiving any benefit from a course in the “ ad- 
vanced stages of mathematics,” which demands a 
special mentality, but the majority, if properly 
taught, would benefit from advanced instruction in 
“applied science.” Those who plead for the 
retention of classical studies in higher education 
make much of the mental discipline which they 
entail. This need not be denied, but it is probably 
in no way a better discipline than is given by 
advanced scientific studies. Even men who are 
not “ destined for high-grade scientific or technical 
work’ get very valuable mental training from 
studies which lead up to such occupations. If 
many engineering university students are to be 
encouraged to assume that difficult scientific matter 
is beyond them and that after assimilating a few 
elementary scientific ideas they may pass on to 
“social science,” then there is danger that the 
whole intellectual standard of university engineer- 
ing schools will be lowered. A more profitable 
procedure would appear to be for students whose 
ability lies in the direction of “* social science” to 
keep out of the engineering schools, and learn a 
little elementary science elsewhere. 

These remarks are not intended to convey the 
idea that such matters as “ economics, law and 
social science ”’ are outside the sphere of engineers. 
The necessity for, and value of, extraneous subjects 
of this kind has been officially recognised for some 
years in the entrance examinations of the great 
engineering institutions. It is highly undesirable, 
however, that they should be allowed to assume 
too important a place in engineering education. 
They are useful auxiliaries, but they are not engi- 
neering, and if they are allowed to occupy too 
prominent a position in the engineering schools, 
a situation may ultimately arise in which the men 
with “personal qualities or power of leadership 
specially necessary on the productive and adminis- 
trative side of industrial organisation,” for whom 
the report calls, will be found to be lacking in the 
“ good foundation of scientific and technical know- 
ledge ’’ on which the industrial value of their other 
qualities depends. 

There can be no objection to the point of view 
put forward in the report that university education 
“should be more actively directed towards the 
development in the students of an independent and 
critical attitude of mind,” but no matter how 
critical or independent, they will not be good 
engineers if their engineering knowledge is of a 
sketchy and elementary type. The first business 
of the engineering schools is to produce sound 
engineers. The President of the Board of Educa- 
tion is reported to have said that a man having a 
sound classical education can “ take the internal- 
combustion engine in his stride.” The value of a 
classical education may be admitted—there is no 
point in undervaluing any type of mental training— 
but a much nearer approximation to truth would 
be reached by the statement that any man with a 
sound engineering education can take social science 
in his stride. By all means let universities give 
their engineering students instruction in the ex- 
traneous subjects suggested, as far as they can 
find time, but do not let them encroach in any way 
on the main business which is to teach engineering. 
There is also no reason to suppose that tuition in 
social science will give students a critical and in- 
dependent attitude. In so far as that can be 
induced by education at all, it is more likely to be 
attained by laboratory and workshop activities 
supervised by a teacher with sufficiently broad judg- 
ment to leave his students as far as possible alone 
to solve their difficulties for themselves. 





MEMBERSHIP DESIGNA- 
TIONS OF TECHNICAL 
INSTITUTIONS. 


On page 393, in last week’s issue of ENGINEERING, 
we recorded, in a summary of the annual report of 
the Institution of Electrical Engineers, the some- 
what unusual circumstance of a legal action which 
was brought in the Courts at Delhi, restraining 
another body from using, as designations of member- 
ship, initials which might have led to a confusion 
of identity. The Institution of Eastern Engineers, 
it appears, had advertised that its members had the 
right to place after their names the initials M.I.E.E. 
or A.M.I.E.E., to indicate membership and associate- 
membership, respectively. This claim was success- 
fully contested, the Court ruling that only members 
and associate-members of the Institution of Elec- 
trical Engineers have the right to use those initials, 
in accordance with the Royal Charter of the Institu- 
tion. 

This is a question, of course, which has arisen before 
and in.other connections, notably in the practice to 
which some engineers are still addicted, of using the 
initials ““M.I.M.E.,” which might be taken to imdi- 
cate membership of the Institution of Mechanical 
Engineers or of Mining Engineers, or the Institute 
of Marine Engineers. To avoid any such confusion, 
the societies concerned reached an agreement, many 
years ago, that these initials only should be used 
by none of them, but that I.Mech.E., I.Min.E. and 
I.Mar.E., with appropriate letters prefixed, should 
be the recognised forms denoting their respective 
memberships. It is probable that, even if con- 
fusion did occur occasionally, no great harm resulted, 
since it is very rarely that important work of a 
technical character is entrusted to any engineer on 
no more detailed evidence of his ability to perform 
it than the letters that he may place after his 
name ; but it has become increasingly desirable that 
the distinctions. between the various institutions 
should be clearly indicated since the membership 
qualifications have been more closely defined and 
rigorously insisted upon, in fairness to all parties 
concerned. 

Apart from the risk of possible confusion, how- 
ever, and the larger issue of the advisability or 
otherwise of discouraging the use of descriptive 
initials by non-qualifying organisations which are 
no more than debating societies with a technical 
bias and purely local (if any) significance, there is 
another cause of legitimate annoyance to the mem- 
bers and the councils of the better-known institu- 
tions; namely, the use of their recognised initials 
by persons whose membership has lapsed or who, in 
a few instances, have never been members. War- 
time circumstances, with the accompanying demand 
for technical men of all grades of competence, afford 
favourable opportunities for the growth of this 
practice ; and, in the present conflict, there is the 
additional factor of a paper shortage which has 
interfered seriously with the publication of lists 
of members and, consequently, with the facilities 
for checking possibly spurious claims without direct 
reference to the institution involved. We had had 
reason to suspect that a few individuals were some- 
times guilty of a certain laxity in this respect ; an 
impression which is confirmed by a letter which 
we have received recently from a correspondent 
whose duty it has been to investigate the 
qualifications of applicants for technical em- 
ployment. 

According to this correspondent, the practice is 
more widespread than we had supposed, and takes 
various forms. Sometimes, it may be, the individual 
is genuinely unaware that his membership has 
lapsed—though this can be true in only a small 
number of cases, for no institution cancels member- 
ship without notifying the person concerned, and 
every effort is made to ascertain the correct address 
of those who may have moved to another house or 
district ; and in only a few instances, too, is it 
likely that a direct claim will be made to member- 
ship with no justification whatever, past or present. 
More subtle, however, are attempts to imply a 
qualification that does not exist, by claims to have 
passed the examinations of qualifying institutions. 
Not everyone, in a position to make appointments, 








is aware that the passing of an appropriate examina- 
tion is not in itself a complete qualification for 
corporate membership of a senior institution, but 
must be supplemented by an approved amount 
and kind of practical experience before the candidate 
can be admitted. Every year, many engineers 
pass the associate-membership' examinations of the 
Institution of Mechanical Engineers, for example, 
before they have reached the required standard of 
experience; but they are informed very clearly 
that the additional qualification must be obtained 
before they can be admitted as associate-members. 
There can be no uncertainty in their own minds 

ing their status or lack of it, and any such 
attempt to imply that the qualification has been 
obtained, when, in fact, it has not, stands as a self- 
evident imposture. 

Our correspondent suggests that a very salutory 
effect would be produced if, in a few cases of this 
kind, the institution concerned took legal action 
to make the position clear to all and sundry. On 
what grounds an action could be maintained is a 
question which only a lawyer could answer ; there 
are fine shades ‘in legal iogy which the lay 
mind sometimes finds it difficult to comprehend, 
and, apart from this, there is often a natural re- 
luctance, not confined to technical institutions, to 
incur considerable expense merely to “ make an 
example of” some quite insignificant transgressor, 
however flagrant his transgression. There are 
occasions, however, when, though the particular 
offence may be comparatively trivial, its perpetra- 
tion on any extensive scale might affect the well- 
being of the community in general; hence the 
speedy retribution that is visited upon any un- 
qualified claimant to medical or legal status. The 
functions now discharged by the engineering pro- 
fession have developed greatly in importance during 
recent years, as is reflected in part by the recurrent 
suggestions that some form of registration of engin- 
eers should be instituted. 

There are objections to this course which have 
been discussed at length on many occasions. No 
useful purpose would be served by enlarging upon 
the pros and cons of registration at the present 
time and, doubtless, its protagonists will provide 
further opportunities in the future; but there 
seems to be some force in our correspondent’s 
contention that, since the qualifying institutions 
have made such efforts to raise the status of mem- 
bership by stiffening up their requirements, they 
might reasonably organise some concerted action 
to protect the position of those who are qualified 
by taking cognisance of any established instances 
of imposture and, if it seems desirable, by publish- 
ing more widely the regulations with which corporate 
members have to comply. 

As a first step, an attempt might be made to 
bring about a greater uniformity in the grades of 
membership, and in the status attaching to them. 
In some institutions, associates rank as corporate 
members ; in others, they do not. Some have so 
many grades that the members themselves would 
find it difficult to define exactly the values to be 
attached to them; there seems to be no sound 
reason, for instance, why any non-qualifying society 
should have more than three grades, or at most 
four, apart from the honorary membership that it 
may be desired to confer, as a tribute to their 
eminence, upon eminent men whose reputation 
stancs in no need of exact valuation. There are 
indications already of an increasingly close rap- 

between many of the age —. . 
both qualifying and non-qualifying, is & 
einen which is likely to be strengthened rather 
than otherwise in the future. It may not extend 
to actual amalgamation, but the steps that. have 
been taken already to standardise the entrance 
eanatinations can aly sesut in-«, gradual equate 
tion in the degree of competence represent y 
membership in the grades of different 
institutions. Some further rationalisation is not 
outside the bounds of ty, but it is important 
as well as the members 
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- NOTES. 


Tue Desrrucrion oF THE RuuR Dams. 


Wuart was probably one of the most effective air 
raids yet made on German territory was carried 
out in the early hours of Monday, May 17, by a 
force of 19 Lancaster bombers under the command of 
Wing-Commander G. P. Gibson, D.S.0., D.F.C., 
which attacked with 1,500-lb. mines the dams of 
the Méhne, Sorpe and Eder reservoirs. The first 
two of these three dams controlled about two-thirds 
of the water storage of the Ruhr industrial region, 
and the Eder dam controlled the head waters of 
the Weser and Fulda valleys. The possibility of 
such an attack had not been overlooked by the 
enemy and torpedo nets had been arranged parallel 
with the Méhne dam, and possibly in the other 
reservoirs also, while numerous gun emplacements 
had been constructed in the dams to guard against 
low-flying aircraft. Eight of the Lancasters were 
shot down by these or other defences, but not 
before a breach 100 yards wide had been made in 
the Méhne dam and another breach, almost as ex- 
tensive, in the Eder dam. It appears from later 
air reconnaissance that the Sorpe dam also was 
breached. Subsequent reconnaissance showed that 
the attack had been remarkably successful, the 
Ruhr valley being flooded over great areas and 
the Eder floods extending to the town of Kassel, 
much of which was under water. The Médhne 
reservoir contained some 134,000,000 tons of 
water and the Eder reservoir over 200,000,000 
tons. At a conservative estimate, at least three- 
quarters of this storage must have been released, 
and such reports from neutral sources as have 
eluded the rigid German censorship indicate that 
the flooding alone has caused immense damage to 
industry in all the valleys affected. The flooding, 
of course, will soon subside, but the industrial injury 
will be much more permanent and more widely 
spread. A large part of the German canal system 
is likely to be short of water for some time to come ; 
the hydro-electric power stations at the dams, even 
if they have not been swept away—as appears to 
have happened at the Méhne dam—will be inopera- 
tive for many months, and thermal power stations 
will be short of condenser céoling water; the 
consequent effect on the electricity supply of the 
area must affect seriously many factories apart from 
those actually flooded. When the generating station 
at Niagara was inundated in January, 1938, as 
recorded on page 397 of our 145th volume, months 
elapsed before the generator windings could be 
completely dried, and many of the generators, we 
understand, had to be rewound. It is reported that 
the German authorities have drafted many thousands 
of troops into the area, but, at the best, the dislo- 
cation caused by the flooding must take many 
weeks to overcome to any appreciable extent, and 
there is every reason to suppose that a considerable 
proportion of the-lower-lying establishments, where 
the deposits of mud and other detritus are heaviest, 
will have to be reconstructed practically from the 
foundations, and their machinery completely dis- 
mantled and re-erected, before they can again make 
any useful contribution to the German war effort. 
The effect upon communications is less easy to 
assess, but many bridges are known to have been 
swept away, and it is likely that considerable damage 
has been sustained by railway embankments, the 
full extent of which may not become apparent for 
some time. Reports of rioting in the inundated 
areas may be taken with reserve, but the estimate 
that 120,000 persons have been rendered homeless 
may not be greatly exaggerated, and the disturbance 
that this has caused must be in itself a serious 
handicap to production. Altogether, the raid must 
be regarded as a highly successful operation, reflect- 
ing the greatest credit on those who organised it as 
well as on Wing-Commander Gibson and the 
personnel of his aircraft. 


THe AMERICAN LIBRARY. 

For some months there has been established at the 
United States Embassy, 1, Grosvenor-square, 
London, 8.W.1, a special reference library of works 
relating to the life and thought of America. Its 
existence has not been widely known hitherto, but 
on-May 10 it entered upon a new and wider field 


of usefulness as the American Library, which will 
be maintained as an authoritative source of refer- 
ence for the use of American, British and other 
officials of the United Nations, for research associa- 
tions, business and other organisations, and, we 
note, for the information of the Press. In the 
selection of the books, there has been close colla- 
boration between the American Library Association, 
the Library of Congress, and various learned 
societies, and the corresponding libraries and organ- 
isations in Great Britain. In an announcement 
made through the United States Office of War 
Information, the director of the Library, Dr. 
Richard H. Heindel, has explained that, while 
the circumstances of war have restricted the scope 
to that of a “ utility” collection’ of books, the 
library contains many works and periodicals which 
are not easily available elsewhere. It is hoped that 
the experience gained in the operation of the library 
will be of service when the time comes to rebuild 
the libraries and the intellectual life of the continent 
of Europe. 


Apvisory COMMITTEE ON THE Gas INDUSTRY. 


It is announced by the Ministry of Fuel and Power 
that, at the suggestion of the Minister (Major G. 
Lloyd George, M.P.), an advisory committee has 
been set up, consisting of five experts in the various 
aspects of the gas industry, which “ will be available 
for regular and close consultations with the Ministry 
on all questions of importance arising from the 
Ministry’s relations with the gas industry, and also 
on matters concerning future policy.” The com- 
mittee has been appointed as a result of representa- 
tions made to the Minister by the gas industry, 
following the disbanding of the Directorate of Gas 
Supply, and consists of Mr. E. V. Evans, O.B.E., 
M.Inst.Gas E., chairman; Colonel W. Moncrieff Carr, 
O.B.E., T.D., M.Inst.Gas E.; Mr. James Jamieson, 
F.R.S.E., M.Inst.Gas E.; Mr. A. W. Smith, F.C.1.8. ; 
and Mr. A. E. Sylvester, F.C.A. The secretary is 
Mr. W. J. Smith, F.C.1.S. Mr. Evans, who is 
President of the Institution of Gas Engineers and 
chairman of the Gas Research Board, is director 
and general manager of the South Metropolitan Gas 
Company. Colonel Carr is managing director of 
the United Kingdom Gas Corporation, Limited, and 
Regional Gas Engineering Adviser for the North 
Midland Region. Mr. Jamieson is engineer and 
manager of the Edinburgh Corporation Gas Depart- 
ment and also is Regional Gas Engineering Adviser 
for Scotland, and a vice-president of the Institution 
‘of Gas Engineers. Mr. A. W. Smith is general 
manager and secretary of the Birmingham Corpora- 
tion Gas Department and a vice-chairman of the 
Council of the Conjoint Conference of Public Utility 
Associations ; and Mr. Sylvester, managing director 
of the Gas Light and Coke Company, is also chair- 
man of the London District Executive Board. 


REGIONAL AND District Capactry OFFICES. 


The continuing demand of the Services for man- 
power, and ‘especially for technically skilled man- 
power, makes it increasingly important that all 
available machine-tool capacity should be used to 
the utmost, since little further expansion of the 
industrial labour force is practicable. To this end, 
the Regional Controllers in the Ministry of Produc- 
tion have circularised all firms in their respective 
Regions, urging that the closest contact should be 
maintained with the Regional and District Capacity 
Offices, which should be notified at once whenever 
there is a sub-contract to be placed or spare machine- 
tool capacity becomes available. Simultaneously, 
the Ministry has issued a descriptive pamphlet, 
outlining the form of the organisation and has 
supplemented this by distributing, to all firms con- 
cerned in each Region or District, a leaflet giving a 
map of the area and particulars of the personnel, 
addresses and telephone numbers of the Regional 
Board, the District offices, and the District com- 
mittees and sub-committees. Firms which have 
not received copies may obtain them on application 
to their respective i Boards, if necessary, 
though it is desired that recourse should be had to 
the Capacity Offices in the Districts on all matters 
concerning the placing of sub-contracts or the 
notification of surplus capacity, in order that local 


NICOLAUS COPERNICUS, 
1473-1543. 


Four hundred years ago, when Raphael, Michael 
Angelo and Leonardo da Vinci were enriching the 
churches and galleries of Italy with their paintings 
and sculptures; when the successors of Columbus 
were extending geographical exploration both west- 
ward and eastward ; when Paracelsus, in his brusque 
outspoken manner, was pouring contempt on the 
teachings of the schoolmen, and Agricola, “ the 
Bessemer of his age,’ was busy with minerals and 
mines; when Tyndale was translating the Bible 
into English and Sir Thomas More was writing his 
Utopia and pointing the way for a “‘ new order” 
for mankind, and when Luther was exposing and 
combating the malpractices of the church of Rome 
and inaugurating the Reformation with its legacy 
of good and evil, Copernicus, in his isolation on the 
misty shoals of the Baltic, was patiently observing 
the planets, studying afresh their motions, and 
writing his famous little book, On the Revolutions of 
the Heavenly Bodies, the first copy of which was 
placed in his hands as he lay dying at Frauenburg 
on May 24, 1543. His book consisted of only 196 
leaves, but it was destined to have an immense 
influence on the advancement of natural knowledge, 
and to-day it is recognised as marking an epoch in 
scientific thought and investigation. 

As Copernicus enunciated the hypothesis that the 
earth revolved around the sun, and not the sun 
around the earth, as had been taught for many 
centuries, he s ted that his views might not 
be acceptable to the ecclesiastical authorities, and 
it needed much persuasion before he would consent 
to the printing of the book. Opposition did arise, 
but it came first from the Protestants; Luther 
himself spoke of “‘ this fool Copernicus, who wants 
to overturn the whole science of astronomy.”” When, 
however, Galileo proclaimed that he adhered to the 
theory of Copernicus, the book was placed upon the 
Index, but this was 70 years after the death of its 
author. Born on February 19, 1473, twenty 
years after the sack of Constantinople, and when 
printing presses were being set up all over Europe, 
Copernicus was a representative figure of the 
Renaissance. For hundreds of generations, with 
few exceptions, men had been content to abide by 
tradition and to bow to authority, and much of the 
teaching in the schools and universities had been 
the merest trifling. From Constantinople, however, 
refugee scholars had carried the precious manuscripts 
of the Greeks to Italy and Central Europe, and 
from the new printing presses soon came transla- 
tion after translation of many great works. Thus 
the study of mathematics and astronomy began to 
claim more attention. Both these subjects were 
taught at Cracow when Copernicus was a student 
there, and during the ten years he spent at the Italian 
universities he came into contact with many men 
who had been influenced by the New Learning. 
He went to Italy, at his uncle’s instigation, and in 
the course of his stay, studied philosophy, science, 
law, medicine and other subjects; thus when he 
returned north he was versed in all the learning 
of his age and was well equipped for his self-imposed 
task of finding “ better explanations of the revolu- 
tions of the heavenly bodies ” than those generally 
accepted. For thirty years or more he devoted his 
leisure to this task, and the results of those years 
were given to the world in his famous book. 
Copernicus was born at Thorn, on the Vistula, 
being one of the four children of a merchant who 
had removed thence from Cracow, and who had 
married a sister of Lucas Watzelrode, who became 
Prince Bishop of Ermland, of which Frauenburg 
was the cathedral city. Copernicus is the latinised 
form of Koppernigh. The family belonged to the 
Third Order of St. Dominic, and Copernicus all his 
life was a faithful son of the church. On the death 
of his father, the uncle took charge of the two boys 
and two girls, and all had a good education. Hoping 
to get the boys elected canons of the chapter of 
Frayenburg, he sent them from the University of 
Cracow to that of Bologna, then the most famous 
in Europe, and Nicolaus subsequently studied at 
Rome, Padua and Ferrara. At the last-named, he 
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obtained his doctor’s degree in canon law. He also 
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became proficient in medicine. He had revisited 
the north in 1501 to take his seat in the cathedral 
chapter, but returned to Italy and it was not until 
1506, when he was 33, that he settled in the diocese 
of Ermland. Some years were spent at the castles 
of Heilsberg and Allenstein, and he then returned 
to Frauenburg and became immersed in his adminis- 
trative duties and astronomical studies. His death 
occurred at Frauenburg, where he was buried in the 
cathedral. 

Copernicus, of course, knew nothing of telescopes, 
motion in ellipses or the law of gravitation. He 
started with the knowledge of the Greeks and always 
adhered to the time-honoured dictum of circular 
motion for the planets. His theory was based on 
the old system of primary circles (deferents) and 
secondary circles (epicycles). The late Professor 
George Forbes spoke of him as the most refined 
exponent of the Epicyclical School, and said that 
in his theory “‘ The earth moves in an epicycle, on 
a deferent whose centre is a little distance from the 
sun. The planets move in a similar way on epi- 
cycles, but their deferents have no geometrical or 
physical relation to the sun. The moon moves 
on an epicycle centred on a second epicycle, itself 
centred on a deferent eccentric to the earth. The 
earth’s axis rotates about the pole of the ecliptic, 
making one revolution and a twenty-six thousandth 
part of a revolution in the sidereal year, in the 
opposite direction to its orbital motion.” Though 
this was the complex explanation that Copernicus 
adopted, the fundamental principles of his system 
were that the apparent daily motion from east to 
west of the celestial sphere is due to the daily 
rotation of the earth on its axis from west to east 
and that the earth is one of a family of planets 
revolving round the sun. 

Somewhat loth to broadcast his views, in 1531 
Copernicus at last drew up a commentary and from 
this time the doctrine of the heliocentric theory 
began to spread. In 1533, a well-known scholar, 
Albert Widmanstadt, lectured before Pope Clement 
VII on the new theory, and three years later 
Copernicus was urged to publish his discovery. 
Little was done, however, until Georg Joachim 
Rheticus (1514-76), a young Protestant professor 
of mathematics at Wittenburg, visited him in 1539. 
From Frauenburg, Rheticus sent a First Narration 
to Johan Schéner, the mathematical professor at 
Nuremburg, and this was printed at Dantzig and 
at Basle. Then permission was given for the 
whole to be published and so, under the title De 
Revolutionibus Orbium Celestium, the book ap- 
peared at Nuremburg, with a preface by a Pro- 
testant scholar, Osiander. A second edition, now 
almost as rare as the first, was published at Basle in 
1566, and a third at Amsterdam in 1617. 

At various times the question has been raised, 
whether Copernicus was a German or a Pole. His 
father apparently was a Germanised Slav; his 
mother a German. Thorn was under Polish rule 
at the time of his birth, and it is at Warsaw and 
Cracow that he has been most honoured. There 
are monuments to him at all three places, that at 
Cracow standing in the beautiful court of the 
Library of the Jagqellonian University which 
Copernicus attended. The statue at Warsaw is 
by the famous Danish sculptor Thorwaldsen. It 
stands in the Casimir Palace, and the inscription 
in Polish has recently been replaced by one in Ger- 
man. 





PAINT TRANSFERS.—We understand that a type of 
transfer, previously used for shop windows, etc., is now 
proving of considerable service in the engineering indus- 
try for marking products to indicate the material or clads, 
for identification, and other purposes. In one form the 
transfers consist of labels of solid paint printed with the 
desired particulars and .attached to gummed paper. 
These labels, after immersion in water, are slid from the 
paper on to the surface to be marked to which, even if 
of smooth metal, they adhere firmly. The background 
is opaque and previous markings can be obliterated 
if a change is to be made. In another form, the trans- 
fers are without a background. Either form can aléo be 


obtained printed in reverse for application by means 
of gold size or varnish. The paint transfers have been 
deyeloped by Messrs. Trapinex, Limited, 43, Commerce- 
road, London, N,.22. 








LETTERS TO THE EDITOR. 


SUFFOLK WINDMILLS. 
To tae Eprror or ENGINEERING. 


Sm,—In the paper on “ Suffolk Windmills,” by 
Mr. Rex Wailes, on page 78 of your issue of Janu- 
ary 22, it is mentioned that a certain mill has a 





windshaft which bears the inscription “J. Aikman 
Lynn 1830.” Mr. Wailes may be interested to 
know that the building where Aikman (or Aickman) 
had his “‘ foundery ”’ was still in existence in King’s 
Lynn in 1938. I enclose a photograph of the 
entrance to the old foundry. 
Yours faithfully, 

Buenos Aires, A. E. SmmpxKrn. 
April 17, 1943. 





MODERN DEVELOPMENTS IN 
HEATING. 


To Tue Eprror or ENGINEERING. 


Smr,—There are many points in the abridged 
account published in your issues of April 16, 23 and 
30, of the paper on ““ Modern Developments in Heat- 
ing,” read by Mr. F. Buckingham before the Man- 
chester Association of Engineers, that seem to 
require comment. 

In the first reference to electric heating on page 
325, electricity is dismissed by applying “‘ the test 
of simple arithmetic.’””’ The author is perhaps not 
too satisfied with such Maginot mathematics, since, 
on page 344, he explores other possibilities, including 
the heat pump and district heating, by means of 
which outflanking movements might be made; he 
fails, however, to get to the core of the matter, 
which may be stated as the provision of conditions 
of comfort for the occupants of the building for the 
minimum consumption of energy. Regarded from 
this point of view, the most refined form of energy, 
i.e., electricity, lends itself to improved methods of 
producing warmth and preventing waste. In well- 
designed installations, the consumption of elec- 
tricity for heating certain types of buildings in this 
country has proved that 1 kWh is worth up to 
1-95 lb. of coke, instead of the figure of 0-45 lb. 
found in the Stockholm experiments. Moreover 
there is the cost of labour for stoking solid fuel- 
fired plants, which, as Mr. Buckingham shows, is a 
considerable item. The problem should therefore 
be regarded as the provision of a heating service 
rather than the production of so many raw British 
Thermal Units at a central point. On this basis, 
it will often be found that there is a distinct field 
for the use of electric heating, espegially in the 
smaller buildings having intermittent occupation. 

Yours faithfully, 
J. I. Bernwarp. 
The British Electrical Development Association, 
2, Savoy-hill, W.C.2. May 14, 1943. 





OBITUARY. 


MR. W. H. RUNDALL. 


Ir is with regret that we record the death of Mr. 
William Harry Rundall, which occurred at his home 
in Sidcup, Kent, on May 5. Mr. Rundall, who had 
been a partner in the firm of Messrs. Pellew-Harvey 
and Company, consulting mining engineers and 
metallurgists, for the past 14 years, was the son of 
Mr. J. W. Rundall, M.Inst.C.E., and was born at 
Coonoor, India, on November 9, 1869. He received 
his technical education at King’s College, London, 
and after three years’ study was awarded the 
Associateship of the College in 1888. On leaving 
college he spent a year in the workshops of Messrs. 
Simpson and Company, Pimlico, and was employed 
on the erection of a Worthington pump at the 
Lambeth waterworks. In 1889 he became a pupil 
to Messrs. Henderson and Son, mining engineers, 
Truro, Cornwall, and in October, 1891, was appointed 
assistant engineer to the Guadalcazar Quicksilver 
Mining Company, Mexico. He continued in this 
capacity for 2} years, during which he was in charge 
of mine-surveys and the construction and operation 
of furnaces. In February, 1894, he was appointed 
engineer in charge of the mines of the Nuevo Potusi 
Quicksilver Mining Company, Mexico, but returned 
home in 1896 and soon afterwards went to New 
Zealand to superintend mining work and the 
erection of hydro-electric plant. 

After spending the three years, from 1898 to 
1901, as assistant manager of the Chiapas Mining 
Company, Mexico, he returned to this country and 
then went to Spain to report on mines there. In 
1903, he was made manager of the Taquah mine of 
the Taquah and Abosso Gold Mining Company, 
Limited, Gold Coast Colony. The ten years from 
1905 to 1915 were spent on consulting and reporting 
work in connection with mercury, copper and gold 
mines in Mexico, Spain, Rhodesia, the Transvaal and 
Portuguese East Africa. In 1915, although 46 years 
of age, Mr. Rundall joined the Devonshire Royal 
Engineers (Territorials), and, from 1917 until 1919, 
carried out various engineering works in Palestine 
and Syria. He lef the Army with the rank of 
Captain, and, in 1919, was sent on a special mission 
to Russia to report on manganese-ore mines in the 
Caucasus. After visiting gold and silver workings 
in Turkey and lead mines in Burma. Mr. Rundall 
was appointed consulting engineer to Messrs. Pellew- 
Harvey and Company in 1926 and became a partner 
in 1929. During this period he visited and reported 
on mica, gold, mercury and other mines in Africa, 
South America and various parts of Europe and the 
British Isles. Mr. Rundall was elected an associate 
of the Institution of Mining and Metallurgy in 1895, 
was transferred to the class of member in 1905, and 
was for some years a member of the Council. At the 
time of his death he was a vice-president of the 
Institution. He was elected an associate member 
of the Institution of Civil Engineers in 1895. 


MR. CHARLES STEWART. 


Mr. CHarLes STEWART, whose death we regret to 
announce, occurred on May 7, at his home in Black- 
heath, London, after a long illness, was an-engineer 
well known in connection with electric transmission 
work. He was born in 1878 at Liverpool, and re- 
ceived his general education at Liverpool College. 
In 1895, he entered upon a three years’ course of 

at Victoria University, Liverpool, and 
studied under Sir Oliver Lodge, Dr. Alfred Hay and 
Dr. Hele Shaw, obtaining the degree of B.Sc. in 
1898. On leaving the university, Mr. Stewart 
joined the staff of the British Insulated Wire Com- 
pany, Limited, and was made outside superinten- 
dent. During the next four years he was responsible 
for the laying, testing and putting into commission 
of complete underground cable networks at Grimsby, 
Partick and Aberdeen, and also executed contracts 
in various parts of London and at Worksop, St. 


Helens and Sheffield. In 1902, Mr. Stewart laid- 


and tested 7,000-volt two-phase trunk mains sup- 
plied by the British Insulated Wire Company to 





the Midland Electric Power Company. On the 
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completion of this work he was appointed superin- 
tendent of mains and substations and distribution 
engineer to the Midland Electric Power Company, 
and continued in their employ for two years. 

Mr. Stewart was appointed contract manager to 
Messrs. Johnson and Phillips, Limited, in 1904 and 
was given entire charge of their outside work. 
During his 39 years of service with this firm he 
supervised the installation of many hundreds of 
miles of cable, overhead lines and other equipment, 
including the cable network and arc-lighting plant 
for Portsmouth Dockyard ; the high-tension switch- 
gear equipment for 11 London County Council 
Tramway substations; overhead lines, switchgear 
and cables for the Lochgelly Coal and Iron Com- 
pany’s mines ; and equipment for the electrification 
of the suburban section of the Southern Railway. 
He joined the board of Johnson and Phillips in 1922 
and was also a director of the Westmorland and 
District Electricity Supply Company, Limited ; 
Dunoon and District Electricity Supply Company, 
Limited; and Ringmer and District Electricity 
Supply Company. He became a member of the 
Institution of Electrical Engineers in 1911: 





MR. JOHN GRIERSON. 


THE mining industry has suffered a distinct loss 
by the death, on April 22, of Mr. John Grierson, who 
was well known, particularly in the South Wales 
coalfields, for his expert knowledge of mine lighting. 
Mr. Grierson was born in Liverpool in 1882, and 
received his general education at the Merchant 
Taylors School, Great Crosby. His technical educa- 
tion was obtained at the University of Liverpool, 
contemporaneously with his apprenticeship to 
Messrs. C. and A. Musker, at the termination 
of which he entered the employ of Messrs. Taylor 
and Hubbard, Leicester. After further service, with 
Messrs. Jessop and Appleby, Brothers, and Messrs. 
Vaughan and Son, he became a director of Messrs. 
Adamson, Ramsbottom and Company, where he was 
in charge of the drawing office and the estimating 
department and was responsible for the general 
policy of the firm in the construction of steam, elec- 
tric, and hydraulic cranes and telpherage machinery. 
Mr. Grierson was later, and until 1915, engineer to 
Messrs. Gallie Brothers, Birkenhead. During the 
last war he served as Lieutenant R.N.V.R., being 
borne in H.M.S. Vernon, and being in charge of 
the manufacturing section of certain types of 
mining gear. From 1924 until his death he was 
associated, chiefly in the Welsh mining areas, with 
Messrs. Wolf Safety Lamp Company (Wm. Maurice), | 
Limited, Sheffield. Mr. Grierson became a student 
of the Institution of Civil Engineers in 1905 and 
was admitted as an associate member in 1915. 





MR. C. HERBERT BIRCHALL. 


We have learned with regret of the death, on 
May 9, of Mr. Charles Herbert Birchall, governing 
director of Messrs. Charles Birchall and Sons, 
Limited, and formerly managing editor of The 
Journal of Commerce and Shipping Telegraph, of 
which the firm are the publishers. Mr. Birchall, 
who was 73 years of age, was the son of the Charles 
Birchall who founded the business, and was born 
in Liverpool, where he spent the whole of his 
working life. He served a journalistic pupilage in 
the office of the Liverpool Daily Courier, and in 
due course entered the family firm, devoting his 
attention particularly to the development of the 
Journal of Commerce, into which he introduced a 
number of new features that are now thoroughly 
established as characteristic of the paper. One of 
them was the Thursday shipbuilding and marine 
engineering supplement and another the page in 
the Saturday issue devoted mainly to historical 
reminiscences about sailing ships, to which old sea- 
farers from all over the world contributed, and 
which brought to light a great deal of interesting 
information. This readiness to experiment was as 
typical of the man as the broad sags vars ne 
guided his personal and business ings. 
recent years, failing health obliged him to relin- 
quish all active participation in the work of the 
paper and the firm, which, since November, 1941, 
has been the joint responsibility of his sons, Captain 


THE IRON AND STEEL 
INSTITUTE. 


THE seventy-fourth annual general meeting of the 
Tron and Steel Institute was held at the offices of 
the Institute, 4, Grosvenor-gardens, London, 8.W.1, 
in the afternoon of Thursday, May 13. The chair 
was occupied by the President, Mr. James Hender- 
son, who at the outset of the proceedings referred 
to the recent deaths of two honorary vice-presidents 
of the Institute, Mr. Charles John Bagley and Mr. 
James Augustine Farrell. He stated that Mr. 
Bagley, who died on March 1 last, at the age of 95, 
had become a member of the Institute in 1873 
and was the senior member by very many years. 
He had had a distinguished career in the steel 
industry on the North-East Coast, serving with the 
Consett Iron Company and the Tees Side Bridge and 
Engineering Works before becoming a director of the 
South Durham Steel and Iron Company and manag- 
ing director of the Cargo Fleet Iron Company. He 
had been elected to the Council in 1906 and had been 
made an honorary vice-president in 1924. Mr. 
Farrell, whose death, at the age of 80, had occurred 
on March 29, had been President of the United 
States Steel Corporation from 1911 until 1932. He 
was an honorary vice-president of the American 
Iron and Steel Institute and had been elected an 
honorary vice-president of the Iron and Steel 
Institute in 1930. 

Mr. Henderson also stated that the Council had, 
that afternoon, nominated Sir Charles Wright, who 
had the unique distinction of having served as 
Controller of Iron and Steel during both the last 
war and this, to be an honorary member of the 
Institute. Further announcements were that Mr. 
W. J. Brooke had been nominated an honorary 
vice-president in recognition of the many years of 
distinguished service he had given to the Institute 
and to the industry; that Mr. Richard Mather, 
who had joined the Institute in 1913, had been 
elected a member of the Council last autumn ; that 
Mr. Desmond Lysaght had, that afternoon, been 
elected a member of the Council ; and that Mr. J. N. 
Kilby and Mr. G. Glenn had been welcomed as 
honorary members of the Council, in succession to 
Mr. A. Robinson and Dr. E. Gregory, during their 
periods of office as Presidents of the Lincolnshire 
Iron and Steel Institute and the Sheffield Metal- 
lurgical Association, respectively. 

BrEssEMER GOLD MEDAL. 
The President’s final announcement related to the 
awards of the Bessemer Gold Medal for 1943 and 
the Williams Prizes for 1942 and 1943. He stated 
that the Council had decided to award the Bessemer 
Medal to Mr. J. H. Whiteley, who had presented 
upwards of 20 excellent papers to the Institute. 
Two aspects of Mr. Whiteley’s work were parti- 
cularly worthy of mention, namely, his studies of 
the acid open-hearth process and his examination of 
the nature of inclusions in steel. Mr. Whiteley had 
received the Carnegie Gold Medal as long ago as 
1917 for the first paper submitted by him to the 
Institute. This had dealt with ‘‘ The Eggertz Test 
for Combined Carbon in Steel.”” Mr. Henderson 
added that Mr. Whiteley was unable to be present 
that afternoon and that the award would be pre- 
sented to him on a later occasion. Continuing, Mr. 
Henderson said that although it was stated in the 
report of the Council f6ér 1942 that no award of the 
Williams Prize had been made during that year, 
the Council had decided to award the prize to 
Mr. R. L. Knight for his paper ‘‘ A Review of Basic 
Open-Hearth Practice at an Australian Plant,” to 
be discussed that afternoon, as that paper had been 
received by the Institute in 1942. The Williams 
Prize for 1943 had been awarded to Mr. A. Jackson 
for his paper “‘ The Linings of Large Basic Open- 
Hearth Tilting Furnaces.” 
ReEporT OF THE COUNCIL. 

The Report of the Council for the year 1942 was 
then presented. This showed that the number of 
members on the roll of the Institute on December 31, 
1942, was 2,583, compared with 2,551 on December 
31, 1941, 2,666 on December 31, 1940, and 2,704 on 
December 31, 1939. Of the total of 2,583 members 


of the Institute and of the Institute of Metals. The 
Council recorded with regret the deaths of 22 
members which had occurred during the year ; these 
included Mr. E. M. Boote, Mr. F, W. Harbord, 
C.B.E., Mr. G. C. Lloyd, Mr. L>Loewy, Captain 
D. R. C. Prentice, Mr. David Ross, Mr. C. P. Eugéne 
Schneider, Mr. R. Percival Smith, and Mr. G. Stan- 
field. Collaboration with the Iron and Steel Indus- © 
trial Research Council had been continued on the 
same basis as in previous years, and 75 meetings of 
the joint research committees of the Institute and 
the British Iron and Steel Federation and of their 
sub-committees had been held in 1942, as compared 
with 64 in 1941, 59 in 1940 and 56 in 1939. As far 
as war-time conditions permitted, friendly relations 
were maintained with scientific societies and tech- 
nical institutions in the Dominions and in Allied 
and neutral countries. A number of highly success- 
ful joint meetings had been held with local societies 
and technical institutes in Sheffield, Manchester, 
Scunthorpe, Middlesbrough, Dudley and Ebbw 
Vale. It was the policy of the Council to keep the 
joint library of the Institute and the Institute of 
Metals as fully up to date as circumstances per- 
mitted and, accordingly, increased funds had been 
made available for the purchase of text-books and 
periodicals. The Council, however, desired to thank 
those from whom presentations of publications had 
been received. A list of the additions made to 
the library was issued quarterly and copies would 
be sent to members on request. Good use had 
again been made of the library by companies and 
Government departments as well as by members 
of the Institute and the Institute of Metals ; 6,284 
volumes had been sent out on loan during 1942, 
which figure represented an increase of 5 per cent. 
over the former record number of 5,949 during the 
previous year. A service for the supply of micro- 
films had been started in conjunction with the 
Association of Special Libraries and Information 
Bureaux and the Science Library, South Kensington. 
By the generosity of the Rockefeller Foundation 
a number of reading instruments had been placed 
at the disposal of the Royal Society. One of these 
instruments had been allocated to the Institute and 
had been placed in the joint library. 


Report OF Honorary TREASURER. 


The statement of accounts submitted by the 
honorary treasurer, the Hon R. G. Lyttelton, 
showed that the year’s operations had resulted in 
an excess of income over expenditure of 132I., after 
allocating 8641. to various reserve accounts. The 
value of investments of the general fund and trust 
funds had been well maintained, the market value 
at the end of the year exceeding their cost, at which 
they were taken into the balance sheet, by a total of 
10,7601. The income from special subscriptions, 
namely, 4,506/., was 1191. above that of the previous 
year, and the Council again expressed their apprecia- 
tion of the generous response to their appeal for 
industrial subscriptions. It was the policy of the 
Council to build up reserves against the additional 
expenditure which would be necessary after the war 
and substantial sums had been placed to the credit 
of the reserve account. 

ELECTION OF OFFICERS. 

At this stage of the proceedings the Secretary 
announced the names of the members of the Council, 
who, having retired by rotation, were re-elected for 
a further period of office, no other nominations 
having been received. The list contained the 
names of three vice-presidents, namely, Mr. Arthur 
Dorman, Mr. J. 8. Hollings and Mr. Fred Clements, 
and five members of the Council, namely, Professor 
J. H. Andrew, Mr. P. B. Brown, Mr. J. R. Menzies 
Wilson, Captain H. Leighton Davies, C.B.E., and 
Mr. I. F. L, Elliot. 

(To be continued.) 





CONTROL OF TYPEWRITERS.—The Board of Trade have 
issued the Supply of Typewriters (Restriction) Order, 
1943 (S.R. & O. 1943, No. 676, price 1d.), under which 
the sale or hire of all typewriters, except second-hand 
portable machines weighing less than 22 Ilb., are now 
controlled. No person may dispose of, or acquire, a 
typewriter without a licence, which are obtainable from 
the Directorate of Office Machinery, Hawkins House, 








Charles Birchall and Mr. Edward Birchall, M.A. 





for last December, 27 per cent. were joint members 
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LABOUR NOTES. 


Tue greater part of Mr. Tanner's editorial notes in 
the May issue of the Amalgamated Engineering Union’s 
Journal is devoted to observations on the subject of 
the recent wages award. “Nobody,” he says, 
“ aequainted with the complexity and intricacy of the 
wage structure in our industry will be particularly 
surprised at the difficulties which have arisen. Some 
of the difficulties turn upon the interpretation of the 
award. This is understandable, but the award is in 
plain terms that permit of upward adjustments being 
made. Other difficulties are due to understanding the 
nature of the award and being dissatisfied with it. 
There is also some discontent over the protracted 
negotiations which resulted in a decision being reached 
nine months after the National Committee resolved 
upon its original claim.” 





association and of free co-operation instead of the line 


of legal compulsion. Organisation of the workers by THE CORROSION AND FOULING 


crafts was the real democratic method. OF SHIPS.* 


wastes By Dr. G. D. Bencovan, F.R.S., and V. G. 
SHerHearp, R.C.N.C. 


Discussing the prospective problems of the post- | 
(Concluded from page 380.) 


war world in the May issue of the Transport and | 
General Workers’ Union’s Record, Mr. Arthur Deakin, . ; ? 
the acting general secretary of the union, expresses| THE constituents of anti-fouling compositions may 
the opinion that the Trade Union Movement will | be grouped into three classes, namely, solvents, j»int 
have to make up its mind what war-time changes it | Media, and pigments including poison. The solvents 
wishes to retain. ‘‘So far as our own union is con- | Fe commonly naphtha, white spirit or mixtures of the 
cerned,” he says, “ we shall claim the retention of our | t¥°, and the constituents of the media and pigments as 
Dock Labour Schemes, some form of guarantee of a full | found by the ordinary method of analysis in 47 thrce- 
week’s work or wages based upon the principle laid | Cat commercial schemes (including the anti-corrosion 
down in the Essential Work Order covering industry | ©0#ts) are given in Table II. Such analyses, however, 
generally, the wider application of welfare and factory | give very limited information about the actual formu. 
inspection, with the retention of those canteen facilities | lations of the paints, particularly about the media, 
which have become such an indispensable part of | S!ce various types of resins, for instance, are not rea lily 








’ ' ; _ | factory life, and which are so necessary, and have 
Mr. Tanner proceeds to indulge in “a little plain | gontributed so much, to the physical well-being of 
speaking " regarding the criticism that the negotiations | the workers in war-time.” . 
had been unduly “ protracted.” ‘* One of the reasons 
for the delays,” he says, “‘ was the fact that the claim 
was negotiated on behalf of a large body of unions. Mr. Deakin believes that the ability to retain and 
Another was that the issue was not a simple one at any | add to these services will, to a large extent, be deter- 
stage of the proceedings. In the Engineering Joint | mined by the strength and virility of the trade union | 
Trades Movement, we have a desirable, yet a relatively | organisation, “ not forgetting the need for every trade | 
new negotiating body which marks an advance in the | union member to develop an understanding mind with | 
relations and unity of the engineering unions. This is | individual consciousness and sense of personal responsi- 
eminently worth fostering, but nobody is going to pre- | bility.” 
tend that 40 unions can act as swiftly and flexibly as 
one, particularly in the early stages of their combination. Addressing the members of the Mining Association 
There have to be consultations and reporting back to | last week, Sir Evan Williams, the president, announced | 














executives; different viewpoints have to be accom- | that the Association and the Mineworkers’ Federation | ~~ 


modated ; and discussions must take place to reach | had agreed to collaborate in the consideration of the 
the greatest common measure of agreement and to | post-war position and policy of the coal-mining industry. 
meet all interests. If we want the Joint Trades Move-| A joint sub-committee, he said, had already begun 
ment to work we have got to make it work and to enlist | examination of the problem of the export trade. The 
the good will of all the memberships.’ Mr. Tanner, | Minister of Fuel and Power had been informed of the 
concluded his reference to this subject with the follow- | agreement, and the Mining Association and the Mine- 
ing extract from the preface to the A.E.U. Rule Book : | workers’ Federation had jointly expressed the hope | 











‘* By association we acquire the discipline which allows | that the Government would not commit themselves | | 


us to act together, and the patience which enables us | to views in connection with the export*trade without 


to wait for results.” ae prior consultation with the industry. 
“ It is plain to anyone who reads it with attention,” | 
Mr. Tanner goes on to say, “ that the Tribunal intended/ Major Lloyd George, Minister of Fuel and Power, | 
to improve the position of the lower-paid workers in | said at a meeting of the Fuel Luncheon Club last week 
the industry. While we are certainly not satisfied | that on each side of the mining industry one found | 
with the amount or the level at which the increases | men of great vision, independence and understanding | 
cease to operate, no one can justly quarrel with the| and others whose attitude was one of intransigence | 
principle. In the transfer of 20s. to the base rates,| and suspicion—men ‘whose minds looked backward | 
which for the first time in history puts the British | rather than forward, who used in argument old pre- | 
skilled engineer above the 3/. mark, we have made an | cedents of bitterness and strife which would have been 
advance from which there is no retreat. The fact | tar better forgotten. “If,” declared the Minister, “I | 
remains that if any new factor is introduced into our | could make a clean sweep of anything in the mining | 
complicated wage structure—unless it be a simple, | industry to-day, it would be of much of its history.” 
unqualified, all-round addition which was not even our | e . 
original claim—the whole gets tangled, and it is up to 
us to straighten it out. But while doing so, let us not} Mr. Dalton, president of the Board of Trade, dealt | 
lose sight of our objective. | with the question of employment after the war in the | 
|course of a speech at a luncheon of the Linen and | 
Woollen Drapers’ Institution in London last week. 
‘“* What we wanted,” he declares, ‘‘ what the National | The Board of Trade, he said, had already issued in- | 
Committee wanted when it passed its resolution, and | vitations to many sections of trade and industry to | 
what we want to-day is a rate of wages that will ensure | express their views on the planning of post-war trade 
the utmost capacity for all-out production, a rate that | policy. “‘We are anxious,” he continued, “ that, 
will relieve the workers of financial anxiety and secure | when the war is over, there shall be no more mass un- 
to them a standard of living appropriate to the immen- | employment of the kind from which we suffered in the 
sity of effort required of them. The rate is not an| past. We believe that this need not occur again, and 
end in itself any more than maximum production is | that its avoidance will be a great benefit to all sections 
an end in itself. We want Fascism smashed; we/of trade. It is to your interest more than to that of | 
want to finish this war. These are our immediate ends, | any other section of traders that mass unemployment 
and at this juncture, decent wages and conditions | should be abolished, and that full employment should 
leading to efficient and sustained output are the means | be provided for those men and women, with proper 
to these ends.” | wages, a better standard of life, and better purchasing 
| power. I promise that I will do my best with my 
In April, the total membership of the Amalgamated colleagues to bring that about.” 
Engineering Union increased from 779,194 to 801,645. | oe 
The number of members who received sick benefit 
decreased from 7,727 to 7,194 and the number of Replying to a question by Mr. Higgs, the Conser- 
superannuated members increased from 13,017 to/| vative Member for Birmingham W., Sir Andrew Dun- | 
13,030. The number in receipt of donation benefit | can, Minister of Supply, said that he had authorised | 
increased from 167 to 246, and the total number of | controllers in the case of seventeen industrial under- | 
unemployed members from 1,022 to 1,129. | takings. In the case of fifteen, the control order had 
] | been revoked, and there were now only two firms with | 
authorised controllers. Mr. Higgs asked whether pro- 
At a conference of the Printing and Kindred Trades | duction had not suffered as a result of these controls. 
Federation, in London last week, Mr. A. M. Wall | Sir Andrew said that, on the contrary, it had gained. 
general secretary of the London Society of Compositors, | ee | 
expressed the opinion that it was really a Fascist con- | ; ~— 
ception of organisation to believe that the only way to| Mr. Alexander, First Lord of the Admiralty, said, 
advance the interests of printing-trade employees was | in answer to a similar question by Mr. Higgs, that two | 
to create one big union controlling the compositors, | authorised controllers had been appointed by pod 
journalists, litho artists, correctors of the press, and | Admiralty over industrial undertakings working for | 
all the rest under an executive charged with full powers | the Department. In one case, the control was ter- 
of direction and representation regardless of minority | minated on the Admiralty being satisfied that it was | 
interests. The war was being fought, he said, to|no longer necessary, and, in the other, because the 
destroy the Fascist conception of life. In the struggle | undertaking was being taken over by the Government 
we had vindicated on our side the principle of voluntary | at the request of the shareholders. 




















| TaBLe IIl.—Media and Pigments in Ship’s-Bottom 














Composition. 
Media Frequeiwy 
Per Cent 
Resin-oil ‘ | 53 
Resin .. as | 22 
Resin-oil-bitumen il 
Resin-wax ee 5 
Bitumen-oil .. ; ‘ : , | 5 
Chiorinated rubber .. o% é< dt ot 4 
Total. . 100 
| 
Frequency 
. ’ 
Pigme nts | Per Cent 
Red iron oxide ; és = / 23 
Red iron oxide, extended with whiting or barytes | 6 
Red iron oxide + zine oxide . | 23 
Zine sulphide white composite pigment (zinc 

oxide + zinc sulphide + barytes) be ool 19 
Zinc oxide, alone or extended with barytes ” 
Aluminium powder sé ; De ot 4 
Miscellaneous mixturest ott - éb - 13 
None, other than toxins 4 
Total. . a6 ee on o 101 





* Other than toxins. 

t For instance, zinc dust, white or red lead, calcium sulphate 
or phosphate, alone or in combinaton with each other or the other 
pigments. 


distinguished by analysis. The poisons are commonly 
compounds of copper, mercury and arsenic, and propor- 
tions in which they were present in the same 47 pro- 
rietary compositions are summarised in Table III. 
Occasionally an organic poison was included, but this 
is not shown in the table. The proportions are decided 
by the conditions which the paint is designed to meet 
and the ideas of the individual manufacturers. Tables 
II and III are after Dr. J. C. Hudson. All organisms 
are not equally sensitive to a given poison scheme. 
TABLE III.—Poison Contents of Ship’s-Bottom 
Composition. 


Frequency, Per Cent 





Mercury (Hg), Per Cent 











Copper (Cu), | Sa 4 = 
Per Cent. j j j Total 
>. | »-10 10-15 15-20 

| | 

| | 
<5 i 4 1 | - 20 
5-10 | 16 7 23 
10-15 | 7 8 - | 1 16 
15-20 16 7 3 26 
20-25 » Pry “i Toa 12 
25-30 | | 3 | 3 
Total 7 57 36 2 | 5 100 





In order to get some idea of the behaviour of typical 
commercial three-coat paint schemes, 35 products of 
23 manufacturers were applied in duplicate to mild- 
steel panels, 15 in. by 10 in. by ¢ in., and tested on a 
raft anchored in Plymouth Sound, and later 47 paint 
schemes were tested off Caernarvon in the Menai 
Straits. The work was organised and supervised for 
the Committee by Dr. J. C. Hudson. Each composi- 
tion was tested in two conditions, which are referred 
to as “ pickled” and “repainted,” thus each paint 
was applied to both sides of two panels. Most of these 
panels had previously been used but had been either 
completely stripped of paint by caustic soda, followed 
by a light pickle of warm dilute sulphuric acid, dried 
and painted, or were lightly wire-brushed and re- 
painted with similar paint to that left on the panel. 





* Paper read before the Institution of Naval Archi- 
tects, in London, on Thursday, April 15, 1943. Abridged. 
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The rest of the panels were cut from similar quality 
plate taken from dockyard stock, pickled, painted and 
immersed from the Plymouth raft for twenty weeks 
before the conclusions of the tests there. They were 
then treated similarly to the other panels. 

[he compositions supplied were three-coat schemes 
of which one coat was anti-fouling. The weights of 
each coat, both wet and dry, were recorded, except 
for the dry weight of the anti-fouling coat. One of the 
anti-fouling compositions was applied hot, as nearly as 
possible as recommended by the makers. The weights 
of the three coatings varied between about 4 oz. and 
1 oz. per square foot, but the thicknesses of the coatings 
probably varied less than this because of the marked 
differences in the specific gravities of the pigments 
used ; for the two anti-corrosion coats the total thick- 
nesses averaged about 2 mils. The depth of immersion 
of the top edges of the panels was 17 in. and the mini- 
mum depth of water at the Caernarvon raft was three to 
four fathoms. The test lasted for 45 weeks, during 
which nine inspections of the panels were made. At 
the end of the test, a detailed examination of each 
panel was made in the laboratory. The routine 
inspections included assessment for fouling and for 
the deterioration of the paint as shown, finally, by 
rusting. When a panel had either been fouled or 
rusted or both to a predetermined extent which was 
considered to be that at which repainting would be 
carried out in practice, the paint was considered to 
have reached the end of its useful life. 

Table IV shows the causes of failure of composi- 




















TABLE IV.—Causes of Failure of Compositions at 
Caernarvon. 
Cause of Failure ; Number of Surfaces. 
Repainted Pickled 
Category. Speciments.* Specimens. 
Fouling. | Rusting.| Fouling. | Rusting. 
| 
Moderate or better . . 26 3 14 18 
Bad .. we ee 304 234 17 37 
All specimens oe 564 264 31 55 











* Three repainted surfaces did not fail within the test period. 


TaBLe V.—Lives of Compositions at Oaernarvon. 














| Number of Schemes. 
Life (Weeks). ‘ 

Repainted Pickled > ——— 

specimens. | specimen. | yoding nly. 
, | 
56-60 | 1 \ 2 
51-55 1 s 
46-50 1 : 1 
41-45 1 2 1 
36-40 4 ad 4 
31-36 & = s 
26-30 2 ; 7 
21-25 5 r 
16-20 4 3 2 
11-15 14 iH 3 
6-10 6 i3 ; 
1-5 2 8 3 














* Excluding cases of failure by rusting. 


tions at Caernarvon, both on once-painted and re- 
painted panels. It is clear that on pickled plates the 
majority of failures are by rusting, but on repainted 
plates by fouling, except for paints with very short 
lives. Table V gives the lives of the compositions 
tested at Caernarvon, from which it will be seen that 
in general the results were appreciably better on the 
repainted panels than on the pickled panels. In 
general, results obtained at Caernarvon were in good 
agreement with the similar series of tests carried out 
in Plymouth Sound, and thus established the important 
fact of reproduceability. 

In practice, paints are rated mainly on their anti- 
fouling property, and a remarkable feature of the 
results was the wide differences between the useful 
lives of many anti-fouling paints, extreme values being 
more than 56 weeks and 5 weeks; that is, the best 
paint had an estimated life eleven times the worst. 
The average value was 22-6 weeks; it must be 
remembered, however, that this is reckoned on the 
stage at which repainting was judged to be necessary, 
and there would be an appreciable increase in resistance 
much earlier if a ship fouled at the same rate as the 
specimens. Moreover, these tests were started in May, 
that is, at a period when a part of the most active 
fouling season was already over. 

One of the reasons for the rapid failure of several of 
the age schemes was probably the undue thinness 
of the coats applied and consequent early rusting. 


The average spreading rates of paints at Caernarvon 
was only 0-51 oz. per square foot for the three coats 
together, whereas in practice 1 oz. to 14 oz. is com- 





monly used. The differences are no doubt partly due 
to the methods of application by hand-brush and 
striker, respectively, and particularly to the “ brushing- 
in” necessary to cover adequately the weathered, 
rusty and roughened surfaces of a ship’s plate. The 
variations in “ consistency ” of the paints (which, to 
a large extent, determines the thickness of the coating 
applied by brush), together with the rapid failure of 
many of the thinnest coats, suggests that several of 
the paints would have been improved if they had been 
less liquid. When allowance has been made for this, 
however, it seems there is still a wide variation of 
performance which may reasonably be attributed to 
the formulations of the paint media and pigments. 
In view of the importance of consistency as one of 
the factors which determine the effective life of a 
composition, the sub-committee intend to carry out 
experiments to determine the optimum consistency or 
“ brushability ” of various types of bottom composi- 
tions, bearing in mind the methods of application 
normally employed in dry docks. 

There are limits to the information yielded by this 
type of test; for instance, the effect of motion is not 
adequately represented. In order to meet this diffi- 
culty, the full series of paints tested was submitted to 
the Chemical Research Laboratory high-speed rotor 
test at Teddington in natural or artificial sea-water, 
the paint being applied to six small squares of ship’s 
plate held in a circular ebonite holder which is con- 
tinuously rotated at a peripheral speed of, usually, 
20 knots. From time to time a specimen is taken out 
and replaced by a new one similarly painted. Examina- 
tion of a series of such specimens enables paints to be 
placed in an order of merit based on the time required 
to break down the paint films. This order was found 
to be substantially similar to those obtained at Ply- 
mouth and Caernarvon. 

In the raft test, half of the panels were painted after 
being pickled without any intermediate, weathering ; 
thus there was neither mill-scale nor rust on the panels. 
The other panels were painted over old paint which 
had been left on them for several months after the end 
of the previous raft test in Plymouth Sound, receiving 
merely a light wire brushing. This procedure represents 
to some extent the first stage of the building-up of the 
thick coats of paint which are present.on ships after 
their early life; this building-up should, and will, be 
carried further in future tests, since the kind of failure 
observed at Caernarvon is often by corrosion resulting 
from loss of adhesion, blistering, cracking, and finally 
flaking of the paint, and this type of failure is charac- 
teristic of the early life of many paints in practice. 
Moreover, it is difficult to determine the relative values 
of anti-fouling coats if the whole paint breaks 
down in this way, and it is possible that a composition 
which takes longer to build up into a good protective 
coat may eventually be as good as, or better than, 
another which builds up quicker, because of better 
anti-fouling behaviour in the second and much longer 

of its life during which its anti-corrosion behaviour 
as become satisfactory. 

Looking at the results of these tests as a whole, it 
appears that there is an unduly wide range of per- 
formance between the best and worst compositions 
on the market and that a considerable levelling-up of 
the poorer products is desirable in addition to an 
improvement of the better grades. There are, of course, 
shipping routes and conditions which require only mild 
anti-fouling properties in a composition, and therefore 
the expensive poisons, and consequently prices, can be 
kept at a minimum; also, it is probable that since 
some relatively cheap compositions when built up into 
thick coats will give adequate protection from corro- 
sion, except perhaps of rivet points, trouble from this 
cause, is not likely to be serious except during the early 
life of a ship. There remain, however, routes and 
conditions which require the highest les of com- 
positions, and these include a universal or cc 
paint suitable for use in the Royal Navy, in which 
ships are not kept on definite routes, but may enter 
and stay for considerable periods in almost any port 
in the world; high-duty anti-fouling paints for use on 
world routes known to be subject to severe animal or 
weed fouling or both; and a high-duty composition 
for the main inlet and discharge trunkings which are 
specially liable to mussel fouling. These requirements 
are demanded by conditions of service, but there is a 
fourth requirement which is based on the present short 
supply of mercury, and, at all times, its high cost, 
namely, a non-mercurial composition in which the 
poisonous effect shall be obtained by home-prodiced, 
probably organic, chemicals, either alone or in con- 
junction with copper or copper compounds. 

In very general terms it may be said that mercury is 
the most effective poison so far found for use in paints 
against animal fouling ; against barnacles, for inst ' 
Dr. Harris finds that it is about three times as effective 
as copper, weight for weight; against weed fouling, 
it is about twice as effective. Since copper can be used 
in amounts than mercury because of greater 
supply and smaller expense, it is particularly useful in 








“weed ports,” in some of which mercury may be 
unnecessary; in “shell ports,” on the other hand, 
mercury is still an essential ingredient until further 
progress has been made in the search for, and the 
supply of, substitutes which should be both home- 
produced and relatively cheap. There is a limit to the 
extent to which compositions can be “ loaded’ with 
toxins, if the paint film is to retain the necessary 
physical properties and at the same time permit the 
toxins to be leached out at the desired rate. Two 
British firms have developed non-mercurial compositions 
which are effective against both weed and shell. The 
results obtained with these compositions are promising, 
but at the moment they are not so effective as the best 
mercurial compositions. 

It must be emphasised that the mere presence of 
mercury or other poison in a paint does not ensure 
that it will be effective. The poison must be incor- 
porated in such a medium, and accompanied by such 
gnets, that it will be released, or otherwise made 
effective, at such a rate as to produce a lethal or 
repellent action over a considerable period of time ; 
for instance, it would be wasteful to put mercury into 
a paint high in bitumen, which would effectively 
“cover” it. It is useless, therefore, to specify the 
proportions of copper and mercury to be used in a 
paint unless the other ingredients and details of manu- 
facture are also specified. Herein al o lies a difficulty 
in the preparation of the all-purpose paint mentioned 
above; if the poisons are compounded with other 
ingredients in a manner which permits their release 
at a rate suitable to foul tropical ports, the rate will be 
unnecessarily high in many other ports, and losses of 
poison will be great during voyages. If, on the other 
hand, the rate is suited to relatively clean ports, the 
rate will not be effective in the foul ports. In the 
absence of re-routing this difficulty can be met to 
some extent by the formulation of a series of composi- 
tions each of which would be suited to definite world 
routes on which ships commonly travel. Since in 
wartime this solution cannot be applied, the best hope 
appears to lie in the discovery of new, possibly, organic 
poisons which shall be effective in very low concentra- 
tions in water and/or when they have penetrated into 
or through cell walls of the organisms. The poison in 
such compositions would only need to be present in 
relatively small quantities. 

A large number of organic poisons have already been 
examined by the sub-committee’s staff, and several of 
these have been found to be effective in concentrations 
lower than that of mercury, when added direct to sea- 
water. So far, therefore, the outlook is hopeful. But 
when these same poisons have been added to paints, 
they have not been so effective, probably because they 
have been locked up too tightly in the paint medium. 
The problem, therefore, resolves itself into finding the 
right media and pigments to accompany these very 
slightly soluble poisons, and active work is proceeding 
along these lines. Carefully designed paints are being 
tested at three marine stations, Caernarvon, Emsworth, 
and Millport, in order to find the best combinations of 
media, pigment and poison. 

The experiments described in this paper have all 
been conducted on a small scale, such as tests on panels 
10 in. by 15 in. suspended from rafts. The sub-com- 
mittee is well aware that the final court of appeal about 
the value of any composition must be its behaviour 
when used on actual ships, and a step towards this 
method of valuation is being taken with the help of 
shipping companies who, in the first instance, allow 
the painting of single plates of ships with newly formu- 
lated anti-fouling coats. Such help is greatly valued, 
and would be especially welcome from companies which 
are experiencing serious fouling trouble, particularly 
in the tropics. Beyond this stage, the sub-committee 
hope to proceed to the “ quartering ” of ships. 

Te is difficult in a single paper to cover all the acti- 
vities of the sub-committee, especially as the work is 
still in full swing and far from complete. Further 
experimental details of the work up to September, 
1942, will be found in the Journal of the Iron and Steel 
Institute, and other phases of the work were described 
by one of the authors in a paper read on April 16, 1943, 
to the North-East Coast Institution of Engineers and 
Shipbuilders. 





RECLAMATION OF WASTE O1r.—The Ministry of Fuel 
and Power informs us that Mr. A. Franks, chairman of 
the Oil Distributors’ Emergency Council, has sent a 
letter to oil distributors throughout the country, in 
which he states that it is the policy of the Government 
resolutely to push the reclamation of waste oil. Mr. 
Franks suggests that large consumers should be ap- 
proached and asked regarding their facilities for dealing 
with waste oil and whether reclaimed oil is used again 
or is disposed of. He adds that there is evidence that 
no attempt is made by many consumers to recover cutting 
or soluble oils from metal swarf and he directs the atten- 
tion of distributors to the need for information on this 
question. 
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THE HYDRAULIC OPERATION OF 
LATHES FOR THE PRODUCTION 
OF SHELLS.* 


By W. Litttesoun Partir, O.B.E. 


(Concluded from page 399.) 


3-45-in. Shell Plant.—The great advance made 
since the war of 1914-18 in metal-cutting tools and 
in the speeds at which they can be operated called for 
fresh designs of machine tools to meet the changed 
conditions. In 1936-7, the author prepared for the 
War Office a complete set of designs for four types of 





lathes suitable for the manufacture of 3-45-in. shells 
for the new field gun, and he undertook that the total | 
floor-to-floor time for the work carried out on these | 
four machines should not exceed 30 minutes per shell. | 
It was also agreed that a number of these machines 
should be constructed, and a factory established, in 
order to confirm the promises as to the rate of output. 
The factory was laid out for the production of 1,000) 
shells per week of 47 hours, though of course the out- | 
put could be increased by working in shifts. The | 
shells were made from hollow forgings, requiring the 
complete machining of the interior, a condition that 
has since been dispensed with. In due course, a series 
of tests were made, the results of which were set out 
in detail in a brochure prepared for the Government 
department concerned. These tests showed that the | 
total machining time for the four machines, averaged 
over a large number of shells, was less than 14 minutes, 
and the floor-to-floor time 18} minutes. The tests were 
carried out shortly after the factory was in full opera- 
tion, but later the average tooling time was gradually 
reduced to 10 minutes, and the floor-to-floor time to 
164 minutes. 

The rough forgings, as delivered, were cut to length 
and a rough cut taken off the nose simultaneously in a 
preliminary machine. This small amount of pre- 
paratory work was originally intended to be done 
on existing machines, but it was considered preferable 
to construct a simple hydraulically-operated machine 
for the purpose. This did the work in a machining 
time of 1} minutes. Another small machine was made 
to cut the driving slot, an operation that was per- 
formed in 15 seconds. The object of the slot was to 
enable the shell to be driven without the possibility 
of slip, and with the whole of the body clear for machin- 
ing. 

The duties for which the four main machines were 
designed were as follows. The “‘ A” machine, which 
carried the shell on a self-centring mandrel projecting 
from the headstock, tooled the streamlined portion 
true to the interior, rough-turned the parallel portion 
of the body, afterwards finishing it to correct size, and 
produced the bevelled end for the bottling process. 
The “ B” machine rough-bored the inside and then 
completely finished the whole of the interior, leaving 
the nose end parallel with the body and ready for the 
bottling process. After bottling, the “C” machine 
did the necessary work on the nose end. This con- 
sisted of finishing the outside of the nose, finishing 
the inside ready for thread milling, and blending the 
small portion beyond the screw with the parallel portion 
of the bore. The “D” machine worked on the base 








* Paper read before the Institution of Mechanical 
Engineers on Friday, April 30, 1943. 
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end of the shell, forming the recess for the baseplate 
and the riveting ring, reducing the end of the shell 
up to the groove for the copper band, and forming the 
groove (including the waving and undercutting). Slight 
alterations in tool equipment enabled these machines 
to deal also with 3-7-in. anti-aircraft shells. The 
machines were all of massive construction so as to be 
able to do the heaviest cutting without vibration. 

The general design of the bed was the same for all 
the four machines, the only difference being in oe. 
The bed of the “ A” machine is 8 ft. 6 in. overall. 
section of one of the cross-slides is given in Fig. 2. 
The body of the slide forms a hydraulic cylinder, 
the piston and rod of which are fixed and only adjusted | 
to give the required depth of cut. Two locknuts 








are provided to prevent movement, or, when a fine 
adjustment is needed, one of the locknuts is replaced 
by a wheel with its rim graduated, each division 
representing a movement of the slide of , 45 in. 
The “ D” machine is illustrated in Fig. 22, page 410. 
A very important point which has been closely studied 
is the provision of support for the tools as close as 
possible to their cutting points. In the machines of 
the type in question, where there are projecting slides 
or fitments from the turret, an are slide is provided 
to which the tool rests are firmly locked. Another 
instance of the attention paid to rigidity is the adjust- 
able “ steady,” Figs. 25 and 26, carried on the saddle 
to support the end of the tailstock spindle when the 
latter is in an extended position. 
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The movement of the saddle is produced by a 
hydraulic cylinder, 5 in. in diameter, located under the 
headstock. The admission of the high-pressure water 
to the front of the cylinder is controlled by a stainless 
steel wing valve with a conical seating, operated by a 
finely graduated control wheel. The sensitiveness of 
the control is increased by gearing with a ratio of 6-5/1 
between the wheel and the valve spindle. This arrange- 
ment permits of a very fine regulation : a most essential 
condition when dealing with the passage of high- 
pressure water into a cylinder which controls the move- 
ment of the cutting tools. The rear end of the cylinder 
is in permanent connection with the closed circuit of 
the balancer at 80 lb. per square inch pressure. The 
return of the saddle therefore takes place automatically 
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for this cut depends upon the finish demanded, a usual 
time being 55 seconds. 

When the finishing cut is completed, the only tooling 
that remains to be done on the “ A” machine is the 
forming of the bevel to facilitate the entry of the shell 
into the die of the bottling press. Ample material 
remains after the bevelling is completed to enable the 
nose, after closing in, to be tooled to the correct finished 
shape in the “C” machine. The cutting of the bevel 
takes 10 seconds, the total tooling time on the “A” 
machine being 1 minute 50 seconds, and the floor-to- 
floor time less than 3} minutes. The weight of metal 
removed by the “ A” machine in reducing the parallel 

rtion of the shell to the finished size is about 5 lb. 

he amount, of course, depends on the forging, and is 








when the opening of\the exhaust valve on the high-|no measure of the capability of the machine, which 


pressure circuit enables the operating water to escape | could take a much heavier cut. 


to the feed tank. 


When the forgings, after having been cut to length, | time required for doing the necessary work. The tools | 4D arc 8 


The only basis on 
| which to form an opinion of a tooling performance is the 



















and operators, in addition to more movements of shells 
between machines ; but the one factor on which definite 
comparison can be made depends on the design of the 
machine, and is the time occupied in actual tooling. 
Beyond this the keenness and the rapidity of move- 
ment of the operator is, more or less, a factor beyond 
definite calculation ; and the only point in the design 
of the machine bearing on this is ease of operation. 
Good management naturally contributes to a con- 
siderable degree to a low cost of production. 

The shells coming from the “ A” machine, finished 
on their outside diameter, are placed in the collet chuck 
of the “ B” machine (Fig. 20, page 410), where the 
complete tooling of the interior prior to bottling is 
performed. During the boring operation, the small 
driving slot is removed. Both “B” and “C” 
machines are equipped with heavy six-station turrets 
carrying the boring bars and other tools. A feature 
of these turrets is the ease with which they can be 
moved round to the position required. Although the 
weight of a turret with bars is 7} cwt., it can be turned 
with one finger without the exercise of force. This is 
Tossible because, when the central locking handle is 
teased, the turret rises automatically on to a series 
of roller bearings carried on spring loaded pistons 
beneath the turret. The rough- and finish-boring are 
performed by the various turret bars in turn, their 
cut being accurately regulated, especially when nearing 
the bottom of the cavity, by means of the finely gradu- 
ated control wheel. The tooling time is 3 minutes 
10 seconds, and the floor-to-floor time 6 minutes. 

After the shells leave the ‘“B” machine they are 
taken on trolleys to the bottling department. Here a 
short length of the nose is heated in a gas furnace, 
and the shell is then placed in the bottling press, which 
closes-in the metal to the required shape. After being 
uniformally cooled in a sand bed, the bottled shells 
are transported on trolleys to the “C” machine 
(Fig. 21, page 410). This machine is similar to the 
“B” machine, but carries different bars and tools 
in the turret. The only fitting calling for special 
remark is that used for tooling the outside of the 
nose end. It is mounted on one of the faces of the 
turret, and carries a gang-tool fitting at the back 
and a form tool in a slide at the front; when it is 
| brought into the operating position it is supported on 
lide on the saddle to which it is secured by 





as meptioned above, arfive at the “ A” machine (Fig. | used on the “‘ A” machine are tungsten-carbide tipped locking bolts. The saddle of the “C” machine has a 


27, opposite), they are slid on to a self-centring mandrel | (““ Wimet X8 ”). 


Those employed on the roughing cut 


projecting from the headstock spindle and operated | are re-ground after every 70 shells. The surface speed 


hydraulically from the rear. 


This mandrel has a driving | of the forging during this cut is 300 ft. per minute, and 


key matehing the notch already cut in the end of the | that of the finished shell is 275 ft. per minute. 


shell. Immediately the shell is fixed, one of the front 
cross-slides is moved to the correct position and the 
cut to form the true-to-bore streamline taper is 
started, the taper being controlled by a cam on the 
bed underneath the saddle. While this is taking place, 
the spindle of the hydraulically operated tailstock 
starts to travel outwards, the operator not having to 
move from his or her usual position to effect this. The 
spindle carries a cup centre (mounted on ball bearings) 





The machines for subsequent operations are all pro- 
| vated with hydraulically operated collet chucks as 
|shown in Fig. 29. The associated hydraulic cylinder 
| for the draw rod is shown in Fig. 30, and the control 
valve details in Figs. 31 and 32. These chucks grip 
the shell on its finished diameter, and have proved 
|to be thoroughly efficient when kept clean, and 
designed with a proper pull on the tension rod. In 
all the three plants referred to in this paper, the 





which firmly embraces the tapered end of the shell as| principle of finishing the outside parallel portion of 


soon as the taper cut is finished. The pressure on the 
spindle is controlled by a small regulator fixed on the 
tailstock. The saddle, which is operated by a hydraulic 
cylinder (Fig. 28, opposite) carries an adjustable 
oo | to support the projecting end of the tailstock 
Spine e. 

After the operations mentioned, the back cross-slide 





the shell at the earliest stage, and thereafter chucking 
it by this portion, has been adopted. It is most 
essential that the grip should be secure, for otherwise 
the shell will slip under the heavy cutting stresses, 
spoiling the collet and probably also causing breakage 
of the tools. No text-book formula is of much use in 


calculating the pull on the draw rod to give the grip | 


carrying the four roughing tools is brought into action | required, as so much depends on the resistance to cutting 


and travels inwards until its stop is reached, when the 
saddle is started for the full roughing cut. This cut, 
when properly manipulated, is completed in 35 seconds, 


due to the hardness or toughness of the metal being 
machined and on the condition of the cutting edges of 
the tools. The author has given much consideration 


the coolant being supplied automatically as the tools | to the question of grip, and as the result of actual 


start cutting, and st »pping as the slide with the tools 
recedes after the cut is finished. 


experimenting has reached the conclusion that the 


The control gear | pull on the tension rod should not be less than 5 tons | 21 brake horse-power. 


for the cross-slides is shown in the foreground of | when the taper of the collet is 1 in 6, and doing pre- 


7 


Fig. 27. 


On the completion of the roughing cut the | cisely the work for which the machine was designed. 


— is moved back rapidly by the pressure in the|It is common knowledge that many shell factories 
alancer circuit, the front oross-slide is moved inwards, | work on a different sequence and number of opera- 
and the finishing cut is started. The time required ' tions, generally involving a larger number of machines 





short cross-slide movement for bringing the blending 
| tool into action after it has been entered through the 
bore for the fuse hole. The tooling time is 2 minutes 
50 seconds, and the floor-to-floor time 4 minutes. 

All the work on the base end of the shell is done on 
the “D” machine (Fig. 22, page 410). This machine 
first roughs out the recess to take the baseplate and 
at the same time forms the rim for riveting the plate 
|in. A tool carried by the ram of an overhead cylinder 
then starts cutting out the groove for the copper band. 
While this is being done the turret is swung round to 
finish the recess in the base, bringing into position at 
the same time special tools for forming the wave and 
| the undercut in the band groove. Additional support 
| for these tools is provided by an arc slide. The tooling 
| time is 2 minutes 5 seconds, and the floor-to-floor time 
|3 minutes. The only other machine of interest is the 
| copper-band turning lathe (Fig. 23, page 410). The 
| tooling time is 30 seconds per band, and the floor-to- 
| floor time less than a minute. 
| The machines described are all electrically driven, 

each by its own motor. The maximum power taken 
by the “A” machine for doing the roughing cut with 
four tools is 34 brake horse-power for a period of 
28 seconds per shell; for producing the bevel for 
| bottling, it is 35 brake horse-power for 4 seconds ; 
| while the finishing cut on the parallel portions absorbs 
On the “B”’ machine, the 
| complete tooling of the interior of the shell involves 
'a maximum power of 12-5 brake horse-power for 
15 seconds; the roughing cut requires 8 brake horse- 
power for 155 seconds, the remainder of the work 
taking considerably less. On the “C” machine, the 
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maximum power is 8 brake horse-power for 104 seconds. | 
The “ D” machine takes 15 brake horse-power for about | 


60 seconds while tooling out the recess for the base- 


plate, the other minor operations requiring not more ABSTRACTS OF SPECIFICATIONS RECENTLY 
P 


than 9 brake horse-power. The 3-45-in. shell plant, 
consisting of 13 hydraulically-operated machines, is 
amply provided for by one set of three-throw pumps 
with rams 3} in. in diameter and 9 in. stroke, running 
at 35 r.p.m. and taking approximately 18 brake horse- 
power. The pump is usually running about half the 
time, being stopped and restarted automatically by an 
electric relay as the ram of the accumulator approaches 
either end of its travel. 








NOTES ON NEW BOOKS. 


Modern Industrial Lighting. By G. Bernarp Hvucues. 
London: Hutchinson and Company (Publishers), 
Limited. [Price 15s. net.] 

Ir is probably true to say that more progress has 
been made in factory lighting during the past 20 years | 
than in the whole of the preceding half-century ; 
indeed, this might almost be said of the past ten, so | 
rapidly has improvement succeeded improvement. In | 
part, this development has resulted from the stimulus | 
given by the lighting regulations embodied in the | 
Factories Act, 1937, but the healthy rivalry already | 
existing between the various manufacturers of lighting | 
equipment has undoubtedly gone far to encourage the | 
study and practice of factory lighting and it is probable 
that the advance in technique would have been hardly 
less striking even without legislative pressure. In 
his book, Mr. G. Bernard Hughes discusses the funda- 
mentals of good illumination, surveys the progress 
made, the appliances now available, and the design of 
lighting installations suitable to various types of 
factories and industrial processes. The statutory 
regulations on lighting are quoted at length, together 
with the principal recommendations of the various 
departmental committees which have investigated the | 
subject. The book is well illustrated with diagrams of | 
typical arrangements and many photographs of their | 
application in particular cases; though it may be | 
observed that half-tone reproductions of photographs | 
are seldom satisfactory as evidence of the quality of 
illumination and can contribute very little to a descrip- | 
tive study of it.. Even direct photographic prints are | 
not much more helpful as indications of the efficacy of | 
lighting systems; not only because the photographic | 
conditions affect the accuracy of the rendering, but 
because a time element also enters into the question, | 
the goodness or badness of the illumination being truly 
apparent only to those who have to work by it over a! 
considerable period. Quite apart from its illustrations, 
however, this is a useful book, which might be studied 
with advantage by the architects of houses as well as | 
of factories ; for the standard of illumination in many 
homes is worse than that in any factory. 


| 


Pictorial Guide to Engineering Workshop Practice. 
H. Grisproox and C. Pamireson. London: George | 
Routledge and Sons, Limited. [Price 5s. net. ] 

Tue classic Victorian parable of Eyes and No Eyes is 

not without its lessons, even for the present generation ; 

many instructors of war-time trainees must have 
realised, at a very early stage in their teaching experi- 
ence, that some learn mainly by eye, others by ear, 
some only by painful experience, and a few—but 
really very few—are apparently i incapable of learning 
at all. This little book is intended primarily for those 
who learn best by eye. It portrays, by means of 
admirable line illustrations, the right and some of 
the many wrong ways of doing most of the simple 
things that are likely to fall to the lot of the trainee 
and the apprentice in an engineering shap, such as the 
use of hand tools in fitting, of instruments in marking 
out, the care of machines and the cutting tools used in | 
them, the elements of drilling, milling, etc. The authors 
late of the Churchill 


—one of whom is described as “ 
Machine Tool Co., Ltd.,” though no guarantee of | 
qualification will be needed by any experienced | 


examiner of the book—do not disdain to expound what 
some might consider obvious, but they are wise in 
doing so; the result is a book which may be recom- 
mended to all who are making their first acquaintance | 
with an engineering works. 








IRRIGATION AND WATER CONSERVATION IN SOUTHERN 
RHODESIA.—A comprehensive programme for the con- 
servation of water and theirrigation of land is envisaged 
by the Government of Southern Rhodesia. Captain F. E. | 
Harris, Minister of Agriculture of the Colony, stated 
in a recent speech that when the war ended, technical 
staffs now serving in East and West Africa and the | 
Middle East would become available for this work, 
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UBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification pret 
ts stated in each case; where none is menti 
Specification is not illustrated. 
Where inventions are communicated from 
Names, etc., of the Communicators are given in italics. 
Copies of S may be obtained at the Patent 
“boice Sales Branch, 25, S pton Buildings, 
, - M.D , W.C.2, price 18. each. 
ar date of the iver erent of the acceptance of a 
Complete Specification is after the abstract in 
each case, unless the Patent “hee been sealed, when the 
word “* Sealed " is appended. 
Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Ofice of 
opposition to fhe grant of a Patent on any of the 
grounds mentioned in the Acts. 





MACHINE TOOLS AND MACHINE-SHOP 





| is clamped in a slot in a swinging adjusting arm slotted 


By adjustable follower roller which is held in contact with 


| the cam. 
| reversible electric motor the control switch of which is 


| sects the cutting edge of the 


| of the blades intersect the axis of the propeller. 
| usually at about the middle of the 


EQUIPMENT. 


549,045. Copying Lathe. The British Power Boat Com - 
| pany, Limited, of Hythe, and W. P. Bradbury, of Hythe, | 
Hants. (6 Figs.) March 31, 1941.—The lathe is designed 
for machining the faces of the blades of a propeller. The 
machine makes it economical to allow in the casting for 
a greater thickness to be removed than when hand 
| grinding is adopted, and it is thus practicable to produce | 
propellers with a more accurate pitch and blade thick- 
|mess. The headstock mandrel carries a faceplate from | 
which an arbour mounting the propeller projects at an | 
angle of about 15 deg. to the axis of the mandrel. A/| 
shaft 18 which runs along the length of the bed is geared 
to the mandrel. On the lathe bed is bolted a mounting 
23 for a rotating pattern 24. This mounting consists 
of two bearings which support a shaft driven by a gear 
train from a bevel pinion on the shaft 18. The gear 
train consists of an idler 28 made up of two identical 
gears mounted side by side and relatively adjustable to 
control the amount of backlash. The pivot of the idler 


at its free end for a clamping bolt. The shaft of the 
pattern rotates at about three times the speed of the 
faceplate in the case of a three-bladed propeller. The 
pattern is in the form of a compound cam 24, the radius of 
which varies around its circumference, the cross-sections 








| 49,048) 
| being approximately spirals so that the contour varies 


along its axial length. The toolholder 22 carries an 
the compound cam by means of a weighted cable drawing 
the upper slide 21 of the compound slide rest towards 


The faceplate is rotated in either direction by a 





automatically operated so as to reverse the motor after | 
each 120 deg. swing of the faceplate. Since the gear ratio 
between the faceplate and the cam is approximately 1 : 3, 
the 120 deg. oscillation of the former corresponds to 
nearly a complete revolution of the cam. A pinion on | 
the end of the camshaft operates a pawl and ratchet feed 
device on the feed screw 44 of the cross slide carrying the 
toolpost. The tool is fixed in the toolholder so that its 
cutting edge is at the level of the faceplate axis and the 
propeller is fixed to the faceplate in such a position that 
when the centre line of the blade being machined inter- 
tool, the axis of the pro- 
peller is tilted in a vertical plane at 15 deg. to the axis of 
the faceplate. The direction of the tilt is such that the 
slope of the blade due to its pitch is reduced and the 
tilt takes place about the point where the centre lines | 
This is | 
length of the bore. | 
Right-handed and left-handed propellers can be machined. | 
(Accepted November 4, 1942.) | 


PUMPS. 


549,302. Swash-plate Pump. Rubery Owen Messier, 
Limited, of Warrington, H. G. Conway and R. Hadekel, 
of Warrington. (2 Figs.) May 12, 1941.—-The pump is 
particularly suitable for use in aircraft for supplying 
the auxiliary hydraulic equipment. The pump casing 
is of generally circular cross-section and has a supporting 
flange at one end and a removable cover plate 13 at the 
other. The cover plate carries a central spigot 14 which 
constitutes a bearing and support for a rotary cylinder 
block 15 having a number of parallel cylinder bores 16 
| parallel with its axis. To the block is bolted a driving | 
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16, and eagh piston abuts at its inner end on a separate 
piston rod 23 which passes through the body of the 
cylinder block 15 with a close sliding fit. The pistons 
22 have rounded ends and bear upon a swash plate 25, 
which is pivoted at 26 so that its inclination to the axis 
of the cylinder block can be varied. Since the pivot 24 
is off-set from the axis of rotation, the fluid pressure jp 


the cylinder 16 tends to reduce the inclination of the 
swash plate. A second swash plate 27 is similarly 
pivoted at 28 and on this swash plate the ends of the 
piston rods 23 bear. The two swash plates are coy. 


nected together by a link so that they remain paralle| 


in all positions. A spring 30 is attached to the swash 
plate 27, the other end of the spring 30 being anchored 
by an adjustable screw. The relative position of the 
pivot 28 and the spring anchorages is such that, if the 








spring is properly proportioned, the moment of the 
spring about the centre 28 will remain practically con 
stant. Each of the cylinders 16 is connected to the 


central bore of the cylinder block, the ends of the con- 
necting passages constituting ports which register 
successively with inlet and outlet ports 39 in the spigot 14 
and connected respectively to suction and delivery 
nozzles on a boss 42 on the end of the spigot which pro- 
jects beyond the cover plate 13. In operation, when the 
delivery pressure reaches a value at which the reaction 
on the pistons overcomes the pull of the spring 30, the 
swash plates move into a position at right angles to the 
axis of rotation, or so near to this position that the in- 
clination is not more than sufficient to compensate for any 
leakage, and further delivery is stopped. As soon as 
the pressure falls, the swash plates move back again and 
delivery recommences. The pump is capable of operating 
against very high pressures and of moving very rapidly 
from the no delivery to the full delivery position without 
having recourse to a driving clutch, and without over- 


coming the inertia of any substantial moving mass. 
(Accepted November 16, 1942.) 
MISCELLANEOUS. 
548,511. M ting for Theodolite Circle Plate. Cooke, 





Troughton and Sims, Limited, of York, and E. W. Taylor 
and J. W. Harrison, of York. (14 Figs.) August 25, 1941. 
—The invention is a mounting for the graduated circle 
plate of a theodolite which ensures that the point from 
which the circle graduations radiate lies very close to 
the axis about which the circle rotates. The circle 2 is 
secured to the end of the transit axis of the theodolite 
by three screws 3 which are cleared where they pass 
through the circle so that the “‘ focus "’ of the dividing lines 
may be made to coincide with the axis of rotation of the 
transit axis. The cylindrical boss 11 registers the circle 
with respect to the transit axis ‘and the screws 3 hold 
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the parts firmly in register. The boss initially has slight 


| freedom in the transit axis fitting and carries four saw 


cuts 12 and twelve holes. Four of the holes are tapped 
to receive four countersunk screws which secure a plate 14 
to the boss. Four more holes are tapped to take grub 
screws 15 and four short holes are drilled from the other 
side into which steel balls 17 are inserted and held in 
place by the plate 14. The heads of the screws 15 are 
accessible from outside and on tightening, the conical 
point forces one of the balls outwards against the w all 
which also springs outwards. If the screws 3 are slack 
and while one screw 15 is tightened the diametrically 
opposite screw is slackened, then the circle will move 
towards the slackened screw and finally the screws 3 are 


which would also employ large numbers of returned | shaft 17 which runs in a ball bearing provided with an | tightened, when no further movement can take place. 


soldiers, both European and African. | 





oil seal. -Plunger-type pistons 22 slide in the cylinders 
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LARGE WIND-DRIVEN SYN- 
CHRONOUS GENERATORS. 
By Dr. T. F. Watt, M.LE.E. 


DuRING recent years the attention of many 
engineers has been concentrated on the problems 
associated with the utilisation of the energy of 
wind-power for the large-scale generation of elec- 
tricity.* Apart from a few minor exceptions, 
electricity is now generated by water-power, coal 
and oil, and since the stores of energy which are 
available by these means are so immense, it would 
appear at first sight to be a superfluous quest to 
attempt to discover alternative sources of energy 
for this purpose. As regards water-power, the 
energy is available without any cost, but involves 
heavy expense for the necessary equipment and 
installation in order to make use of this energy 
and, apart from this, even in those countries which 
have great resources of water-power and have made 
extensive application of these resources, there seems 
to be a certain amount of hesitation in committing 
themselves too completely to the use of water-power. 

The known stores of coal in Europe alone are so 
colossa! that they will be adequate for a long time 
to come for all probable extensions of electricity 
generation schemes, so that if it were merely a 
question of the generation of electricity from the 





known deposits of fuel there would appear to be no 
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particular purpose in searching for alternative | 
sources of energy. The fact is, however, that, | 
particularly during the interval between the two | 
great wars, it has become increasingly clear that | 
coal is to be regarded as one of the most precious | 
raw materials that the earth contains, and conse- | 
quently it forms a large proportion of the wealth | 
of those countries in which it is to be found. The | 
chemical qualities of coal, particularly as regards | 
the hydrocarbon compounds, are of such vital | 
importance for the economic prosperity of a country | 
that it is now realised that to burn such a valuable | 
raw commodity in boilers for the purpose of generat- 
ing steam it to commit a grave economic mistake ; 
that is to say, it is not a question of the scarcity of 
coal which provides the impulse to search for some 
alternative sources of energy for generating elec- 
tricity, but rather the realisation that coal is far 
too valuable to be used as a fuel for such purposes. 
It is to be observed that the use of wind-power 
has not always been considered as a particularly 
promising alternative source of energy. For ex- 
ample, a great deal of work has been done in 
examining the possibility of utilising the energy of 
the tides for this purpose and the application of the 
heat of the sun has also been investigated, although 
in the latter case it has not been found to be possible 
so far to develop more than a few kilowatts even 
with the largest and most expensive generating 
equipment. Of other rather fantastic alternative 
schemes, perhaps the most prominent example 
is the power plant which has been erected on the 
coast of Cuba to utilise the difference of tempera- 
ture of the water at the surface of the ocean and 
of that at a great depth. According to the reports 
on this equipment, the cost of the installation 
of which has amounted to about two million 
dollars, the electrical power generated is only some 
20 kW. 





* See H. Witte, “ ber die Wirtschaftlichkeit und 
Durchfiihrbarkeit von Gross-Windkraftwerken,” E.7.Z., 
vol. 59 (2) pages 1373 and 1404 (1938). 





For too many of such schemes enormous sums 
of money have been expended without first having 
taken the elementary precaution of considering 
the prospects on the basis of designs worked out 
to the last detail. The serious technical and com- 
mercial blunders which have been committed in 
this way, can easily account for the distrust with 
which engineers are apt to regard proposals for the 
utilisation of wind-power on a large scale. Un- 
fortunately, this distrust has been supported by the 
repeated appearances in the daily Press, and even 
in some technical journals, of misleading accounts 
of the possibilities of wind-power for generating 
electricity at a phenomenally low cost per unit, 
whereas competent engineers know quite well that 
such claims could never be realised in practice. 


Part I. 
(1) Characteristic Data Relating to Wind Currents. 


In so far as the utilisation of wind-power as a 
source of energy on a large scale is concerned, 
relatively few accurate data have hitherto been 
accumulated as a necessary preliminary for any 
serious practical proposals. What investigations 
have been carried out as regards wind velocity, 
wind direction, and wind frequency, have been 
undertaken chiefly for purposes of extending the 
general knowledge of natural phenomena or for 
purposes of agriculture or navigation. Such in- 
vestigations have been confined to the more imme- 
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diate neighbourhood of the earth’s surface and for 
a range of quite moderate heights above the ground. 
More recently, however, the requirements of air- 
craft have led to an extension of knowledge in this 
field and these requirements have given an immense 
impulse to the accumulation of exact data of wind 
characteristics at great heights above the ground 
regarding which only the most meagre information 
had previously been available. 

During the years 1907 to 1910, Professor Assmann, 
director of the Observatory at Lindenberg, made 
more than a million separate measurements for a 
range of heights from 40 m. to 120 m., and for the 
purpose now in view, one of his most important and 
valuable conclusions was that there existed several 
independent wind zones over Germany, the difference 
between these zones being a staggering in time of 
winds of equal velocities, so that, for example, when 
there were winds of high ‘velocity over the North 
Sea coast it could be said with considerable certainty 
that winds of low velocity would simultaneously 
prevail over the Baltic Sea coast. Both before and 
during the last war, Professor Hellman and others 
had examined the records of the German Meteorolo- 
gical Bureau. Professor Hellman was one of the 
pioneers in making observations of wind velocity at 
considerable heights above the ground and, his 
results were of the greatest importance with regard 
to the utilisation of wind-power for the generation of 
electricity. He showed, firstly, that the lower strata 
of the atmosphere, up to a height of about 80 m., 
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exhibited air movements which were a minimum 
during the night time and a maximum at mid-day: 
These lower layers of the atmosphere were found to 
be characterised by the fact that the wind direction 
and wind velocity were quite unpredictable, owing 
to the sudden and frequent changes, and they 
exhibited the smallest power in flat country districts 
while the power increased as the contour of the 
ground became more uneven. These facts exposed 
the erroneous nature of the prevalent assumption 
that by the utilisation of an elevated tract of land 
which rose sharply from the plain, it would be 
possible to obtain a regular and consistent air-stream 
for wind-mill structures of moderate height. It is 
now known that ground winds follow the formation 
of the ground surface fairly accurately and that in 
undulating country districts wind eddies develop, 
which are most unfavourable for wind-power instal- 
lations. The minimum structural height for evading 
these zones of sudden changes of wind velocity will 
be obtained in country districts comprising extensive 
flat plains. 

The second important result of Assmann’s investi- 
gations was that the wind velocity increased very 
rapidly with the height above the ground and 
acquired a relatively very uniform value both as 
regards direction and velocity. The previously 
mentioned day and night fluctuations also exist at 
great heights above the earth, but they then show 
exactly the reverse values to those previously 
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mentioned, in the sense that the maximum velocity 
occurs during the night time and the minimum 
velocity during the day, and these observations 
have been confirmed by several independent investi- 
gators. The previously mentioned lower range of 
atmospheric strata, that is, up to about 80 m., 
has been termed the “‘ earth eddy zone,” owing to 
the completely incalculable nature of the air streams. 
Horizontal and vertical eddies develop, squalls also 
occur, and these exist up to great heights, and it is 
only at heights greater than about 2,000 m. that 
they gradually weaken and smooth out relatively to 
the prevailing average. wind velocity. 

Soon after investigations of wind data for rela- 
tively great altitudes were seriously undertaken, it 
became apparent that, at heights greater than about 
200 m., the wind streams acquired a notable degree 
of regularity, and, in particular, were not seriously 
affected by obstructions in their path. Fig. 1 
shows graphs of the average wind velocities for the 
24 hours of the day, viz., (i) average of 217 days 
of strong winds at the top of the Eiffel Tower, Paris, 
(300 m. high), full line; (ii) average values for a 
period of five years taken respectively at the top 
of the Eiffel Tower (dotted line) and from the Nauen 
radio mast (258 m. high), chain-dotted line. These 
results show not only the relatively great regularity 
of the wind streams, but also provide valuable 
information on the prevailing wind velocities which 
in these cases varies from about 6 m. to 10 m. per 
second. 

So far, account had been only taken of average 
values of wind velocities, whereas for the considera- 
tion of the problems of whether wind-power is 
suitable for the generation of electrigity, the im- 
portant matter is not so much a question of average 
values as of actual values; for example, periods 
of absolute calm and very light winds on the one 
hand and periods of storms and hurricanes on the 
other. Average values too easily obscure these 
extreme conditions, which are of great importance 
from the point of view of the utilisation of wind- 
power. Information regarding the actual fre- 
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quency of winds of different strengths can be 
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obtained from tables, of which the oldest are those 


of Assmann. These tables were used by Betz,* of 
Gottingen, who collected data of wind frequencies 
for a great number of districts and in recent years 
Betz’ data have been found to be indispensable for 
reference purposes in this field of technical develop- 
ment. The tables show that winds of low velocity, 
that is, less than about 5 m. per second, are ex- 
tremely cémmon at moderate heights above the 
ground, and at nearly all the places of observation 
were found to comprise more than 50 per cent. of 
the total wind strengths measured at these places. 
If the data just mentioned have hitherto been 
viewed with a certain amount of scepticism, the 
recently completed investigations of the German 
Meteorological Bureau should dispel that view. 
These investigations are the result of many years’ 
recording, during which about 30,000 individual 
observations were made at various places in Middle 
Germany, the average height of the ground being 
100 m. above sea level, while the measurements were 
taken at heights from 500 m. to 900 m. above the 
ground. These measurements show that low velocity 
winds were practically absent and more than 75 per 
cent. of the observed wind velocities were of usable 
strength. The observations were made with ex- 
treme care and show that the frequency of the winds 
was remarkably favourable for the erection of wind- 
power stations. 

The general results of the investigations which 
have been mentioned with regard to Germany may 
be summarised by saying that (i) the wind velocity 
increases very rapidly with the increase of height 
above the ground; (ii) in the atmospheric layer 
from the ground up to about 80 m. in height the 
wind streams are very unreliable, changing rapidly 
in strength and direction and developing eddies and 
squalls ; (iii) at greater heights the wind streams 
have a much smaller tendency to sudden change of 
velocity and direction, the average wind velocity 
at heights from 400 m. to 800 m. being about 9 m. 
to 10 m. per second. Squalls occur but are weaker 
and less dangerous than at smaller heights, while 
complete calm is of very rare occurrence. 

(2) The Economics of Wind-Power Installations.— 
For calculating the maximum power which can be 
obtained by means of wind turbines the following 
formula may be used, 

W = 2°85 x 10¢*e' DokwW. - ( 


where D, in metres, is the diameter of the wind-wheel 
and v, in metres per second, is the wind velocity, so 
that the power increases as the cube of the velocity 
and the square of the wind-wheel diameter. It is to 
be observed, however, that the wind-wheel can only 
develop a maximum of 60 per cent. of the wind 
energy and for practical purposes, therefore, this 
maximum possible proportion of the wind energy 
will be taken to represent 100 per cent. According 
to the methods of construction of the wind-wheel 
the losses may be from 20 per cent. to 30 per cent. 
and to these must be added the losses in the gene- 
rator and transmission system. In Table I are 


TaBLe I.—Mazrimum Power in Kilowatis for an Overall 
Efficiency of 65 Per Cent. 











! 
Wind | Wind-Wheel Diameter in Metres. 
Velocity 
in Metres | | 
per Second.| 20 | 40 | 50 | 100 | 120 | 160 
| | 
2 0-59 2-4 3-7 15} 21-6] 38-5 
4 4°75 19 30 120 174 320 
6 16-0} 62 100 410 590 | 1,020 
8 38 154 236 960 | 1,380 | 2,450 
10 74 300 460 1,900 2,700 4,300 
12 129 500 800 3,300 4,700 8,200 
15 250 1,020 1,550 | 6,400 | 9,100 | 16,200 
20 594 | 2,400 | 3,700 | 15,200 | 21,500 | 39,500 





shown the values of the maximum obtainable power 
in kW, assuming an efficiency of 65 per cent. 

This table shows that for winds of low velocity 
it is impracticable to generate power of any great 
magnitude ; even for an immense wind-wheel 160 m. 
in diameter, (and such a diameter is contemplated 
in more than one design), an output of only about 
300 kW can be expected for a wind velocity of 
4 m. per second. In consequence of the ex- 
tremely steep slope of the power output curve as 





* Betz, Windenergie, Gottingen, 1926. 
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a function of the wind velocity, however, it is 
possible for medium velocity winds to develop 
power of a magnitude sufficiently large to be of 
practical importance when wind-wheels of very 
large diameter are used. For a wind-wheel of 50 m. 
diameter and a wind velocity of 15 m. per second, 
about 1,500 kW can be obtained, while for a wind- 
wheel 160 m. in diameter and the same wind velocity 
about 16,000 kW can be obtained. If the wind 
velocity is greater than about 15 m. per second, 
then all wind-power schemes which are to be taken 
seriously must make provision to avoid the corre- 
sponding increase of speed of the wind-wheel, since 
the axial thrust will then be so great that the problem 
of the control of the corresponding forces will 
become technically insoluble. On the basis of 
Table I, and in combination with the previously 
mentioned data of wind frequencies and wind 
velocities, it is possible to calculate with considerable 
accuracy the electrical energy which can be obtained 
from a wind-driven generator and two such examples 
will now be considered. 

Example 1.—A wind-power station is at a height 
of about 100 m. and has an installed power capacity 
of 2,000 kW. The diameter of the wind-wheel is 
50 m. and the overall efficiency is 65 per cent. On 
the basis of formula (1), in combination with Betz’ 








tables for the wind frequencies and velocities at 
the site of the station, the graph, Fig. 2, page 421, 
shows the amount of energy which can be generated 
per annum, that is, in 8,760 hours. Since the 
wind turbine will only begin to run when the 
wind velocity has reached a value of about 2 m. 
per second, it will be assumed that no energy is 
developed for the first 1,200 hours. For the next 
1,500 hours of the year, the prevailing winds have 
a velocity of from 2 m. to 5 m. per second and the 
corresponding value of the mean power generated 
is 21-4 kW, but even a biassed protagonist of wind- 
power installations will admit that, for transmission 
to a third party, power of 21 kW must be considered 
to be negligibly small since it would not be sufficient 
even to provide the excitation for the generator. 
There then remain 2,460 hours of the vear during 
which an important amount of power will. be 
developed for transmission to a third party and it 
will be seen from Fig. 2 that the mean value of 
this power is 210 kW for a wind velocity of from 
5 m. to 10 m. per second, and 975 kW for a wind 
velocity of from 10 m. to 15 m. per second. From 
these data it is easy to deduce that the total available 
energy for the whole year is only about three-quar- 
ters of a million units, which, when reduced to the 
rated output of the station of 2,000 kW, corresponds 
to a useful operation of only 375 hours per annum. 
The implications of this result, as regards the cost of 
generation, will be considered later. 

Example 2.—A wind-power station erected at a 
height of 500 m. has a wind-wheel diameter of 
160 m. and an installed generator capacity of 
20,000 kW. The efficiency and site are assumed to 
be the same as for Example 1. Taking into account 
the recent data obtained by the German Meteoro- 
logical Bureau on the frequency and velocity of the 
winds for this height, the graph, Fig. 3, page 421, has 
been obtained. It will be seen from this diagram 
that, for wind velocities up to 4 m. per second, the 
generated power is so small that it is of no practical 
significance. For wind velocities up to 6 m. per 
second a mean power of 630 kW is available, but 
this will still be assumed to be negligibly small. 
For wind velocities greater than 15 m. per second 
and upwards it is assumed that no corresponding 
increase in the speed of the wind-wheel takes place, 
for reasons already stated, and this limitation of 
the speed is to be obtained by means of the regulator 
method, which will be considered later. The total 
electrical energy which will be generated in the year 
is thus found from Fig. 3 to be about 50 million kWh, 
and this, when reduced to the full-load capacity 
of 20,000 kW, corresponds to a useful operation of 
2,500 hours in the year. 

The conclusion to be drawn from these two 
examples is that for economic operation of wind- 
power stations which are intended to supply 
power to a third party, the undertaking will only 
be practicable when the installed capacity is very 
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only be appropriate when high wind velocities and 
reasonably regular wind streams can be utilised. 

(3) Total Cost of Generation per Kilowatt Hour 
Supplied to the Consumer.—The problem which is 
now to be considered is the question of how +} 
cost of the electrical energy delivered to the eon. 
sumer in the cases covered by the two foregoing 
examples compares with the cost of generation by 
other types of power stations. For a general survey 
of the different types of power stations the follow iny 
well-known empirical formula can be used : 

9.4% X%P 
wer K = 2-4 i +6. : » (2 

K is the cost of generation in pence per kilowatt-hour. 

@ is the capital cost per kilowatt installed in pounds. 

p is the percentage interest on the capital cost. 

A is the number of hours per annum for which the 

station operates, and 

6 is the cost of the fuel in pence per kilowatt-hour. 

In Fig. 4, page 421, are shown the respective rela- 
tionships between the cost of generation and the 
number of hours per annum for which the station 
can be assumed to be working at it rated full-load 
output for Diesel (dotted line), water-power (chain- 
dotted line), and coal fired (full line) stations. The 
values of a for the respective types of station are 
taken as 17-5l., 211., and 131. ; for p 10, 8 and 8 per 
cent. ; and for 6 0-75, 0, and 0-13d. For the coal- 
fired station the capital cost a is taken to bea very low 
value, so that even for modern high-pressure stations 
this low cost can hardly yet be said to be attainable in 
practice. The comparison with wind-power station 
costs is therefore made to appear as severe as possible. 

At first sight, an installation cost of 211. per kilo- 
watt for a wind-power station might be considered 
to be far too small. Nevertheless it is the estimate 
for a design in which every factor has been taken 
into account and for which the final total cost 
inclusive of a heavy sum for unforeseen contin- 
gencies—is 1,250,0001. The installed power is 
assumed to be 60,000 kW. It must be understood, 
of course, that a novel design of this kind will 
involve much greater first costs than the amount 
stated in the foregoing, since there must be a large 
expenditure on tools, apparatus and machines ; 
also considerable supplementary allowances must be 
provided for development work. For the present 
purposes of comparison, however, the cost stated 
is the amount which would apply for normal 
standardised equipment. The actual costs of 
current generation as shown by the graphs of Fig. 4 
have to be increased by the amounts necessary 
to cover wages, salaries, maintenance, insurance, 
and taxes, but these charges will not be widely 
different for each of the types of power stations 
considered and the amount in any case will be much 
less than the factors which are taken into account 
in formula (2). 

In Example 1, which refers to a wind-driven 
station at a height of 100 m., having a wind-wheel 
50 m. in diameter, a utilisation time of 375 hours 
per annum was obtained. Inserting in formula (2) 
the appropriate values, viz., a= 2ll.; p=8; 
b = 0;h = 375, it is found. that the cost of genera- 
tion will be 1-1d. per kilowatt-hour. If, however, 
the capital cost for this small station is taken to 
be only 14/. per kilowatt the cost of generation 
will be 0-72d. per kilowatt-hour. Reference to 
Fig. 4 shows that such a wind-power station when 
delivering its full rated output has no advantages 
over a coal-fired station. It might be suggested 
that the cost per kilowatt-hour of any station 
which is used to supply a peak load is necessarily 
high, but this claim cannot be made in favour of 
such a wind-power station since a peak-load station 
must come into service precisely when it is required 
to do so, whereas wind-power stations cannot be 
operated in this way on account of the uncertainty 
of the winds. 

In Example 2 which has been considered above 
and covers a wind-power station at a height of 
500 m. having a wind-wheel 160 m. in diameter, a 
utilisation time of 2,500 hours was obtained, so 
that in this case, by formula (2), the cost of the 
power generated becomes 

21x 8 
K = 2-4 Soop = 016d. per kWh. 
The best equipped modern coal-fired station could 








large. Such high-power installations, however, will 








not operate, with a utilisation time of only 2,500 
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hours per annum, at a lower cost than about 0-23d. 
per kilowatt-hour generated, and in this connection 
it is also to be noted that the cost of generation in 
the case of a coal-fired station only allows for the 
costs up to the terminals of the switchboard, whereas 
in the case of the wind-power station all regulation 
and transformer costs are included. When, there- 
fore, such a wind-power station is operating in 
parallel with a National Grid system it is clear that 
it exhibits extremely advantageous characteristics. 

(4) Some Problems of Construction.—If the con- 
templated wind-power plant is intended to work 
at a moderate height of, say, 100 m., and is only 
required to give a comparatively low output, such 
as could be provided by a generator of about 
2,000 kVA capacity, there would be no particular 
structural difficulty in erecting the tower for the 
purpose. Such a tower would have to be sufficiently 
strong for the not inconsiderable load which would 
be concentrated at the top and must also be able 
to withstand the thrust of the wind-turbine pro- 
peller. If the station is required for special pur- 
poses, so that the small utilisation time of about 
370 hours per annum would be satisfactory for the 
purpose in view, there can be no reasonable doubt 
that erection and operation of such a station could 
be undertaken satisfactorily. 

When the station is required to utilise high- 
velocity winds, the erection of gigantic steel-lattice 
towers would appear to be a bold undertaking, and 
difficulties may be anticipated which could not 
easily be overcome. There can be no question, 
however, regarding the practical possibility of 
erecting fixed supporting towers for this purpose 
and no fear need be felt that unexpected and unsur- 
mountable problems will be encountered. Such 
towers would have to support exceptionally heavy 
loads and these loads would not be rigidly attached 
to the tower structure and might give rise to 
oscillations. The difficulties that may be expected 
are those related to the rotating part of the plant 
and its fixture to the static part. It is possible that 
the use of light magnesium alloys would provide a 
marked amelioration of the difficultues. It has been 
pointed out in many quarters that the problem of 
the oscillation of a high tower which carries a heavy 
load at the top is not a simple one and fears have 
been expressed that resonance between the natural 
oscillations of the tower and the wind impulses 
might develop extremely heavy stresses. This 
danger, however, would appear to be largely illu- 
sory, since such wind impulses would never appear 
in any regular rhythm. Further reference to the 
question of resonance will be made later. 

(To be continued.) 
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Lathe Work: A Practical Handbook for Lathe Operators. 
By V. T. STEPHENSON, and A. C. McBain, M.A. 
Addlestone, Surrey: The Press at Ooombelands 
Limited. [Price per copy (in quantities) 2s. 3d. in 
stiff covers, or ls. 9d. in limp covers.) 

THis admirable manual was produced originally by 
Messrs. Saunders-Roe, Limited, for the use of their 
own employees, and especially for the instruction of 
those at best only a limited practical 
experience of lathe work. It consists of descriptions 
of centre, capstan and turret lathes, with the acces- 
sories and tools usually employed, together with 
instructions on their use and maintenance, detailed 
schedules of operations in turning typical com- 
ponents, a glossary of technical terms, and sundry 
tables of Newall limits, threads, drill sizes, wire 
gauges, etc.; and is very clearly written and fully 
illustrated with excellent line drawings. Its success 
in the Saunders-Roe works decided that firm and 
the authors, with the backing of the Ministry of Air- 
craft Production, to make it more widely available ; 
at the same time, they are generously forfeiting all 
copyright fees in favour of the R.A.F. Benevolent 
Fund. As it is expected that distribution will be 
mainly by engineering firms to their employees (the 
prices quoted above are for lots of 1,000 copies or 
more), the Fund should benefit substantially ; the 
more so as the instruction is so planned as to be 
applicable, not only to the aircraft industry, but to 
all classes of simple lathe work. 








GERMAN PORTABLE GAS- 
PRODUCER PRACTICE. 


Tue last Vienna Fair, which was held from 
November 21 to 28, 1941, gave an opportunity 
for a display of the latest developments in German 
portable producer practice. The display was 
reviewed in the technical Press of both Germany 
and the occupied countries, everywhere in very 
much the same terms as a result of a special pub- 
lication on the subject having been made available 
at the Fair.* Nearly ten years of serious effort 
in Germany to develop the use of gas producers 
for traction purposes have clarified the general 
problems, which are now considered to fall under 
four heads as follows: (1) producers must be de- 
signed to suit fuels which are likely to be obtainable 
in reasonable quantities at all times ; (2) reliability, 
together with the utmost simplicity of servicing 
and maintenance; (3) Gas-cleaning, which must 
be of a very high order of efficiency ; and (4) high 
performance. 

As elsewhere, the obvious producer fuels are 
wood, peat, anthracite and low-temperature coke 
made from bituminous coal. Germany also has 
two other fuels, brown-coal semi-coke and peat 
coke, of which the former is available in very large 
quantities. Even brown-coal briquettes are now 
being considered as a suitable fuel ; they have been 
used, of course, for many years in large fixed pro- 
ducers designed specially for their gasification, but 
it seems unlikely that they can be very suitable 
for portable producers, except possibly for marine 
work, since their high ash and tar contents would 
make it necessary to use elaborate de-ashing and 
tar-separating equipment for which there would 
not be room on a motor-vehicle. All these fuels 
fall into two groups ; those which yield more or less 
tar, such as wood, peat and brown-coal briquettes, 
and those which have a low tar yield, such as true 
anthracite, coke and the semi-cokes. Charcoal, 
it will be seen, is not included in the list : its use is 
not encouraged in Germany, and evidence of the 
general feeling against charcoal-burning producers 
is to be found in the fact that their construction has 
actually been forbidden in France since July 1, 
1941, and greatly restricted in Sweden since 1940. 
It is generally maintained that this is because the 
calorific value of 1 lb. of charcoal is much less 
than that of the 5 lb. of wood required for its manu- 
facture ; but other factors affect the question, not 
the least being the large existing demand for char- 
coal for a variety of industrial and household uses, 
as well as for the kindling of portable producers 
using other fuels. 

Wood is the fuel that has been used in Germany 
above all others. Its collection and preparation is 
dealt with by the Gesellschaft fiir Tankholzgewin- 
nung und Holzabfallverwertung, whose prepared 
products are marketed throughout the country at 
several hundred filling stations by the Generator- 
kraft A.G. fiir feste Kraftstoffe. The 1941-42 con- 
sumption of wood for the several tens of thousands 
of German vehicles fitted with wood-burning pro- 
ducers has been estimated at 3,000,000 cub. m., 
a figure which was to rise to 5,000,000 cub. m. in 
1942-43, equivalent to about 300,000 tons of petrol. 
Other fuels have hitherto been of small importance. 
In 1941, the consumption of peat for producer 
traction was well below 50,000 tons (or about one- 
tenth of the German pre-war peat output), chiefly 
on account of the low bulk density of this fuel and 
the expense of producing it in a suitably dry state. 
The use of anthracite is in the introductory stage, 
and up to the middle of last year had made only 
slow progress because of the uncertainty that had 
prevailed about the continuity of supply of suitable 
qualities. Germany possesses no anthracite com- 
parable with the best products of South Wales: 
even Langenbrahm anthracite has a volatile content 
of 5 per cent. to 6 per cent., and it appears that 
trouble has been caused by the use in portable 
producers of semi-anthracites, with a volatile con- 
tent of 8 per cent. to 9 per cent., sold as first-grade 
low-volatile fuel. The Gas-Producer Department 





* Heimische feste Kraftstoffe im Vierjahresplan ; see, 
for example, W. Gumz, Feuerungstechnik, vol. 29, pages 





260-64 (1941). 





(Generatorstab) of the German Directorate of 
Motor Transport (Generalbevollmachtigte fiir das 
Kraftfahrwesen) has laid down a specification for 
suitable anthracite, but has not made any announce- 
ment about supplies. In consequence, little anthra- 
cite has been used ; it is estimated that not more 
than 10,000 tons were consumed in portable pro- 
ducers in 1941. The other fuels need scarcely be 
considered. Most brown-coal semi-cokes have been 
shown to be much too high in ash and, particularly, 
sulphur ; * hard-coal semi-coke is in great demand 
for other purposes—as, for example, the Fischer- 
Tropsch synthesis ; and peat coke is made in in- 
significant quantities. Too much reliance need 
not be placed on recent publicity given to the new 
production of briquettes for portable producers from 
low-temperature brown-coal coke in Western 
Germany ; these briquettes, it is true, will have 
lower ash and sulphur contents than those from 
Central German brown coals but there is no evidence 
that they are being produced in any quantity. 

The wood situation in Germany is now such that 
more serious attention has to be paid to anthracite 
and other mineral fuels ; and, at least in principle, 
all conversions of commercial vehicles since July 1, 
1942, have been to burn coal or coke instead of 
wood. It has been recognised by the authorities 
that this rule cannot be put into practice in all 
cases on account of the shortage of manufacturing 
capacity for mineral-fuel producers, and the in- 
tention was expressed at the time of the passing 
of the decree in mid-1942 that some latitude would 
be allowed in the period immediately following. 
To enable this decision to be put into effect the 
capital of the Generatorkraft A.G. has been greatly 
increased, and the company is to market not only 
wood, as hitherto, but also mineral solid fuels ; 
its chain of filling stations is to be increased in 
number to about 2,000. No statement appears 
yet to have been made about which fuels are to be 
preferred. 

It is obvious that reliability is of prime importance 
for a portable producer; and the reliability must 
be of the same high order as that of the chassis 
and engine of the vehicle. The Germans have 
recognised this, and, as will be seen, some of the 
foremost German internal-combustion engine makers 
have engaged in the manufacture of producers— 
producers, it is important to note, which are de- 
signed to suit the makers’ engines. This fact is 
worthy of note in relation to British developments. 
It is true that the Germans, like ourselves, have 
designed an official producer, but for agricultural 
use only and then only after considerable experi- 
ment and consultation with the trade. Under this 
heading of reliability, simplicity of servicing and 
maintenance have also to be considered, and to 
illustrate the importance of this it should suffice 
to recall an incident which occurred in France some 
time ago. A company which had a mixed fleet 
of petrol- and producer-gas driven vehicles obliged 
the drivers to carry out re-fuelling and running 
repairs after the day’s work on ordinary rates of 
pay. The producer vehicles were constantly having 
to go to the shops for repairs which the drivers 
alleged were beyond their powers to carry out. 
Perhaps from humanitarian motives, or, more 
likely, having regard to the teachings of industrial 
psychology, the company decided to allow over- 
time to be claimed for the time spent in re-fuelling 
and maintenance, whereupon the producer vehicles 
at once became as trouble-free as the petrol vehicles. 

Thirdly, there is the question of gas-cleaning. 
This involves the removal of large and small dust 
particles, of tar, and of sulphur. For the larger 
particles of dust, cyclones are used almost without 
exception in German portable producers, while 
filters of glass- and wood-wool, wet separators, oil- 
bath filters, etc., are used for the removal of the 
finer dust particles. The oil filter, first introduced 
by Deutz for fixed producers in the early 1930's, 
has been successful on vehicles since the gas-oil, 
which was at first used, and gave rise to pre- 
ignition by being carried over into the engine, was 
replaced by an oil-and-water emulsion. Tar sepa- 





* H. Wohlschlager, Feuerungstechnik, vol. 26, pages 
102-6 (1938); E. Rammler, GW F, vol. 85, pages 468-474 
(1942). 
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- Type. Air Supply. | Other Characteristics. % Preheater. ‘} Coarse Cleaner | Fine Cleaner. | » Cooler. | sep tor | Starting Meth. 
Wood Producers. 
Imbert » Up-draught Five tuyéres Heavily-waisted grate of | None Settling chamber | Cork Tubular, in| None.. ..| Fan. 
heat-resisting steel. Gas with impact front of 
off-take through double | plates. radiator. 
casing. 
Kliekner-Humboldt-| Up-draught . Central tuyére .. | Waisted brick-lined cas- None Cyclone Powder .. ..| Tubular, in| None.. Diesel operatio 
Deutz. ing. Double casing in front of switching Over to 
lower half. | radiator. gas (Zindstra) 
Ostmark (Gustloff) U p-draught Numerous Gas off-take at bottom | None .. Cyclone ..| Wood-wool or | Box-cooler ..| None.. .| Auxiliary tuyére and 
tuyéres glass-wool. fan. 
Zeuch Up-draught Numerous Gas off-take at bottom ..| None .. ..| Settling chamber | Glass-wool ..| Box-cooler None .. ..| Fan. 
tuyéres @ with impact | 
plates. | 
Wisco Up-draught Six tuyéres Square section refractory | None Cycllone Tubular, be- | None .. .-| Fan. 
grate. ] neath chassis 
Sidgas (Rau) Up-draught Tuyéres Refractory grate. Gas | None Cyclone ..| Wood-weol ..| Box-cooler Metal gauze .. — 
off-take at bottom. | 5 
RKTL Up-draught Five tuyéres Waisted grate made of | Air preheater | Cyclone Glass-wool ..| Tubular None .. .| “ Hansa” method (2 
refractory material. (300 deg. C.) | cylinders on petrol) 
Well insulated. | 
Anthracite | 
Producers. 
7; ~~ —~teneeed Up-draught Grate Lined fuel-pot Annular jacket} Cyclone Wet cleaner .| None .. Impact plates | Fan. 
Jeutz. | 
Wisco Up-draught Grate Square section, lower part | Preheating in | Cyclone Delbag oil filter | Tubular .-| Impact plates | Fan. 
with water-jacket. water-jacket | 
Central gas off-take. 
Hansa Up-draught . | Grate .. | Square section, lower part | None .. ..| Settling cham- | Oil-bath, filter | None None .. ..| Fan. 
| with water - jacket. ber. followed by 
Central gas off-take. | cork filter. 
Daimler-Benz Cross-draught W ater-cooled Dry blast .. None | None Cloth filter pre- | None .. ..| None .. Petrol. 
(Gohin). tuyére. ceded by 
active carbon 
Henschel- Tuyére, but up- Water - cooled | Dry blast through tuyére; | None .. Cyclone Powder ..| Tubular None .. ..| Fan. 
Finkbeiner. ward gasifica- tuyére (and wet blast through grate | 
tion. grate). | 








rators are not much used, since tarry fuels are 
usually gasified in down-draught producers which 
make so little tar that a simple cooler is sufficient 
to yield a clean gas after the dust content has been 
efficiently removed. Where a tar separator is pro- 
vided it usually takes the form of an impact separator 
between the gas-air mixing valve and the engine. 
There appears to be some controversy in Germany 
about the problem of sulphur removal. Gumz, for 
example, dismisses the question lightly by saying 
that the majority of the fuels used have a low sulphur 
content and that little trouble is experienced. This 
must be taken to be the officially inspired outlook. 
In an earlier paper, however, Finkbeiner,* another 
leading authority and a designer of portable pro- 
ducers, viewed the problem much more seriously. 
He expressed the opinion, recently reiterated in this 
country by Ward and Morison,t that producer gas 
from mineral fuels usually requires water-washing 
if corrosion is to be avoided, and criticised the 
Daimler-Benz arrangement which uses an active- 
carbon attachment to the fine cleaner. He further 
recommended that an anti-corrosive protection 
should be given to all gas pipes and cleaning equip- 
ment. Unfortunately, it is impossible to provide 
evidence from German practice in support of either 
view, for very little information has been made 
public recently in the German technical Press 
about the effectiveness of these various forms of 
cleaning plant; since quite early in the develop- 
ment of producer-gas traction there have been few 
reliable figures published about cylinder wear and 
decarbonisation intervals on motor vehicles using 
this fuel. There have been several recorded 
instances of gas-driven Rhine tugs running for a 





year without decarbonisation, but this is not 
remarkable. 
Lastly, high performance calls for a gasification 


rate per unit area of cross-section roughly twice that 
of the ordinary fixed producer, thus introducing 
special problems; and also necessitates efficient 
thermal insulation, which may be arranged in a 
variety of ways. In the popular Imbert producer, 
for example, a double wall is used ; the new tractor 
designed for German agriculture is fitted with walls 
of insulating material; while the Daimler-Benz 


new design, the grate is placed at the narrowest | 
point of the conical lower end of the producer. 
Another new producer, which represents a com- 
promise between the tuyére type and the normal 
up-draught type, is the Henschel-Finkbeiner. The | 


bulk of the air is admitted through a water-cooled | 
|engine first as a Diesel engine and then switching 


tuyére introduced obliquely into the fuel bed ; but 
the producer also has a shaking grate through which 
auxiliary air may be supplied, together with steam 
to control clinkering. Thermal insulation is pro- 
vided for the fire-pot, and a water-jacket enclosing 
the fuel hopper generates steam for the auxiliary 
blast. The high light of the show was a new) 
producer designed for agricultural tractors and | 
other draught machinery by the Reichskuratorium 
fiir die Technik in der Landwirtschaft (RKTL).* | 
This type has been designed after careful study of | 
all the best German wood- burning producers ; for | 
example, it embodies what is basically the Imbert | 
grate, but with the difference that refractories are 
used instead of heat-resisting steel. .The hot pro- 
ducer gas is used to heat the primary air to 300 deg. 
C. Several tractors were shown built around the | 
RKTL producer by such firms as MIAG, Kléckner- | 
Humboldt-Deutz, and Lanz, and all were note- 
worthy for their compactness. 

In the accompanying table a list is given of the 
producers which had been approved by the 
Generatorstab up to late in 1941, with notes of their 
type and the auxiliary plant supplied for use with 
them. All these producers have recently been 
described in an exhaustive survey by W. Heller.f 
It will be seen that without exception the wood- 
burning producers, which can generally use peat as 
an alternative fuel, are of the down-draught type 
and that they all have multiple tuyéres or air ports. 
They all have cyclone- or impact-type coarse 
cleaners, filters of cork, glass-wool, or the like, and, 
with one exception, no tar separator. The anthra- 
cite producers are more varied in design; those 
which do not use tuyéres or a cross-draught device 
are all of the simple up-draught type. All but the 
Daimler-Benz producer use a wet blast, the steam 
being provided by a water-jacket. Coarse cleaning, 
as with the wood producers, is carried out by cyclones 
or settling chambers, and fine cleaning by a variety 





producer adopts the simplest method of preserving 
a small fire-zone and surrounding it with an insulat- 
ing mass of fuel. 

A few comparatively new and noteworthy pro- | 
ducers were shown at the Fair. 
which has hitherto been used principally with wood 
fuel, was shown with a modified grate which allows 
peat ¢ or brown-coal briquettes to be used. In the} 








° H. . Finkbeiner, Z.- VDI, vol. 85 page 591 (1941). 
+ 8. G. Ward and W. J. Morison, J.Jnst. Fuel, page 131, 
(June, 1942). 





The Imbert type, | and two out of the three up-draught types shown at 


draught type that has no tar separator has a cork 


page 141 (1941). 


of plant including oil-bath filters. The Daimler- 
Benz producer, which has a dry blast, uses cloth 
filters for fine cleaning. Both the anthracite pro- 
ducers fitted with tuyéres are without tar separators, 


the Fair have impact separators for tar. The up- 





* H. Lanz, Die Technik in der Landwirtschaft, vol. 22, 





t Automobil-techn. Zeit., vol. 43, pages 455 and 543 


| (1940) ; vol. 44, pages 37, 126, 179 and 318 (1941). 








filter attached to the oil bath used for fine dust 
cleaning. The majority of all types use a fan for 
starting ; there are, however, a number of interesting 
| exceptions. The Kléckner-Humboldt-Deutz _pro- 
ducer, which is usually employed with an engine 
made by the same firm, is started by running the 


over to gas, leaving a pilot Diesel jet to provide 


| ignition (the so-called Ziindstrahl process*). The 
| RKTL producer uses the Hansa starting method, 
| which involves running the engine for a short time 


on petrol in two cylinders. The Daimler-Benz pro- 
| ducer, which will also be used for the most part with 
Daimler-Benz engines, throws compromise over- 
'board and warms up with the engine running on 
petrol on all cylinders. 

Much weight is laid in Germany on the fact that 
there exists at present no portable producer which 
| will gasify every and any fuel; and, as a corollary 
| to this, encouragement appears to be given to the 
designing of special producers for special fuels. 


| This is so different from the general attitude in 


Britain that it is worthy of particular note. The 
|Germans do recognise, however, that a producer 
| which would gasify a range of fuels would have 
some advantages, not the least of these being its 
reduced sensitiveness to shortage of a particular 
fuel caused by difficulties of distribution ; and there 
appears to be a body of opinion that looks to the 
double-zone producer to fill this need. A new 
700-h.p. Rhine tug fitted with a Deutz double-zone 
producer has recently been described,t and the 
producer itself is of sufficient interest to merit 
inclusion as a complement to the land types of 
producer discussed above. As the name suggests, 
the producer has two fire-zones ; in the upper zone. 
which works by down-draught, the freshly fed fuel 
is subjected to surface combustion in order sub- 
stantially to remove its volatile content. The gases 
thus given off are partially or wholly cracked 
farther down the producer as they reach the main 
combustion zone. The semi-coke from the upper 
zone descends at about 600 deg. C. into the second 
zone, where it is gasified by up-draught in the normal 
way. Itis important that there should be no fusion 
of ash in the upper zone, and for this reason the 
upper walls are lined with firebrick, which also 
helps to conserve heat. The lower part of the pro- 
ducer is surrounded, as usual, by a water-jacket 
which makes sufficient steam for the saturation of 
the blast. The whole machine is automatically 
operated ; the fuel feed, which is carried out by 
a gas-tight compartmented wheel, is worked as 
mecemmary | under the contest of a refractory dip- 


vol. 2, page 214 (1940). 
Feuerungstechnik, vol. 29, page 19 


* Motortechn. ‘Zeit., 
t K. Schmidt, 
(1941). 





di 


ste Om @ 26 





May 28, 1943. 











stick which registers the level of the fuel in the 
producer, while the blast-saturation is altered 
thermostatically by the patented Deutz device. 

It is possible that the double-zone producer is 


producer-gas vessel, a ship of some 3,000 tons 
dead weight which has recently been completed on 
German account. The ship’s primary fuel is brown- 
coal briquettes, but much emphasis is laid on the 
fact that peat and wood can also be employed as 
alternative fuels; and this—in particular the use 
of wood—suggests strongly that the Deutz producer 
is installed. 





STATISTICS IN THE FUEL AND 
POWER INDUSTRIES.* 
By O. W. RoskiLt. 
(Continued from page 404.) 


A BRIEF survey of figures concerning fuel and power 
which are available in this country is obviously neces- 
sary before it is possible to discuss the gaps in our 
knowledge. I will distinguish between figures collected 
by Government and those collected by the industry 
itself. Many of the latter are, of course, not available 
to the public and the same is true of many figures which 
have been collected by the Government since the war, 
often using their special war-time powers. The in- 
formation about the fuel and power industries now 
available inside the Ministry of Fuel is probably more 
complete than has ever been the case before, and it is 
to be hoped much of it will, after the war, see the light 
ofday. It is important that Government departments 
remember that they are not the only agencies who have 
to make decisions affecting an industry and that, if 
they wish individual companies in the industries to 
make decisions which run broadly parallel with Govern- 
ment policy, they must make available the facts on 
which that policy has been based. 

The coal industry is well served with statistics on 
the production side. The Annual Reports of the 
Secretary for Mines cover output, with division by 
districts, average net selling values, coal cleaning 
statistics, coal breaking and crushing statistics, output 
and inland and export allocations made by the Central 
Council (divided by districts), employment statistics 
in great detail (above and below ground, males and 
females with division by age groups and districts), 
average weekly number of days on which coal was 
wound and pits were idle through holidays, want of 
trade, disputes and other causes, provisions of district 
wage agreements, averagé earnings of miners, average 
costs of production, proceeds and profits with division 
of costs in detail, general distribution of coal available, 
including exports, bunkers, and eight sub-divisions of 
home consumption (gas works, electricity, railways, 
iron works, steel works, collieries, etc.). Exports (ton- 
nage and value) are divided in great detail by countries 
of destination and ports of origin and the countries are 
regrouped according to the chief consuming areas. 
Export figures are also available divided by kind and 
size of coal (anthracite steam, gas, etc., and small, sized 
large, etc.). The coking industry is treated in some 
detail, showing coal carbonised and coke and breeze 
produced divided according to categories of ovens, and 
production and disposal of coke-oven gas. Similar 
figures are available for gas coke and for coal used in 
the manufacture of briquettes or manufactured fuel. 
The section on prices covers average declared f.o.b. 
values of export coal divided by port of shipment and 
kind of coal and inland market quotations for different 
classes of coal. Plant and equipment in use is treated 
in considerable detail, with valuable sub-division—e.g., 
electrical equipment, coal cutting machines, conveyors 
and loaders. Detailed figures are available for the 
method of support in use below ground, for the different 
types of explosive used and for number of shots fired 
with division by method of detonation. The section 
on accidents analyses the causes of death and injury 
in great detail and similar figures are available in the 
case of diseases such as nystagmus, silicosis, etc. 

When it is remembered that the Mining Association 
and the Mineworkers’ Federation both collect, on their 
own account, further detailed statistics which are not 
publicly available, mainly on production and labour 
matters, respectively, it will be seen that the coal 
industry is not badly served so far as statistigs are 
concerned. There are also year-books like the Colliery 
Year-Book which generally contains over 100 pages of 
statistics, mostly taken from Government and other 
publications, but collected together and reproduced 
over a long period so that trends can be seen. Such 
year-books are widely used in the industry for quick 
reference by those who cannot arrange to keep all the 





* Paper read at a meeting of the Institute of Fuel 
held in London on Thursday, May 20, 1943. 
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original sources of figures. Three comments, I think, 
are worth making. 
In the first place, this is an industry in which the 


State has frequently intervened, and intervention has 


being used in what is, in effect, the first sea-going | generally provided, among other things, for the collec- 


tion of statistics—e.g., the Coal Mines Act, 1930, as 
regards figures for allocations made by the Central 
Council and for actual output, export disposals and 
inland disposals. Secondly, it is a hazardous industry 
in which men’s lives and health may be at stake. 
Figures concerning safety measures, causes of accident, 
and disease, etc., follow from this—e.g., the Coal Mines 
Act, 1911, as regards accident statistics. Thirdly, 
although the figures concerning the various aspects of 
production (including labour) are fairly comprehensive, 
and although exports are well covered, figures concern- 
ing home consumption are extraordinarily meagre. 
It is interesting to speculate on the effect on the present 
fuel efficiency campaign, had full and accurate figures 
for consumption in each industry already been available 
over a period of years. One of the most valuable uses 
for figures is to relate two series together. Figures for 
output and for labour employed can be used to give 
average output per man, and such figures immediately 
permit a comparison to be made between any individual 
colliery and the district or country as a whole. Con- 
sumption of coal (or of all fuel, expressed in therms) 
per ton of product is a most valuable figure. This 
enables each works to make a comparison of its own 
with average practice in the industry, and, as is well 
known, large-scale economies come as much from raising 
the standard of the worst to that of the best as from 
radically new departures in technique. Table I, here- 


TABLE I.—Division of.Consumption of Coal in Great 
Britain (million tons). 














—_— | 1930. 1935. 
| 
| 
Industries covered by the Census of Pro- | 
duction :— | 
Coke ovens and manufactured fuel | 
works .. ¥ i ay ..| 18-36 18-61 
Gas works ae ..| 17-85 17-56 
Coal mines - ~_ 14-21 11-57 
Electricity undertakings 9-37 11-93 
Iron and steel .. - os 4 9-06 9-03 
Bricks, cement, pottery, glass and 
building mats. . *. oe nt 7-08 8-60 
Textiles .. oe 7-13 7-58 
Chemical industries ae - asd 3-82 4-52 
Food, drink and tobacco industries .. 3-44 3-43 
Printing paper and stationery ee 2-68 2-95 
Engineering, shipbuilding and vehicles 1-75 1-71 
Other industries, public utilities and 
Government departments® .. ps 4-67 4-57 
99-42 102-06 
Railway companies (for loco. use)... 12-87 12-29 
Vessels engaged on the coast wise trade 
(bunkers) on a oe oe 1-28 1-25 
113-57 115-60 
Consumption by firms employing less 
than 10 persons (not covered by 
Census), by domestic users, by com- 
mercial firms and institutions, and 
by distributive and catering trades 
(by difference) . - , 53-01 48-87 
Total consumption 166-58 164-47 











* Chiefly (in order of importance) non-ferrous metals, non- 
metallic and metallic mines and quarries, water undertakings, 
railways (for manufacturing purposes), War Office (including 
ordnance factories), etc. 
with, summarises almost all that is publicly known 
about the division of consumption of coal in Great 
Britain—and even this has had to be pieced together 
and is probably rather inaccurate. The fact that the 
Ministry of Fuel and Power is believed recently to have 
collected much more accurate and detailed figures does 
not alter the facts that (a) if the figures had been 
available before, they would have enabled attention 
to be focused on fuel economy much more quickly 
and accurately ; (6) they are still not available as a 
series over a period showing the trends—e.g., which 
industries are improving their fuel economy practice, 
and which are not; (c) they are not available to the 
industries concerned. Under war conditions, this is 
inevitable, as the figures would certainly be of use to 
the enemy, but they should be published as soon as 
possible. They are likely to be much more use in the 
hands of industry than in the hands of the Government. 
Much the same applies to gas as to coal. The produc- 
tion side is fairly well covered, so far as basic statistics 
are concerned, by what were formerly the annual 
Board of Trade Returns Relating to all Authorised Gas 
Undertakings in Great Britain. Part I of these returns 
gives the quantity of coal carbonised, of coke used for 
water gas and producer gas and of oil used for car- 
buretting. Also the quantity of coal gas and water 
gas made ; the sales of gas to local authorities for public 
lighting, to prepayment consumers and to other con- 
sumers; the quantities of residuals made (coke and 
breeze, tar and sulphate of ammonia); the number of 
prepayment and ordinary consumers, and the length 
of mains. These figures are available both in total for 








the whole country and in detail for every undertaking. 
Separate tables show the quantities of “other gas” 
made (e.g., Mond gas, Tully gas, producer gas, etc.) ; 
gas sold separately for industrial purposes through a 
separate main; gas bought by and sold to authorised 
undertakings ; gas bought from coke ovens by author- 


ised undertakings, ete. Part II of the Board of Trade 
returns contains very complete financial statistics. 
Beyond global figures and figures for public lighting, 
however, which account for under 5 per cent. of total 
sales, little or no statistical material on consumption is 
available. Indeed, though a few undertakings such as 
Sheffield, have published estimates for the division of 
their consumption between industrial and domestic, 
the majority have little idea of what this division is— 


TABLE II.—Division of Consumption of Coke in Great 
Britain (thousand tons). 




















—— | 1930. | 1935. 
(1) Total make of gas coke and breeze by 
authorised gas undertakings (B.O.T. 
statistics) .. bs - aie ..| 11,913 11,541 
(2) Estimated total make of gas coke and 
breeze* .. = ia oa 12,400 | 12,000 
(3) Estimated total make of gas coke* 12,000 11,600 
Estimated total make of breeze a 400 400 
(4) Estimated consumption of gas coke by 
gas undertakings (item 2 less item 5 and 
assuming all is coke) “s as ew: 4,400 4,360 
(5) Sales of gas coke and breeze (Census of 
Production) me at al : 8,000 7,640 
(6) Exports of gas coke es o! we 916 865 
(7) Estimated total gas coke available for 
consumption (item 5 less item 3 less 
item 6) .. os 7 - nn 6,700 6,400 
(8) Total make of oven coke (Mines Depart- 
ment) on <4 .. (estimated) 11,400 11,939 
(9) Total make of oven breeze (Mines De- 
partment) “ .. (estimated) 800 816 
(10) Exports of metallurgical coke .. = 1,547 1,584 
(11) Consumption of coke for pig iron ( Brit- 
ish Iron and Steel Federation) .. ‘ 7,380 7,099 
(12) Estimated oven coke available for con- 
sumption for other uses (item 8 less 
item 10 less item 11) o* on a 2,473 3,256 
(13) Estimated total gas coke and oven coke 
available for consumption for purposes 
other than pig iron manufacture (item 
7 plusitem 12) .. - ae i? 9,173 9,656 
(14) Consumption of coke divided by princi- 
pal industries :— 
(Census of Production) 1930. ; 1935. 
Textile trades 71 | 97 
Leather trades 28 30 
Clothing trades “— 48 79 
Iron and Steel 
Trades : | 
Blast furnaces 7,229 7,170 
All other we 456 856 | 
Engineering, ship- 
building and 
vehicles ° x 596 652 
Non-ferrous metal 
trades - Bs 142 168 | 
Food, drink and | 
tobacco ae i 371 455 | 
Chemical and allied 
trades on as 500 315 
Miscellaneous 
tradest ss es 190 46 
Paper, printing and 
stationery trades .. 45 73 
Timber trades es 12 19 
Clay and building 
materials trades .. 173 184 
Building and con- 
tracting . ae. 31 35 
Mines and Quarries 2380 260 
Public Utility Ser- 
vices and Govern- 
ment Departments : 
Public Utilities 
and Local 
Authoritiest ° 415 388 
Government De- 
partments . 31 23 
10,618 | 10,850 
Deduct blast furnaces to eliminate duplica- 
tion with item 12, giving coke consump- 
tion by all other industries covered by 
Census - os ae es ~ 3,389 3,580 
(15) Estimated consumption of gas and oven 
coke for domestic and commercial pur- 
poses, and industries employing less = 
than 10 persons (item 13 less item 14). . 5,784 5,976 

















* Taking output of non-statutory undertakings at 3-5 per cent. 
of total output, and output of coke as 93 per cent. of the output 
of coke and breeze together. 

+ Decline mainly due to decreased consumption of coke in the 
coke and byproducts trade itself. 


¢~ Excluding consumption of (purchased) coke by gas under- 


takings which is included in item 4. 

let alone any sub-division of industrial consumption 
by industry or purpose or the important division 
between domestic consumption proper and com- 
mercial consumption in shops, offices, hotels, institu- 
tions and the like. The difficulties are admitted. It 
is not always possible to meter supplies separately 
(particularly if the consumer pays for the meter) and 
a single company may use gas for heating platens of 
plastic moulding presses, for heating a conveyor 
enamelling oven, for space heating in offices, and for 
cooking in the canteen. At present little or no collec- 
tive effort is made to overcome these difficulties, 
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probably because, although most sales managers know 
that sales effort cannot be planned without market 
survey, they cannot get their views translated into 
action owing to the very widespread feeling that the 
collection of a lot of figures is just a waste of time. 

I am touching here on an important point of principle. 
I am opposed to compulsion as much as most people in 
this country, but I do suggest that we must more 
frequently use the test “does the gain to the com- 
munity and through the community to the individual, 
outweigh the trouble or disadvantage to the individual 
of any contemplated compulsion?” The pooling of 
useful figures compulsorily obtained, where they cannot 
reasonably be obtained by individual initiative, seems 
to fall clearly within the bounds of justifiable compul- | 
sion. I would, however, like to see a tribunal to which 
all contemplated demands for statistics must be sub- 
mitted, with a case setting out the purpose for which 
they are required, before any individual or company | 
can be forced to fill in yet another form. The form | 
should contain, on the back, a summary of the purpose 
underlying the questions and the tribunal should pay 
far more attention than is now common to the use of | 
ingenuity in presentation of the questions and per- 
tinency of the form as a whole. 

I have referred, in dealing with coal, to the coke-oven 
coke statistics of the former Mines Department. I 
should mention also the useful capacity tables for | 
individual coke-oven plants given in the Coke Oven | 
Managers’ Year-Book. Here again a certain amount | 
of statistical material is available to the co-operative 
selling organisations which grew out of the London and | 
Counties Coke Association, but in the main the informa- | 
tion on consumption is very scanty. Taking metal- | 
lurgical and gas coke together and combining statistics 
from several different sources, some sort of picture can 
be obtained as shown in Table II, on page 425. 

The electricity supply industry is well served with 
statistics on the generation and bulk transmission side, 
for which it has principally the Electricity Commis- 
sioners to thank—another example (like the coal 
industry) where public control has brought with it 
the benefits of improved statistical knowledge of the 
industry. This may provide some compensation to | 
those who think that Government interference has | 
already gone too far. It is impossible to summarise 
briefly the range of statistical information included in | 
the annual reports of the Electricity Commissioners, 
but the matters covered include the number of different | 
types of authorised undertakers, the units generated | 
by them, and the fuel (coal, coke, breeze and oil fuel) | 
consumed for the purpose. Generating stations are | 
grouped by size and by type of ownership. Units sold 
are divided by public authority and by company | 
undertakers. Figures are given for the capacity 


(in kW) of generating plant sanctioned during the year, 
divided between new generating stations and extensions ! 
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to existing stations and between public authority, | 


company and other undertakers. A separate report 
on “ Generation of Electricity in Great Britain " gives 
each year detailed figures for the relation of units gener- 
ated to fuel consumption, and the third report published 
each year is the “ Return of Engineering and Financial 
Statistics Relating to Authorised Undertakings in Great 
Britain.” 

It will be seen once more, however, that figures deal- 
ing with consumption are sadly lacking, though mention 
should be made of the results (published in the annual 
reports of the Electricity Commissioners) of the 
demonstration schemes of rural electrification. Con- 


TABLE III.—Division of Consumption of Electricity 
in Great Britain (million kWh). 
| 1930 1935 
(1) Electricity supplied for lighting (separ- 


ately metered) 1,416 


(2) Electricity supplied for heating and | | 


cooking (separately metered) | | 689 
(3) Electricity supplied for combined light- | | 
ing, heating and cooking (not separ- 
ately metered) .. | 2,343 
(4) Electricity supplied for heating, lighting 
and cooking, unclassified } - gle 
(5) Total for lighting, heating and cooking 2,720 >, 364 
(6) Public lighting 168 252 
(7) Traction 1,805 2,002 
(3) Power ‘ . --| 5,339 8,175 
(9) Total items 1 to 8* . 10,032 15,793 
(10) Total units sold by authorised under- | | 
takers ( Electricity Commiasion figures) 9,030 | 14,550 
(11) Apparent sales by non-statutory under- | 
takers (item 9 jess item 10)t --| 1,002 | 1,243 
Per cent. item 11 of item 9 10 per | 8 per 
cent cent 


*Items 1 to 9 are Census of Production figures. 

+ This figure is almost certainly too high, probably because of 
some duplication in items 1 to 9, and partly owing to differences 
in statistical methods between the Census and the Commissioners 
sumers are divided into three categories: (a) domestic 
premises (including ships, etc.) ; (6) farms; and (c) fac- 
tories, other power consumers and miscellaneous. In 
each case, the number of consumers connected, the 
units sold during the year, and the average revenue 
per unit sold are given. The annual reports of the 
Central Electricity Board also gives the number of miles 
of transmission line comprised in the “ grid’ and the 


| voltages at which they operate, the number and 


capacity of switching and transformer stations, the 
number and average cost of production of generating 
stations controlled by the grid, and various other 
figures. 

Table III, herewith, is an attempt to make some sub- 
division of the consumption of electricity in a similar 
way as that adopted for coal and coke. 


(To be continued.) 
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REAR OF MACHINE. 


NEWALL PLAIN GRINDING 
MACHINE. 


Tue Newall grinding machine illustrated on this and 
the opposite pages and on page 430, is a considerably 
improved design of the original machine introduced 
about three years ago, but differs from the Newall 
| universal grinding machine described in ENGINEERING, 
vol. 153, page 187 (1942), as it is constructed for plain 
grinding only. Its correct designation is the Newall 
X.L. 4 in. by 18 in. plain grinder, the dimensions being 
the maximum diameter and length, respectively, of 
| work that can be ground with a standard wheel 14 in. 
in diameter by 1 in. width of face. The height of 
centres is 34 in., and there are six workhead speeds and 
three wheel speeds. The traverse of the work table is 
hydraulically operated and has a wide continuously- 
variable range of speeds. The work table can 
swivelled for grinding tapered components up to an 
included angle of 7 deg. The controls are conveniently 
grouped together on the front of the machine base, thus 
| necessitating the minimum movement on the part of 
|this operator, which is an important feature in a 
| machine designed for turning out accurate work at a 
high rate of production. The electrical control gear is 
| housed in the base and is completely protected from oil 
| and water. 
| The general construction of the machine will be clear 
| from Figs. 1 and 2, the former showing the operating 
side and the latter the rear. The headstock, seen on 
| the left of Fig. 1, and on the right of Fig. 2, is shown 
| to a larger scale in Figs. 3 and 4, opposite, and in Fig. 5, 
on page 430. A small motor mounted on top of the 
headstock drives, through V-belts, the countershaft 
seen on the left in Fig. 3, and from this shaft the face 
late is driven when dead-centre grinding is being done. 
he belt cover of this final drive has been removed in 
Fig. 3 in order to show the method of belt tightening 
by a jockey pulley carried on an adjustable bracket. 
The cover, however, is seen in place in Fig. 5, page 430, 
which shows a 4}-in. four-jaw chuck mounted in place 
of the face wage Figs. 3 and 5 both show how the belt 
tensioning for the drive to the countershaft is effected 
by sliding the motor base transversely across the 
headstock. The cover for this drive is removed in 
Fig. 4, which shows the arrangement adopted for live- 
centre driving. For this method of operation, the 
belts seen in Fig. 3 are transferred from the front to 
the back and drive the spindle, as shown. 

The six-workhead speeds are provided by a Westing- 
house unit and are selected by a rotary control on the 
| front of the machine. The speeds are 37 r.p.m., 92 
| r.p.m., 175 r.p.m., 240 r.p.m., 310 r.p.m. and 400 r.p.m. 
| The spindle is of alloy steel, hardened and ground and 

lapped into long adjustable phosphor-bronze bearings 
of the —— type. An electrically-controlled brake 
lis incorporated in the drive, and this brake operates 


be 





























ENGINEERING. 





427 





MAY 28, 1943. 





PLAIN GRINDING MACHINE. 


MESSRS. NEWALL ENGINEERING COMPANY, LIMITED, PETERBOROUGH. 








Fie. 3. 


Heavstock Drive FoR Drap-CenTRE GRINDING. 








Fie. 4. 


immediately the electrical circuit of the machine is | 1,870 r.p.m. and 2,200r.p.m. The driving motor, which 


broken. 


Automatic lubrication is provided for the | is of 3 h.p., is seen to the left of Fig. 2. 


It is carried 


bearings and a built-in sight-feed indicator is fitted.|on a base which can be adjusted on the wheelhead 
Both the headstock and the tailstock are mounted on | slide to provide for belt-tensioning. The slide itself is 


a platen which is carried on the table. 

rovides the swivelling adjustment for taper grinding, 

ing capable of swivelling in the horizontal plane. 
The adjusting screw, pointer and graduated scale for 
setting can be distinguished in the bottom left-hand 
corner of Fig. 6, the tailstock being removed. This 
figure also shows the swarf tray surrounding the platen 
and the extensions to the table to protect the ways, 
which consist of accurately-scraped V and flat surfaces. 
Lubrication of the ways is effected from oil wells in 
the base of fhe machine. The tailstock is fitted with 
a spring-loaded plunger, adjustable both axially and 
for spring compression. The plunger can be locked in 
the tailstock when required and the tailstock itself can 
be locked securely in any position on the platen. The 
diamond holder for normal wheel dressing is fitted to 
the tailstock. 

The table is traversed hydraulically, the oil being 
supplied by a constant-delivery gear-type pump driven 
by the 1} h.p. motor seen on the base on the right in 
Fig. 2. The oil is contained in a tank of large capacity 
in the base. The rate of traverse is regulated by a 
control knob at the front of the base and is continuously 
variable between } in. and 17 ft. per minute ; the com- 
plete range is covered by a half turn of the control. 
The hydraulic traverse is put into operation by the 
lever seen immediately below the headstock in Fig. 1. 
This lever is interlocked with the handwheel to the 
left of it by which the table is hand-traversed when 
required. The handwheel operates through reduction 
gearing and rack and pinion, so that it is very light to 
manipulate. The interlocking device, of course, pre- 
vents either traversing motion being applied while the 
other is in operation. The length of the table traverse 
is determined by dog stops carried on a T-slot in the 
front of the table, as seen in Fig. 1. One of the stops 
is visible on the extreme left in Fig. 6. The projecting 
serew seen in this illustration is for the fine adjustment 
of the contatt arm independently of the setting along 
the T-slot. The arm can be turned clear of the reverse 
lever normally actuated by it in order to free the table 
when it is necessary to extend its traverse as, for 
instance, when wheel dressing. 

The wheelhead is shown in Fig. 6. The belt guard 
has been removed in order to show the nature of the 
drive, which consists of two V-belts between the three- 
step ~—— and driven pulleys. The three grinding- 
wheel spindle speeds thus obtainable are 1,500 r.p.m., 








The platen | carried on long accurately-scraped ways and is hydrauli- 


cally-operated for rapid approach to, or withdrawal 
from, the work. Control is effected by the lever on the 
front of the base seen to the right hand of Fig. 1. 
Movement of this lever to the right starts the head- 
stock spindle and brings the wheelhead forward to the 
grinding position, while movement to the left applies 
the spindle brake and withdraws the wheel from the 
work. The in-feed of the grinding wheel is effected by 
a pawl and ratchet mechanism on the cross-traverse 
screw ; the position of the screw is indicated by the 
handwheel at approximately the centre of the machine. 
The pawl and ratchet mechanism enables the feed to 
be applied intermittently, and it can be engaged or 
disengaged instantaneously by movement of a small 
lever situated immediately above the handwheel. The 
feed is applied only at every other reversal of the 
table; that is, when the table reaches the headstock 
end of the machine. It can be varied in amount from 
0-002 im. to 0-003 in., corresponding to reductions in 
diameter of the work of 0-004 in. to 0-006 in., respec- 
tively, by rotation of the knob seen below the hand- 
wheel. A dead stop is provided on the wheel side so 
that the total amount of feed can be limited, thus 
giving accurate control of the final diameter of the 
work. 

The grinding-wheel spindle is of Nitralloy steel and 
is mounted in phosphor-bronze bearings. Automatic 
lubrication is provided. The oil filler cap is seen on 
the cover above the spindle in Fig. 6, with two sight- 
feed lubricators to the bearings below it and the oil- 
sump level indicator at the bottom of the casing. The 
inner wheel flange is fitted with weights for balancing. 
In Fig. 6 is also seen the grinding lubricant supply to 
the wheel. Delivery is at the rate of 6 gallons per 
minute and the discharge passes through a strainer 
in the top of the drip tray into a large tank in the 
base of the machine. The pump is driven by a }-h.p. 
motor. Efficient splash guards are fitted and these, 
together with the strainer, are easily removed. The 
wheel guard is also readily detachable. The mechanisms 
shown in Figs. 7 and 8, page 430, are not part of the 
machine proper, but are optional attachments, that in 
Fig. 7 being a device for grinding the centres. As will 
be evident, this is clamped to the ways of the bed and 
is arranged so that when the machine is set for parallel 
grinding the centres can be ground to a cone with an 
apex angle of 60 deg. The centre is rotated by the 





Heapstock Drive ror Live-CenTRE GRINDING. 


geared handwheel on the attachment. This device 
enables the operator to grind his own centres and so 
avoids the delays which would be caused by returning 
the centres to the’ tool room for regrinding. 

The attachment shown in Fig. 8 is also carried on the 
machine ways and is used for dressing the wheel to 
any required angle. For this purpose, the tool holder 
is arranged to swivel on a graduated base and the 
traverse of the tool across the face of the wheel is 
effected by a handwheel-actuated screw. The screw is 
protected from debris by the wing-like projections 
shown. It will be noticed that the tool can be inserted 
in the holder at either side, so that, since the amount 
of swivel is 360 deg., the wheel can be dressed either 
from left to right or vice versa. A third attachment, 
not illustrated, is also available. This is mounted on 
the ways in the same manner as the other two and 
enables the wheel to be dressed with either a convex or 
concave surface. A setting arm is provided with the 
attachment and the setting of the diamonds to the 
radius required is normally carried out with slip gauges. 
A standard fitting is a two-point steady for work from 
fs in. to 1} in. in diameter. The floor space occupied 
by the machine is 6 ft. 8 in. by 4 ft. 2 in. and the 
weight is 2 tons 10 cwt. approximately. The machine 
is now manufactured for Messrs. Newall Engineering 
Company, Limited, Peterborough, by Messrs. Keighley 
Grinders (Machine Tools), Limited, and the sole agents 
for its distribution are Messrs. E. H. Jones (Machine 
Tools), Limited, Edgware-road, The Hyde, Hendon, 
London, N.W.9. 





PARCELS FOR IRaQ.—The Postmaster-General has 
announced that Customs declarations of the non-adhesive 
type and despatch notes are no longer required in respect 
of parcels for civil addressees in Iraq. Instead, a Oustoms 
declaration of the adhesive type should be affixed to each 
parcel sent to that country. 





THE CASTING OF Brass INGOTsS.—We are informed 
that the volume entitled The Casting of Brass Ingots, 
by Dr. R. Genders and Mr. BE. L. Bailey, published in 
1934 by the British Non-Ferrous Metals Research Asso- 
ciation, Euston-street, London, N.W.1, is now out of 
print. As the book is in considerable d d, the 
Association have decided to re-issue it by the photo- 
litho-offset process, complete with all the illustrations, 
as in the original edition. The volume will appear 
shortly and orders for copies, price 21s. each, should be 
placed with the Association at the address given above. 
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Associate Member to Member.—Harold Ernest Camp-| Tue following specifications of engineering interest 
bell, B.A., B.A.I. (Dublin), Belfast; Cecil Frederick | have been issued by the British Standards Institution. 
Grundy, M.Eng. (L’pool), Doncaster; Roy Patterson | Copies are obtainable from the Publications Depart- 
Key, B.Se. (Leeds), Droitwich; Ernest Richard | ment of the Institution, 28, Victoria-street, London, 
Knight, M.Eng. (L’pool), London, 8.W.6 ; John William | S.W.1, at the price quoted at the end of each paragraph. 


Moncur, Bristol. a . 
. J shed-Camb sul C — rtage 
Associate Member.—William Aspin Bloodworth, | of saben i cok eter beans . “ane 
Wellington, N.Z.; Edris Emms, Abertillery; Eric brought about a nuniber of changes in wiring and 
Lloyd Gosling, B.Sc. (Eng.) (Lond.), Oswestry ; Henry | electric-cable practice, and, for certain pu 
John Grant, B.E. (Sydney), London, E.C.2; Joseph | increasing use is being made of varnished-cambric 
pay fee — (3 Saad o> ads Richard insulated cables, which, at one time, were employed 
John Keynolds, Lranskei, South Africa. mainly on board ship. Particular interest therefore 
Student to Associate Member.—Daniel Patrick Coyle, | attaches to the appearance of a revision of the British 
B.E. (National), Kingstown, Co. Dublin; Alan Graham | Standard Specification for this type of cable, which has 
Gowers, M.Sc. (Eng.) (Lond.), Louth ; Edward William | been issued as B.S. No. 608-1943 and supersedes the 
Ratcliffe, M.Eng. (L’pool.), Blackpool. 1935 edition. The 460-volt and 1,000-volt cables 
introduced into the 1935 edition have been replaced by 
Associate Member to Member.—James Houston Angus, Sionplity’ th — oe Berens Fearne wns * 
>, chi | : ica : »slie Spi ‘ . = — - 
(Eee qa a Be Se a — the same reason, certain other types of cables and some 
Douglas Crisp Gall, London, 8.E.25 ; Sidney Edward = oe, “F wow aee & Gomene aawe 
Goodall, M.Se. (Eng.), Altrincham ; Gordon Grainger Oe ob past het See 
Walsall; William Handy, Darley Abbey, Derby ; | teat trun eer they ce rnihed cambric from 
© ee y> , POY > | time ime and that it cannot, therefore, be assum 
bs ae — — — é ort —— that cambric-insulated cables will replace rubber cables 
Wallace C. ‘Me aie ‘London E18 tile °c a to an unlimited extent. It is felt, however, that the 
ham Mayer, Northwood Middx. ; " Albert Moun present revision does bring the specification into line 
London, ‘N.W.3; Paul Alphonse ‘Mossay Norwich ; —_ -s ge Q eee eee ae ee 
Owen Standidge Puckle, Edgware, Middx.; Arthur my : . —< > aan = oe a 
Eric Smith, Stourbridge; James Russell Smith, th 7. ey e — ” - emgnatine = 
Chelmsford; Daniel James Thomas, B.Se. (Eng.) a —— — — - — —— - 
Rhondda, Glam. ; Bernard Thomsett, B.Se., Neweastle- | Pocraee incladed.) on mut Water: [Price 2¢. 
upon-Tyne ; Squadron Leader Francis Stanley Wains- pce a. . . , s 
cot, R.A.F., Home Forces; Edgar Philip L. Westell, |, Flerible Trailing Cables.—A new specification, No. 
Coventry ; Maurice Hazel Whitehouse, Wolverhampton. B.S.11  - oy er enn Aa _. the —“— 
Associate Member.—Wing-Commdr. Cuthbert Cau- more oe See weg a Ky oo e ‘~ = 
mont Bazell, R.A.F., London, W.C.2; Patrick George ae 2 . Ord Fas oy a blished 1 — 
Boyd, B.Se., Monkstown, Eire; Robert Pollock Boyd, | tt yrevides for pliable amnousad Doble toth then. 
Birmingham ; Alfred Epworth Chamberlain, Rugby ; a end Biase. up to 660 volts, and four-core 
David Jocelyn Desmond, Birmingham; Kenneth : iwi , : } 
Richard Evans, M.A., Bowdon, Cheshire ; Alfred Free- | Pt? 300 volte. | Individually-sereened cables, both 
man, South Shields; Frank Foster, M.Sc. (Eng.) br re Se een to ) volts, are also 
Chelmsford . Salil AE te (fas . PhD. Godalming, included. The specification does not cover collectively- 
Sedna Gel Gent. O.lies. Little ~ ae econ ; | ane cables, which are provided for in B.S. No. 
Reginald “Henry James, Bridgend; Leslie Carter | 7 1 -_ coliestively -esseened ome —_ oF oe 
Ludbrook, B.Eng , Rugby; Richard Alan Lupton, mended ier ‘whieh 4 workings or in any cir- 
B.Sc. (Eng.), Edgware, “Middx. ; George Perrins, — in wh — 7 + is exposed to the cloments. 
Newcastle-under-Lyme, Staffs; William Ian G. Reid, ‘ore a —_ met , 
B.Eng., Timperley, Cheshire ; Stanley Rudeforth, Hand-Held Electric Drilling Machines.—Another new 


North Wembley; William Sharp, Sutton Coldfield, | SP¢cification issued by the British Standards Institution 
Reginald Harry Toynbee, Leeds;|™ that a ae flameproof, hand-held electric drilling 
: . | machines primarily for use in mines (B.S. No. 1090- 
| 1943). When first introduced in 1926, and for some 
|time afterwards, the drill-operating motor was con- 
| trolled by making and breaking the line current directly, 
PRODUCER-GAsS DRIVEN OMNIBUSES.—During the | by means of a grip switch in the drill handle. Owing 
present year the Tilling group of companies are to convert | to limitations of space and weight, this resulted in 
657 omnibuses from petrol to producer-gas operation. | rapid wear and tear of the switch contacts, but by the 
It is stated that, by a strict observance of servicing | application of remote control, which is provided for in 
routine, producer-gas driven "buses can leave their sta- | the present specification, the duty of the grip switch 
tions, carry out their journeys, and return home in the | was limited to the breaking of the control circuit, with 
evening as regularly as their predecessors, and that, in | a corresponding reduction in the maintenance charges. 
a regular service over country which is not too! In order to meet the requirements of overseas markets, 
difficult, an average speed of between 15 miles and 18 | however, the specification allows either direct or remote 
miles an hour can be relied upon. control. The specification applies to drilling machines 
—_ ; designed to be driven by a three-phase induction-type 
INSTITUTION OF ELECTRICAL ENGINEERS.—Mr. A. G. | squirrel-cage motor operating on a current supply not 
Ramsey, O.B.E., B.Se. (Eng.), has been nominated | exceeding 125 volts. It is specified that the frequency 
chairman of the Installations Section of the Institution | shall be either 50 cycles or 150 cycles, at the Dption of 
of Electrical Engineers. Mr. E. W. Moss has been | the manufacturer. ” Where the frequency of supply is 
nominated chairman of the Measurements Section, Mr. | other than that for which the motor is designed it will 
T. R. Scott, B.Se., chairman of the Transmission Section | be necessary to introduce a frequency changer, to be 
and Mr. T. E. Goldup, chairman of the Wireless Section. | provided by the user, between the source of supply and 
These gentlemen have been nominated by the Committee | the drilling machine. Where the general system pre- 
of the Section concerned and the nominations are for | vailing is direct current, a motor generator is used to 
vacancies which will occur on September 30. provide low-voltage three-phase current for the 
—_—— |machine. [Price 2s., postage included.] 
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Birmingham ; 
Alfred Ronald Wallworth, North Harrow, Middx. 











Roaps In R#opesta.—In connection with the recent | 
retirement of Mr. F.*T. Stuart Chandler, O.B.E., from | 
the position of chief engineer, Roads Department, 

Southern Rhodesia, some interesting contrasts have been BOOKS RECEIVED. 

made between the present position and that which | New Methods for Sheet Metal Work. A Practical Working 
obtained when he assumed office, 18 years ago. It is | Textbook for Apprentices, Sheet Metal Workers, Platers 
stated that whereas, in 1925, there was not a single | and Draughtsmen, Engaged in Engineering, Aircraft, 
road bridge or culvert in Southern Rhodesia, there are| Shipbuilding and Other Industries. By W. CooKson. 
now in existence 13 high-level bridges and 366 low-level Second edition, revised and enlarged. ‘“ Piccancot,” 
bridges, the capital cost of which has been met from a fund Gloucester-road, Sutton, Surrey : The Technical Press, 
bequeathed by the late Mr. Alfred Beit and administered Limited. [Price 8s. 6d. net.) 

by the Beit Railway Trust. Culverts to the number of | Torque Converters or Transmissions for use with 
5,742 have also been constructed. The statement is Combustion Engines in Road and Rail V ehicles, Tractors 
also made that in 1925 practically all roads were mere and Locomotives. By P. M. Hetptr. London: Iliffe 
tracks wandering through the bush, but that, sincé then, and Sons, Limited, Dorset House, Stamford-street, 








3,000 miles have been re-aligned, some 2,500 miles| 8.E.1. [Price 30s. net.) 
gravelled and drained, and 2,123 miles laid with Tarmac | The Journal of the Institute of Metals. Volume LXVIII. 
strips. All main roads are now classed as “ all-weather ” | 1942. Edited by N. B. VaueHan. London: Offices 


of the Institute, 4, Grosvenor-gardens, Westminster, 








May 28, 1943. 


PERSONAL. 

The board of Messrs. VICKERS-ARMSTRONGS Livrren 
have asked the Minister of Aircraft Production to allow 
Str ALEXANDER DUNBAR to return to active duty with 
the Vickers group of companies, and the Minist has 
agreed to release him from the end of the present ronth, 
Sir Alexander joined the Ministry two years age and 
was appointed Controller-General in July, 1942. 


Smr ALEXANDER AIKMAN, C.I.E., has been elected 
deputy chairman of Electric and Musical Industries, 
Limited. 


Mr. OLIver R. H. Bury, who has been a dire of 
the San Paulo (Brazilian) Railway Company, Lit ited, 
since 1915 and was elected chairman in 1931, has now 
relinquished that position. Mr. G. M. Boor has been 
appointed to succeed Mr. Bury as chairman. 


Mr. H. A. Jones, senior administrative officer of the 
Air Ministry, with the British Air-Liaison Mission in 
Ottawa, has been appointed Director of Administration 
and Finance with the Royal Air Force Delegation in 
Washington, U.S.A. 

Mr. B. P. Hriw has been elected chairman and Mr. 
E. M. Myers, honorary secretary, of the Newcastle-upon- 
Tyne Section of the Society of Chemical Industry for 
the 1943-44 session. 


Mr. H. M. Rostron, A.M.I.E.E., has been appointed 
engineer and general manager of the Liverpool Overhead 
Railway. He is successor to Mr. W. L. Box, 
A.M.1.Mech.E., who, as stated on page 228, ante, relin- 
quished the position in March for reasons of health. In 
the interim, Mr. J. H. Fow ies has been serving as 
acting general manager and engineer, by permission of 
the Mersey Railway. 

Mr. J. L. Hmron, A.M.1I.Mech.E., has been appointed 
general manager of one of the works of Messrs. Hoffmann 
Manufacturing Company, Limited. 

Mr. G. M. McLAaREN has been elected chairman of 
the Scottish Branch of the Institution of Structural 
Engineers for the 1943-44 session. Mr. R. H. SHakpr, 
65, Bath-street, Glasgow, C.2, has been elected honorary 
secretary. 

Mr. R. Jacoer, A.M.1.Mech.E., has been appointed 
assistant to the chief engineer of Messrs. Murex, Limited. 


Masor F. W. ABRAHAM, M.I.Loco.E., A.M.Inst.T., 
Assistant Divisional Superintendent of Operation, London 
Midland and Scottish Railway, Crewe, is to succeed 
Mr. W. LAND on the latter’s retirement from the position 
of Assistant Superintendent of Motive Power, Watford. 


Sir FREDERICK E. Resseck, D.L., J.P., chairman and 
managing director of Messrs. Harland and Wolff, Limited, 
is temporarily relinquishing the chairmanship in order to 
devote his whole time, as managing director, to produc- 
tion problems. Mr. C. J. G. PALMOUR has been appointed 
temporary chairman of the company. Mr. J. SINCLAIR, 
A.M.I.Mech.E., has recently joined the staff of the firm 
as assistant manager of the outside engine works 
department. 

Mr. P. ASHLEY Cooper, Dr. C. C. GARRARD, M.L.E.E., 
and Mr. G. CHELIOTI have joined the board of the 
General Electric Company, Limited. 

MESSRS. STRAIN AND ROBERTSON, consulting engineers, 
154, West George-street, Glasgow, C.2, inform us that 
Mr. JAMES JAMIESON, B.Sc., Ph.D. (Mich., U.S.A.), who 
has been a member of their staff for a number of years, 
has been taken into partnership. 

Simm ALFRED FAULKNER, C.B., C.B.E., is to succeed 
the late Srr E. Havitanp Hivey, K.B.E., as Regional 
Transport Commissioner of the Eastern Region. Sir 
Alfred Faulkner is continuing, for the present, to act as 
Director of Alternative Motor Fuels, Ministry of War 
Transport. 





TABLES OF MOMENTS OF INERTIA AND SECTION MODULUS 
OF ANGLES, CHANNELS AND BULB ANGLES: ERRATUM. 
In our review of the volume, Tables of the Moments of 
Inertia and Section Modulus of Ordinary Angles, Channels 
and Bulb Angles, with Certain Plate Combinations, which 
appeared on page 324, ante, we regret that, by a 
printer’s error, the name of the Director of the United 
States Bureau of Standards, Dr. Lyman J. Briggs, was 
given as Biggs. 

Raw MATERIALS FROM MApaGascarR.—To facilitate 
the resumption of economic relations between Madagascar 
and the Allied nations and to ensure the maximum par- 
ticipation, in the war effort, of all the resources of Mada- 
gascar, the French National Committee has agreed with 
the Governments of the United Kingdom and the United 
States that, until further notice, certain surplus food- 
stuffs and raw materials will be purchased through the 
Allied Government agencies at prices to be mutually 
agreed upon. The raw materials include bristles, hides, 
rubber, raffia, kapok, sisal, hemp, beryllium ore, corun 
dum, phosphates, mica, graphite, grey agate, coconut 





highways. The Roads Department have also constructed 


aerodromes and parade grounds for the Services, ' §.W.1. 





charcoal, guano and tung oil. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel Trade.—West of Scotland steelmakers 
are unable to accept any new business this quarter, and 
for the next quarter also the maximum will soon be 
reached. The production of locomotives has increased 
greatly during the last year or two, and steel for this 
purpose takes a high place on the priority list. Scottish 
firms manufacturing special and alloy steels are now 
producing equally with the English firms who specialised 
in this work before the war. Large quantities of special 
stcel plates and sections are being delivered to customers 
south of the border, although the shipyards and heavy 
engineering industries in Scotland are receiving full 
supplies. Prices are unchanged, and are as follows :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton ; medium plates, } in. 
and thicker, rolled in sheet mills, 211. 15s. per ton; 
black-steel sheets, No. 24 gauge, 22/1. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton all for home delivery. 

Malleable-Iron Trade.—The market quotations in this 
trade remain as follows :—Crown bars, 151. 12s. 6d. 
per ton; No. 3 bars, 13/. 12s. 6d. per ton; No. 4 bars, 
131. 178. 6d. per ton; and re-rolled stee] bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Hematite, basic iron and 
foundry irons are in strong demand and raw materials 
are in satisfactory supply. The market prices are as 
follows :—Hematite, 61. 18s. 6d. per ton; basie iron, 
6l. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton; and No. 3, 
6l. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

(ieneral Situation.—The iron and steel producing plants 
continue to provide for the needs of the war industries 
but the present outputs have little available for other 
requirements. As bookings will absorb almost the whole 
of the make to the end of June, there is little scope 
for market transactions. There are ample supplies of 
native raw materials that are relieving the inconvenience 
of the shortage of imported ores, of which ample cargoes 
are expected at Tees-side ports. Most semi-finished 
commodities are in satisfactory supply. The manufac- 
tured-iron branch of the Middlesbrough staple industry 
has developed further strength and the steelworks are 
operating at full capacity. 

Cleveland Iron Trade.—The situation as regards 
foundry pig iron shows little change. The make of local 
brands is still intermittent and light, but regular supplies 
are being received from other producing areas. 

Basic Iron.—The output of basic iron is adequate for 
the heavy requirements of the producers’ steelmaking 
plants, but the occasional small surplus does not justify 
the release of any tonnage for the market. 

Hematite.—Conditions still impose severe restriction 
on the distribution of hematite and low-phosphorus 
grades of iron. Parcels are delivered to authorised users 
only for urgent needs. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are satisfactory and the withdrawals from 
stock of steel semies has been checked by an improve- 
ment in the supply to the re-rolling mills where most 
of the work in hand is for Government purposes. Manu- 
factured-iron producers have well-filled order books and 
are turning out an increasing tonnage, particularly of 
heavy descriptions of material. The demand for ordi- 
nary carbon qualities, as well as for special and alloy 
steels, is unabated. Business in sheets is quieter, but 
makers’ are extensively sold and are not desirous of 
booking further orders. Any parcels of other finished 
commodities available are rapidly taken up. The demand 
for ship, tank, boiler and armour plates and light and 
medium sections is increasing, but full contract deliveries 
of railway requisites, pit props and colliery roofings are 
also required. 

Scrap.—Good supplies of scrap are reaching users, but 
buyers are still desirous of placing substantial orders for 
the better categories of both iron and steel. 





THE LATE Mr. H. F. MAXWELL.—We note with regret 
the death of Mr. Harry F. Maxwell, which occurred on 
April 19. Mr. Maxwell was appointed sales representative 
on the staff of Messrs. Stewarts and Lloyds, Limited, 
Winchester House, Old Broad-street, London, E.C.2, in 
1916. Shortly afterwards, however, he joined the London 
Scottish Regiment and proceeded on active service. On 
the return of peace he left the Army and took up again 
his position with Messrs. Stewarts and Lloyds ahd was 
subsequently appointed manager of the firm’s country 
department, domiciled at Winchester House. Mr. Max- 
well was 53 years of age. 














NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—A good deal of inconvenience was 
caused at steel, engineering and tool works by the short 
strike of transport workers, and production for the week 
has consequently been reduced. Emergency means of 
transport for munition workers were put into operation 
and proved effective. The demand for steel is unabated, 
and in some branches tends to expand. Deliveries of 
semi-finished products have been on a more satisfactory 
level, especially in the lower grades of steel, and this is 
helping to remove some of the congestion in tool factories, 
which has been prevalent for many months. Makers of 
hacksaw blades, for example, have been able to announce 
that while there are still delays in the delivery of high- 
speed types, deliveries of low-tungsten saws are now 
returning to normal. It is in fine steels that the demand 
has been in excess of the facilities for production ; 
although outputs have never previously been so high, 
the limits of expansion in manufacture appear to have 
been reached, at least for the time being. Shortages of 
skilled labour and of ferro-alloys are still troublesome, but 
progress is being made in overcoming these difficulties, 
notably in the use of alternative alloys and variations 
in steelmaking practice. In these matters, the research 
laboratories at leading works are playing an important 
part in collaboration with the Department of Scientific 
Research at Sheffield University, whose representatives 
maintain constant touch with Sheffield steel manufac- 
turers. There are good supplies of locally-produced 
pig-iron, and also of iron and steel scrap for re-melting. 
Derbyshire No. 4 forge (puddling) is quoted at 124s. 6d., 
No. 4 forge (foundry) at 126s. 6d., and No. 3 foundry at 
127s. 6d. The shortage of hematite iron is not so pro- 
nounced as it was, No. 1 being quoted at 144s. and 
No. 3 at 1438.; all prices are per ton. The limited local 
production of finished iron is quickly absorbed, and 
supplementary supplies are being brought in from 
neighbouring districts. South Yorkshire Crown bar iron 
is quoted at 151. 12s. 6d. perton. There are good supplies 
of acid case-hardening steel billets at 161. 12s. 6d. per 
ton, and the make of basic steel is very considerable ; 
quotations are 131. 17s. fd. to 151. 7s. 6d. per ton for 
billets, varying according to the carbon content. Trans- 
port requirements are responsible for many orders in 
connection with the building and repair of locomotives, 
carriages and wagons. Makers of wheels, axles, buffers 
and springs are busy, as also are wagon-building and 
repair shops. Crankshafts for locomotives and Diesel 
engines, and forged cylinders for aeroplane engines, in 
carbon and alloy steels, are among the products in 
constant demand. 

South Yorkshire Coal Trade.—Anxieties regarding fuel 
supplies have been accentuated during the week by a 
number of minor disputes at pits, chiefly in the Doncaster 
area, and production has suffered in consequence. It is 
a difficult matter to secure equitable direction of outputs 
when nearly all industries are in the priority class. The 
demand for all screened steams is very strong. Further 
inroads have been made upon house-coal qualities to 
make up for deficiencies in supplies of steam coal, and 
arrivals at house coal merchants’ depots have been on 
a lower scale. The market for smalls is strong, and for 
boiler firing, large quantities of washery fines are being 
used. Electricity-supply undertakings are using a certain 
amount of outcrop coal, which is supplied to them in 
addition to pit coal. Hard coke is in good supply and 
is quickly taken up, but the make of coke nuts and gas 
coke is in excess of immediate requirements. 





CANADIAN Paciric RatLway.—The gross earnings of 
the Canadian Pacific Railway in January, 1943, totalled 
18,927,920 dols., compared with 18,660,272 dols. in 
January, 1942, and 14,685,345 dols. in January, 1941. 





THE ALBERT MEDAL.—The highest award in the gift 
of the Royal Society of Arts, the Albert Gold Medal, 
is being conferred this year upon Sir John Russell, D.Sc., 
F.R.S., Director of the Rothamsted Experimental Sta- 
tion, Harpenden. The Medal was established in 1864 to 
commemorate the Presidency of the Society, held by 
Prince Albert from 1843 until 1861, and it is awarded for 
distinguished merit in promoting arts, manufactures and 
commerce.” Sir John Russell is a leading authority on 
agriculture and has been Director at Rothamsted since 
1912. Prior to this he was for five years the Goldsmiths’ 
Company soil chemist at the Station. He is the author ofa 
number of works on agricultural science and his researches 
on soil science have been of very great value to farmers. 
His international reputation as a soil scientist has won for 
him honorary degrees from universities in Canada, South 
Africa and the United States, and other honours from 
several Dominions and European countries. Arrange- 
ments for the presentation of the Medal to Sir John, who 
is due to retire, under the age limit, on September 30, 
will be announced in due course. It may be recalled 
that the Medal was awarded to Field-Marshal J.C. Smuts 
in 1942 and to President Roosevelt in 1941. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF PRODUCTION ENGINEERS.— Nottingham 
Section: Saturday, May 29, 3.30 p.m., The Victoria 
Station Hotel, Nottingham. Lecture: “The Manu- 
facture of Gold and Silverware,” by Mr. 8. A. Hall. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
June 1, 6.15 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. ‘“‘ The Versatility of the 
Modern Tractor,” by Mr. 8. J. Wright. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Students’ Section: Wednesday, June 2, 7 p.m., The 
Association Hall, The English Electric Company, Limited, 
Stafford. Informal Discussion Evening. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
June 4, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Annual General Meeting. ‘‘ Electric Light 
as a Factor in Production,” by Mr. W. E. Swale. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Saturday, June 5, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Joint 
Meeting with the Manufacture Group. Discussion on 
“Works Organisation and Control,” to be opened by 
Mr. L. C. Row. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—An appreciable reduction in 
the number of employees in the coal-mining industry in 
South Wales, during the past three months, was reported 
to a meeting of the Regional Coal Board which again 
considered the production problem at some length. It 
was reported by the Controller, Mr. William Jones, 
that the number of men leaving the industry, on account 
of sickness and other causes, exceeded those entering 
by nearly 1,000. Another unfavourable factor, so far 
as the output position was concerned, was a further 
slight increase recorded during April in avoidable 
absenteeism among young men up to the age of 30. The 
days affected were Saturdays and Mondays. The Depart- 
ment was stated to be watching the position very closely. 
In the month of April, 14 prosecutions were brought 
against men for lateness and absenteeism and convictions 
[were secured in every case. The steam-coal market 
continued to display a very firm tone during the past 
week. There was a brisk demand from inland and 
overseas consumers but supplies were not easy to arrange 
for some time ahead owing to the well stemmed position 
of collieries generally. A steady export trade was being 
maintained to North Africa, but for other destinations 
the available supplies were confined almost exclusively 
to low qualities. A steady tone ruled for the best large 
sorts which were only sparingly available for delivery 
over some months ahead, while the sized kinds were 
scarce and firm. The demand for bituminous smalls 
far exceeded the supply and recent prices were main- 
tained. Best dry steam smalls were active but inferiors 
were usually plentiful and dull. Cokes and patent fuel 
attracted a good home demand. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
the tin-plate market remains very quiet and that the 
business done appears to be almost entirely confined to 
transactions with home consumers at controlled prices. 
Steel sheets continue in good demand, but as makers are 
extremely busy it is difficult to place orders for early 
delivery. The scrap iron and steel market is steady and 
a moderate amount of business is being done. 





DEFERMENT OF NATIONAL CERTIFICATE STUDENTS.— 
In connection with the lowering of the call-up age and 
the provisions of the Schedule of Reserved Occupations, 
the secretary of the Institution of Electrical Engineers 
notifies us that he has been informed by the Ministry of 
Labour and National Service that net arrangements 
have been made in regard to the deferment of students 
who are in the third year of the Ordinary National 
Certificate course. These arrangements provide that a 
part-time student in engineering may be recommended 
for deferment by the University Joint Recruiting Boards 
subject to three conditions being fulfilled. These three 
conditions are (a) that the student is engaged upon, or 
is about to start, at a recognised technical college or 
institution, a course of study for the Higher National 
Diploma or Higher National Certificate in mechanical or 
electrical engineering, or for a university honours degree 
in engineering; (6) that he is judged likely to obtain 
such a qualification before reaching the age of 22; and 
(c) that his day-time occupation is one in which men 
under the age of 25, at the date of registration, are 
eligible to receive deferment from District Man-Power 








Boards, 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS NDO 


LO N. 
TsLePHOoNE NumBer—TEMPLE BAR 3663 (2 lines). 





TEMPORARY ADDRESS. 


For the duration of hostilities, the Editorial 
and Publishing business of this Journal is being 
conducted from 18 and 20, Compton Road, 
Hayes, Middlesex. The Telephone Number 
of the Editorial Department is Hayes 1730, and 
that of the Publishing Department, Hayes 1723. 
The Bedford Street Offices are open on Fridays 
only; between 10 a.m. and 5 p.m., for the 
distribution of the current issue and for retail 
sales. 








SUBSCRIPTIONS, HOME AND FOREIGN. 





“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies . £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 


ADVERTISEMENT RATES. 








The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 

are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
current week’s issue must be delivered not 
Alterations 
be received 
days previous to the day of publica- 
proofs must be in our hands 
taken as correct. The Proprietors will not hold 

responsible for blocks left in their 
two years. 





payable to “ ENGINEERING,” Ltd. 
be crossed “ The National Provincial 
Charing Cross Branch.” Post Office 
be made payable at Bedford Street, 
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MANY BOOKS. 


“Or making many books there is no end.” 
Even in time of war, though paper restrictions have 
limited the total quantity of books published, and 
the literary efforts of Government departments 
have affected the proportion of official documentary 
outpourings to the whole production of printed 
matter, a remarkable variety of books, pamphlets, 
surveys, reports, etc., still pours from the presses 
of the world, so that no man can hope to keep him- 
self fully informed of even their titles, much less 
their contents. Increasingly, therefore, the need 
grows for libraries and librarians, reviews and re- 
viewers, who can provide the ordinary man with 
some means of keeping abreast of current progress 
and thought ; not only in his own particular field, 
but in the many others of which he should have some 
knowledge if his mind is to develop its full powers, 
and if he is not to spend his life in a groove which 
he will eventually wear so deep that he can no 
longer see out of it to observe the world about him. 

This need for libraries, of course, is no new thing ; 
indeed, the urge to accumulate knowledge must be 
almost as old as the urge to pile up wealth. The 
lost library of Alexandria must have contained the 
cream of many earlier collections, and it is probable 
that most of the famous libraries which grew along 
the shores of the Mediterranean began in broadly 
similar fashion, by the adding together of individual 
stores of books, laboriously gathered by forgotten 
bibliophiles who piled book upon book under the 
influence of that same age-old motive, and primarily 
for their own mental satisfaction. At best, their 
diffusive power was only small in the absence of 
methods of duplication ; it was only after the in- 
vention of the printing press that the educative 
value of a library began to be of more than local 
importance, as it became possible for scholars to 
disseminate more widely the fruits of their researches. 
Once that advance was made, however, the diffi- 
culty ceased to be one of the distribution of know- 
ledge and became one of absorption, which it still 
remains; nevertheless, it is essential that the 
diffusion of useful knowledge should be increased 
even more rapidly in the future, for the rapidity of 
ra among the nations of the world 
depends more upon their knowledge of each other 





than upon any other single factor. 


For this reason, and for many others, we welcome 
the establishment of the American Library, to 
which we referred briefly on page 413 of last week’s 
issue. It was founded, as we stated then, to provide 
for American, British and Allied officials in this 
country, as well as for research associations, business 
organisations, and for the Press, a source of reference 
on all things American, and especially to American 
publications not readily available elsewhere. The 
Library is housed in the United States Embassy, 
1, Grosvenor-square, London, W.1 (not S.W.1, as 
inadvertently stated last week) and is under the 
direction of an experienced librarian, Dr. Richard H. 
Heindel, whose letter to the editor of The Times, 
published in the issue of May 26, admirably expresses 
the primary purpose that such a library should have 
in view. Its establishment, he said, was one more 
proof that the United Nations could display con- 
fidence in the free mind, and energy in research, 
now and in the future of reconstruction. This type 
of activity, he added, was part of the pattern of 
reciprocal aid throughout the world, “ extending 
from men, arms and food to include the vital 
servicing of cultural, scientific and professional 
relationships.” The new Library would “ place 
before a free nation what a free nation is writing 
and thinking. More and more, increasingly different 
aspects of American life become significant ; and 
often that significance is urgent. But, alas, you 
can’t dehydrate books, nor can you transmit a 
whole culture by cable.” 

The difficulty that “‘ you can’t dehydrate books ” 
is one that is perplexing engineers and scientists 
more and more; and the obvious rejoinder that 
many of them are already as “ dehydrated ” as ever 
was the valley full of bones, in the vision of the 
prophet Ezekiel, does nothing to simplify the 
problem of keeping au fait with current develop- 
ments in many fields, often widely diverse in out- 
ward seeming, yet often linked in ways that are not 
self-evident, but which may prove, in the event, 
to be crucial. The future course of many branches 
of technical development, no less than the mutual 
relationships between nations, is coming to depend 
to an ever greater extent upon the wise compilation 
and correct interpretation of statistics, and in this 
field alone there is room for immense improvement, 
as was pointed out by Mr. O. W. Roskill in his 
recent paper before the Institute of Fuel on 
“Statistics in the Fuel and Power Industries,” 
which we commenced to reprint on page 404 of last 
week’s issue of ENGINEERING and continue on page 
425 of this issue. Even in this one department of 
specialised statistics, however, there are serious 
difficulties in co-ordinating the recorded figures for 
the British Isles alone ; and attempts to frame, say, 
a manufacturing policy for a company which 
obtains much of its business from overseas may be 
seriously handicapped through misinterpretations of 
these and the corresponding figures for other 
countries. 

In such circumstances, it may be extremely 
valuable to be able to refer to the recorded statistics 
of other countries under the guidance of someone 
who is acquainted at least with the sources of such 
information, if not with the finer points involved 
in their utilisation, and it might be well for the 
British engineering industry in general if there 
were better facilities in this country for their study, 
and, as a preliminary, a wider knowledge of the 
best ways in which to take advantage of such 
facilities as exist already. The example set by 
the United States Office of War Information, which 
is responsible for the establishmert of the American 
Library, is one which might be followed by other 
Allied nations with advantage to all concerned ; 
even though there are obvious difficulties in the 
way of obtaining and keeping up to date purely 
statistical data relating to countries at present in 
enemy occupation, there is a good deal of ground- 
work that might be undertaken on the basis of 
pre-war facts, the study of which would serve to 
place subsequent researches on a sure foundation. 
Industrial development depends largely upon 
physical facts which are not materially affected 
by the events of war or the passage of time; for 
example, the availability of water supplies, the 
distribution of mineral deposits, the character of 





soils, and climatic conditions. Pre-war data on 
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such subjects are still of value, even though the 
normal course of developments based upon them is 
temporarily interrupted. Studies of this kind, 
unfortunately, are not commonly undertaken by 
engineers, except when circumstances compel them 
to do so; yet the trading conditions which are 
likely to mould the form of British industry in the 
future will require some familiarity with basic 
facts such as these if there is not to be a serious 
initial lag in the resumption and subsequent ex- 
tension of trading relations. 

From time to time, suggestions are made that 
the rules governing engineering examinations should 
be amended to.permit the use of standard works of 
reference ; though, so far as we are aware, there 
has been little relaxation in this direction beyond 
the general acceptance of logarithmic and trigono- 
metrical tables as permissible aids to the examinee. 
The principal arguments in favour of a more liberal 
attitude in the matter of reference books, apart 
from the saving of time that might accrue, are that 
the dice should not be loaded unduly in favour of 
those candidates who possess powers of memory 
above the average, and that the way in which a 
reference book is used by a candidate is in itself 
revealing evidence of his professional competence. 
Arguing along similar lines, it might be suggested 
that courses in engineering and general economics, 
designed to meet the requirements of qualifying 
institutions, should include some instruction in the 
use of the vast mass of material now available, 
recording the facts of production and distribution 
affecting engineering industry. Special attention 
should be given to local resources, and students 
should be encouraged to form the habit of investiga- 
ting for themselves the details relevant to any subject 
in which they may become interested, and to develop 
a critical faculty in the interpretation of those 
details and their application to the matter in hand. 
The ability to use a library intelligently is not often 
inborn, and it is unreasonable to expect a librarian 
to possess an intimate knowledge of every branch 
of a developing science. 

In the conduct of researches on a large scale, 
or those in which the time element is of secondary 
importance, the organisation built up by the 
Association of Special Libraries and Information 
Bureaux—more commonly known as “ Aslib ”— 
ean bring to bear a wealth of expert knowledge, 
and the arrangements now in being for rendering 
the resources of highly specialised collections avail- 
able to other libraries anywhere in the country are 
highly effective in meeting the needs of inquirers 
engaged in the more esoteric forms of research and 
requiring to refer to works which are too rare or 
too expensive for personal acquisition. There are 
many other kinds of investigation, however, in 
which a time factor is allied with the peculiarities 
inherent in the subject, and in such cases it often 
happens that, unless the inquirer himself knows 
where to look, he is unlikely to obtain the desired 
information in time to make use of it. How wide- 
spread is this state of affairs is known to none 
better than to those who conduct technical journals ; 
it is probably within the mark to say that the 
answers to two-thirds of the inquiries which reach 
this office are available in the districts of origin. 
Engineers in this country, however, even more than 
the ordinary non-technical citizen, seem to be 
strangely uninquisitive on matters not obviously 
connected with their immediate occupation, and, 
n consequence, are ill-prepared to investigate 
subjects a little outside their usual field when the 
occasion does arise. They have not, as a rule, that 

nnate enjoyment of factual surveys which the 
average American shares with the average German, 
and which can be such an asset in formulating 
future policy and extracting the full lessons of past 
experience. Not to every man, or even to every 
American or German, is given that extraordinary 
ability to co-ordinate facts which was the principal 
qualification of Sherlock Holmes’s otherwise uninter- 
esting brother, Mycroft; but the facilities for 
gathering information are now so well developed, 
and the generosity displayed in recording it is so 
marked, that some better appreciation by the 
engineering public of the resources now at their 


DIMENSIONAL 
STANDARDISATION OF 
ELECTRIC MOTORS. 


THE series of papers dealing with various aspects 
of standardisation, read before the Institution of 
Electrical Engineers during the session which is 
now coming to an end, constitutes a valuable contri- 
bution to the discussion of post-war industrial 
problems. Whatever be the future basis of inter- 
national relations, it is certain that to maintain its 
standard of living Great Britain must retain and 
extend its export trade, and any steps which will 
increase its competitive efficiency aré of the first 
importance. Mr. H. Marryat, the author of the 
most recent paper of the series, entitled “ Stan- 
dardisation of Motor Dimensions,” which was read 
on May 13, pointed out that the building of new 
factories and the replanning of old, that might be 
expected to be prominent features of the post-war 
period, would be greatly facilitated by the intro- 
duction of electric motors of standard external 
dimensions. This facility would react on manu- 
facturing efficiency and increase competitive power 
in international markets. Mr. Marryat did not take 
up the point specifically, but it is probable that 
motor standardisation would also have a more 
direct influence on export trade by enabling foreign 
buyers to purchase any make of motor with the 
assurance that it was interchangeable with those 
he already had. 

The claims for standardisation made in the paper 
are that it would save time in the design of machines 
with built-in drive and the layout of factory instal- 
lations ; that it would avoid delay in work of these 
kinds ; that it would save time in erection ; reduce 
the number of spares to be carried ; and facilitate 
replacement. These points are clearly all of interest 
to the purchaser of electric motors rather than the 
manufacturer, but it is contended that the economies 
which they represent would have a favourable 
influence on demand. The proposal under con- 
sideration is confined to alternating-current motors 
from 1 h.p. to 50 h.p., and it is suggested that 
standardisation should cover the height of the 
centre above the base ; the diameter and length of 
the shaft extension; the position and size of the 
fixing holes ; the overall height, length and width ; 
the position of the terminal block ; the arrangement 
of terminals ; and the position and size of the conduit 
entry. Of these various proposals, the questions of 
fixing holes, shaft diameter and terminal block 
arrangement appear the more important from the 
users’ point of view. In connection with the latter, 
for instance, it is clear that replacement of a shop 
motor by another with the terminal block in an 
entirely different position may involve considerable 
alteration in the wiring, although one position of 
the block can claim no advantage over another. 
In the motors of 18 British manufacturers, the ter- 
minal blocks were in nine different positions. 

There is not likely to be any denial of the claim 
that the introduction of motors of standard external 
dimensions would be a great convenience to users, 
but manufacturers may justly claim that a general 
change over from existing models would be costly 
and would introduce disorganisation and delay. 
These points are dealt with in the paper, in which 
it is stated that one manufacturer has estimated 
the cost to his company at from 20,0001. to 30,0001., 
and to the industry as a whole at some 250,0001. 
That miost makers would have to introduce entirely 
new frames is made clear by a table of existing 
motor dimensions given in the paper. This shows, 
among 25 makes of 30-h.p., 1,500-r.p.m., 40-volt, 
three-phase, 50-period motors, 17 different heights of 
centre, ranging from 8} in. to 12gin. This particular 
dimension is not the most important from the shop 
engineer’s point of view, since in most cases the 
height of the centre can be adjusted by packing 
pieces, but the same order of variation is shown in 
all dimensions. The shaft diameter, for example, 





varies between 14 in. and 2} in. It is stated that 
; such manufacturers as have been consulted do-not 
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enforced design of new models to introduce improve- 
ments which cannot economically be embodied in 
their existing patterns as, within their own rage, 
these are already standardised. The scrapping of a 
firm’s standards would be more readily ‘undertake 1: if 
the process were to extend throughout the indus‘ ry. 

Some motor designers would probably object 
to the introduction of a series of standard frames 
on the score that the dimensions of a motor are a 
function of its performance and that if they are 
obliged to use a frame of pre-determined devin, 
the motor produced will not be of maximum 
efficiency. Mr. Marryat states that British motors 
have an output per pound of material 15 per cent. 
greater than those of Germany, the next hest com- 
petitor, and 50 per cent. greater than some others, 
In view of this, it would appear that those who 
contend that designers should not be hampered 
by having to use standard frames have some 
justification for their attitude. Mr. Marryat does 
not consider that this consideration should be 
allowed to overrule the advantages of standardisa- 
tion. “The development engineer . . will no 
doubt be perturbed at the prospect of possibly 
missing an opportunity of a gain of 1 per cent. 
or so in efficiency, or of saving a small percentage 
of material az a result of being tied within certain 
limits, but the user having once bought his machine 
enjoys a cheerful disregard for power losses of 50 per 
cent. of utilization.” 

This latter remark has close bearing on the recent 
Order made by the Director of Industrial Electrical 
Equipment of the Ministry of Supply, which was 
dealt with on page 351, ante. That Order, for the 
purpose of economising the use of electrical equip- 
ment, rules that smaller motors than would normally 
be employed must be used for machine and other 
drives and suggests that the rating should be 90 per 
cent. of what is usual. It would appear from Mr. 
Marryat’s experience, which is a wide one, that this 
is a very moderate requirement. He states, as the 
rule rather than the exception, that for a machine 
tool with a maximum intermittent load of 5 h.p., 
under conditions seldom realised in practice, the 
maker, to be on the safe side, will probably recom- 
mend a 7$ h.p. motor. The user “ playing for 
safety” will fit one of 10 h.p., whereas actually 
a 3h.p. motor with an intermittent overload capacity 
of 60 per cent. would drive the machine quite satis- 
factorily. This suggests that the averagé user is 
little concerned with the question of output in terms 
of weight and is not greatly interested in the fact 
that in this respect a British motor may claim a 
15 per cent. superiority over one of foreign make. 

It would not be satisfactory to suppose that the 
standardisation of motor dimensions would auto- 
matically lead to an abandonment of efforts towards 
a high output-weight ratio, simply because most 
users ignore the matter. Apart from the satisfac- 
tion which designer and maker obtain from turning 
out a good job, it is clear that with standard frames 
the able designer, by the efficient use of material, 
will be able to obtain greater output from any par- 
ticular size than can his less skilled competitor. 
This will tend to give the better design an advantage 
in manufacturing costs. It may mean that a user 
purchasing a new motor to replace an old may get 
one, of similar dimensions, of say 11 h.p. instead of 
10 h.p., or, alternatively, if he buys a less efficient 
design, one of 9 h.p., but this will not be of any 
practical interest to the buyer. 

Proposals to standardise motor frames naturally 
raise a question which has to be given consideration 
in all standardisation activities: that is the possi- 
bility that future development may be hampered. 
This matter is dealt with in the paper, in which it 
is suggested that while improved steel permitting 
a higher flux density is a possibility, it is not a 
probability. Improved insulating materials, or the 
use of glass, permitting a higher temperature rise, 
and consequently increased output in terms of 
weight, is thought to be a more likely field for deve- 
lopment, but it is considered that neither of these 
possibilities is of a sufficiently radical nature to be 
inapplicable to the proposed standard frames. As, 





| regard the cost of the change-over to new models 
|in a serious light, and consider that it might be 


apparently, most British makers do not regard Mr. 
Marryat’s proposals with disfavour, the matter 


disposal seems rather more than overdue. It may written off in two years. Many makers would no | appears to be ripe for consideration by the British 


have a crucial bearing on their future prosperity. 


‘doubt utilise the opportunity furnished by the | Standards Institution. 
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NOTES. 


BeNEVOLENT Funp or THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 


ir would be expected that the growing membership 
of the Institution of Electrical Engineers would be 
reflected in increased demands on its Benevolent 
Fund, although, since the great increase in member- 
ship in the last few years is mainly due to younger 
men, it might also be expected that there would be 
a considerable time lag before the demands were 
felt. In general, the fund, and others of its class, 
is appealed to by older men fallen on evil days. The 
present time, however, has added a new factor, and 
it is stated in the annual report of the Committee 
of Management of the fund that the increase in 
grants of 3361. in 1942, over the previous year was 
almost entirely due to distress caused by the war. 
The total amount paid out in 1942 reached the 
record figure of 4,768/. As it is quite possible that 
war claims may increase in the future, it is satis- 
factory that the income from contributions and col- 
lections is increasing with the claims, the figure for 
1942 being 4,7831., against 3,7961. in 1941. These 
figures, however, do not represent the total income 
of the fund ; dividends on investments and legacies 
have to be added. When these are included the 
income shows a fall of 1,465/. in 1942. This is 
entirely due to a great decrease in legacies received, 
all other sources of income having shown a rise. 
Legacies are of great value, particularly in helping 
towards the building up of substantial capital 
investments, but this experience shows that a 
satisfactorily stable position is not likely to be 
achieved if they have to be regarded as current in- 
come. Fortunately, this state of affairs does not 
arise in the present case and, as the figures quoted 
show, the contributions in themselves were sufficient 
to meet the claims and it was possible to transfer 
2,5001. to capital account. The increased income 
from contributions is no doubt explained to some 
extent by increase in membership, but it is satis- 
factory that the average amount contributed per 
member of the Institution rose from 3s. 9d. to 
4s. 4d. A total of 390 members have now signed 
a Deed of Covenant to give a fixed amount per 
annum for a minimum period of seven years. This 
arrangement allows of the recovery of Income Tax 
and will result in an addition to the funds of 4201. 
for the year. 
Lord Hirst in October, 1942, is treated as a fund 
separate from the Benevolent Fund. It is admin- 
istered by three trustees, at present consisting of 
Mr. J. S. Highfield, Dr. C. C. Paterson and Sir 
Noel Ashbridge, who work in conjunction with the 
Committee of Management of the Benevolent Fund. 


The income of the Lord Hirst Fund may be used | 


to give assistance to persons or the dependants of 
persons who have rendered important service to 
electrical science or industry. 


Tue British ENGINEERS’ ASSOCIATION. 


A special luncheon meeting of the British En- 
gineers’ Association was held at the Waldorf Hotel, 
London, on Thursday, May 20, under the chairman- 
ship of the President, Mr. Cecil Bentham, to mark 
the retirement of Mr. D. A. Bremner, O.B.E., 
M.I.Mech.E., M.I.E.E., from the position of Director. 
The loyal toast having been honoured, the President, 
after referring to the close association between Sir 
William Reavell and Mr. Bremner which had enabled 
the B.E.A. to survive the industrial depression 
following the 1914-18 war, invited Sir William to 
give an outline of Mr. Bremner’s services to the 
Association during his 25 years’ tenure of the office 
of Director. Sir William Reavell recalled that it 
was in September, 1911, that the Association was 
formed by 22 well-known firms, eleven of which were 
still members. The first President was Mr. Douglas 
Vickers, M.P., and the secretary was Mr. Stafford 
Ransome. Its objects were to promote and protect 
the general interests of British manufacturing 
engineers ; to consider all questions relating to such 
interests ; to promote or oppose legislation and 
other measures affecting such interests; to collect 
and circulate statistics and other information, and 
to diffuse among the members information on all 
matters affecting such interests. Mr. Bremner 


The gift of 20,0001. made by the late | 
| of a century to arouse interest in a proposal to form 


became the Association’s first Director in November, 
1918, and speedily took active steps to further its 
aims, delivering an address on economic problems 
and export trade at the first Shipbuilding, Engineer- 
ing and Machinery Exhibition in 1919, and prepar- 
ing, in the same year, a memorandum on Customs 
import duties, which was presented to the then 
Prime Minister, Mr. Lloyd George. In 1920, Mr. 
Bremner produced the first issue of the Bulletin of 
the B.E.A. In 1924, under the presidency of Sir 
Ernest Petter, the B.E.A. organised the shipbuild- 
ing, mechanical and general engineering sections of 
the British Empire Exhibition at Wembley. In 
1927, Mr. Bremner instituted the monthly luncheons 
of the B.E.A., which developed into events of con- 
siderable importance ; and in 1930 he prepared the 
B.E.A. Handbook, which had been of great value to 
the members. These activities, said Sir William, 
well illustrated Mr. Bremner’s many-sided activities 
on behalf of the Association, and in recognition of 
them he invited his acceptance of a cheque, sub- 
scribed by the members, and, with it, their good 
wishes for a long and healthful enjoyment of his 
retirement. Mr. Bremner, in acknowledging the 
presentation, expressed his appreciation of the good 
relations that had been established between the 
members, the Council, the President and advisory 
committee, the staff and himself during his Director- 
ship. A stage had been reached in the war, he 
continued, when peace might break out in the near 
future; and, when peace arrived, they would be 
faced with an extremely difficult and anxious 
situation. A great responsibility lay on those who 
had the heredity, education, training and experience 
to bring them up to a level of great and good 


service. The Government, naturally, were anxious | 


to do what they could to prepare for peace, and 
would have to call upon the leaders of industry and 
commerce to use their knowledge and experience to 
provide the material facts and reasonable deductions 
on which a policy could be based. To that end, it 
was the duty of every great industry so to organise 
itself as to do justice to the nation and to civilisation 
as a whole. Human life consisted of the pursuit of 
satisfactions, but human beings required that those 
satisfactions should be translated into something 
more than merely materialistic terms; an intelli- 
gently conceived and created organisaticn of indus- 
try, which would enable the brains in any given 
industry to come together, would be a great con- 
structive help. He had been trying for a quarter 


a British Engineering Federation, and he was much 
intrigued to find that this proposal, initiated by the 
B.E.A. 24 years ago, had been put forward anew in 
ENGINEERING of May 14. The sooner such a 
Federation could be formed, the better. 





COLLOIDAL FUEL IN THE UNITED STATEs. 


The United States Office of War Information has 
disclosed that exhaustive tests of oil-coal colloidal 
fuel are being undertaken by the Bureau of Mines 
in collaboration with the Atlantic Refining Com- 
pany, on a works boiler at the company’s Point 
Breeze refinery, Philadelphia. It is hoped to produce 
a fuel that can be used generally in the boilers of 
industrial plants, electric power stations and heating 
installations, as, if this can be done, the amount 
‘of oil consumed in these fields will be reduced by 
about a third, and the petroleum shortage on the 
Atlantic seaboard will be correspondingly alleviated. 
It is not expected that a colloidal fuel can be pro- 
duced that will be satisfactory in domestic heating 
appliances, but if the fuel demands of heavy industry 
can be met by this means, the oil situation will be 


| eased materially, and a new market will be obtained 


for bituminous coal. The mixtures under test 
consist of approximately 60 per cent. oil and 40 per 
cent. of pulverised coal, and the experiments planned 
will consume some 30,000 gallons, which should be 
sufficient to provide a considerable amount of useful 
data. The ultimate intention is to prepare the 
colloidal fuel in central mixing plants and deliver 
it to the consumers in road or rail tank vehicles in 
the same way as oil is now delivered. The tests are 
being supervised on behalf of the Bureau of Mines 
by Dr. W. C. Schroeder, Assistant Chief of the Fuels 
and Explosives Service, and Dr. Arthur B. Hors- 








berger, of the Atlantic Refining Company, is in 





charge of the experimental work, which, it is stated, 
is “designed to determine the various types of 
boilers and furnaces in which the colloidal fuel may 
be used, taking into consideration the combustion 
space, the size of the passages, the amount of ash 
in the coal, the fusion temperature of the ash, and 
the best methods of removing ash from the boilers 
and furnaces.” The brief notice issued by the 
Office of War Information does not pretend to be a 
technical description of the test programme, but 
such information as is available rather suggests 
that much of the research—which, according to 
schedule, should now be completed—merely dupli- 
cates some part of the work on colloidal fuels that 
was done in this country several years before the 
war, at the Fuel Research Station of the Depart- 
ment of Scientific and Industrial Research and in 
one or more ships of the Cunard Line. It is possible 
that the results then achieved, and the technique 
developed, may not be applicable to the Atlantic 
Refining Company’s oil and to American coal, but 
the announcement admits that the former abundance 
and cheapness of fuel oil in the United States has 
caused little attention to be given to colloidal fuels, 
which suggests that the American investigators may 
not be aware of the full extent of the earlier work. 


R. H. TWEDDELL AND THE Hypravtic RIVETER. 


On May 25, 1943, occurred the centenary of the 
birth of Ralph Hart Tweddell, whose invention of 
the hydraulic riveter materially assisted to improve 
the construction of boilers, bridges, gun mountings 
and other forms of steel fabrication. The son of a 
shipowner of South.Shields, in which town he was 
born, Tweddell was originally intended -for the 
Army and received his general education on the 
modern side at Cheltenham College, preparatory 
to entering the Royal Military Academy at Woolwich. 
His own inclinations were otherwise, however, and 
on leaving school he was articled) to Messrs. R. and 
W. Hawthorn, the Newcastle-on-Tyne firm of 
engineers. While still an apprentice, he patented 
a hydraulic tube-fixing appliance for boilers, de- 
scribed on page 313 of the first volume of ENGINEER- 
ING (1866) ; a serviceable tool which, however, was 
eventually superseded by the roller expander. In 
1865, when still only 22 years of age, Tweddell 
conceived the idea of hydraulic riveting and designed 
a machine for the purpose which was made by Messrs. 
Thompson, Boyd and Company, of Newcastle. The 
pressure employed was 1,500 lb. per square inch, and 
the design incorporated an ingenious application of 
the hydraulic accumulator in order to give an 
intensified pressure at the end of the stroke, to 
effect the final closure of the rivet. This first 
machine was stationary, but in 1871 Tweddell 
devised a portable riveter, which considerably ex- 
tended the field of usefulness of the appliance. This 
was taken up by Messrs. Fielding and Platt, of 
Gloucester, after its manufacture had been declined 
by Thompson, Boyd and Company; and thus 
there commenced an association with the Gloucester 
firm which lasted throughout Tweddell’s life and 
resulted in a number of joint patents for various 
improvements. In 1873, as recorded in an obituary 
notice of Tweddell, in the 60th volume of ENGINEER- 
ING (1895), the portable hydraulic riveter was first 
used in bridgework in the construction of the Great 
Eastern Railway bridge crossing Primrose-street, 
London, outside the station at Bishopsgate-street. 
Thereafter, its use in bridge construction extended 
rapidly, especially in India. Three years later, 
the French Government equipped the dockyard at 
Toulon on the Tweddell system, and shortly after- 
wards the Penhoét yard at St. Nazaire was similarly 
equipped. It was first adopted for locomotive 
work by F. W. Webb, the famous locomotive super- 
intendent of the London and North Western Rail- 
way. Mr. Tweddell was a member of the Institu- 
tion of Civil Engineers, which awarded him a 
Telford medal and premium; and of the Institu- 
tion of Mechanical Engineers, in which he served 
as a member of Council for some years, and also on 
the Institution’s research committee on riveted 
joints. He was the recipient of numerous awards, 
including a special medal conferred by the Royal 
Society of Arts, and the John Scott Medal of the 
Franklin Institute. He died at his home near 
Gravesend on September 3, 1895. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


AN ordinary meeting of the Institution of Mechani- 
cal Engineers was held at the Institution, Storey’s 
Gate, London, S8.W.1, on Friday, May 21, the chair 
being taken by the President, Professor F. C. Lea, 
O.B.E., D.Sc. A paper on “ Surface Finish and the 
Function of Parts,” by Dr. G. Schlesinger, was pre- 
sented in abstract by Mr. Mark H. Taylor, the 
author being absent through illness. Thé paper, 
which we intend to reprint in abridged form in 
subsequent issues, represented a continuation 
of Dr. Schlesinger’s work on machine tools and 
their use. 

The discussion was opened by Dr. G. A. Tomlin- 

son, who said that one conclusion which must be 
drawn from the paper was that surface finish was 
very dependent on the availability of suitable 
measuring gear for the purpose. The National 
Physical Lenten had given a certain amount of 
attention to that side of the subject. It seemed that 
there was a need for some standard by which to 
compare the surfaces of any pieces of work directly 
and quickly. Standards had been made by grind- 
ing and similar processes, depending on the degree 
of fineness of the production surface ; but one of 
the disadvantages of using grinding methods for 
this purpose was the variability. There was a 
variability both with regard to the average height, 
as it would be read on an instrument and also, and 
more so, with regard to the actual form of profile 
of the surface ; so that it was not possible to place 
great reliance on that class of standard for checking 
the true accuracy of reproduction of a recording 
type of instrument using a probe. At the National 
Physical Laboratory, they began by trying to rule 
a series of parallel lines on a metal plate with a 
diamond. They could control the depth and shape 
of the groove sufficiently, but there was difficulty 
with burrs, which could not be controlled. They 
then went on to experiment with glass plates, using 
etching as the method of excavating the furrow. 
The advantage of that type of standard was that it 
was regular; all the grooves were alike, within 
a small range of variation, and of the same depth 
and equal pitch, thus providing a standard of known 
geometrical form over which to run the recording 
probe. There was another advantage in this stan- 
dard. The lines on the actual glass plate were about 
1 cm. in length, and it was immaterial within a small 
percentage of variation where the tests were taken. 
Another advantage was that it was possible to 
make any number of such standards and to dis- 
tribute them to different works; as they were all 
alike, each works would have a standard which was 
comparable within perhaps 10 per cent. with every 
other works’ standard. There was an entire freedom 
from burr. It was possible for a surface recorder 
to be to some extent in error due to inertia, and in 
a case of that kind it was not possible to be sure, 
when there was a jump upwards, whether it was due 
to inertia or was really there ; but with the standard 
in question that difficulty did not arise. Glass 
standards of this type could be obtained by 
applying to the Director of the National Physical 
Laboratory. 

Another point was the waviness of the surface, 
or, a8 it was sometimes called, macro-roughness, 
i.e., roughness on a larger and coarser scale than 
was normally understood by the micro-roughness 
shown in the paper. The waviness was not removed, 
and, indeed, was hardly touched, by the process of 
micro-finishing. The record would show variations 
of perhaps 0-5 micro-in. or 1 micro-in., but the 
height of the crests and the depth of the troughs 
of the waves was about 20 micro-in., so that that 
lower order of roughness could be, in certain cases, 
of much more importance than the micro-roughness 
itself. That was recognised in the American speci- 
fication for surface finish, and, in a very recent 
specification for aeronautical standards of surface 
finish published this year in America, waviness was 
defined and took just as important a place in the 
specification as micro-roughness. They had even 
given a complete scale of values of waviness. It 


fication, now in draft form, gave a good deal of 
attention to this question of waviness. Reference 
was made in a footnote in that specification to an 
instrument which had been designed at the National 
Physical Laboratory. It was really a sort of coarse 
edition of the ordinary profile-recording method. It 
ran over a long track, up to 2 in., and explored the 
surface with a blunt point of y-in. radius, so that 
it was intended to miss the micro-roughness, but 
to take account of the long-period macro-roughness. 

Mr. T. Curson asked the author's opinion on the 
effect of surface finish on slip gauges of the Johansson 
type, and particularly on the relationship between 
surface accuracy and wear resistance. A few years 
before the war, he said, Carl Zeiss of Jena in- 
vestigated that problem and obtained rather sur- 
prising results. Six slip gauges were made, of the 
same material and to the same degree of hardness. 
By changing the process of lapping and by changing 
the lapping compound, those six gauges were lapped 
to six grades of surface accuracy, from the highest 
possible down to a reasonably good commercial 
quality ; photomicrographs which were taken of 
the surfaces showed that the grading was reason- 
ably uniform. The gauges were then subjected to 
a test to determine their resistance to wear, and 
that test showed that the slip gauge with the best 
finish did not offer the greatest resistance to wear ; 
repeated trials indicated that the best wear-resisting 
surface was the third best surface finish. In con- 
sequence, subsequent Zeiss slip gauges were lapped 


checking surface finish had not then been developed 
to its present efficiency, so that information con- 
cerning recent tests would be extremely useful. 

Mr. C. P. Jones said that, while agreeing with an 
effort to obtain uniformity of surface finish on parts 
so that, for instance, parts which were made in 
the United States and in Great Britain should 
have similar surface finish, he thought there was 
a tendency to approach the subject more from an 
academic or laboratory point of view, instead of 
devising some more simple method by which pro- 
duction personnel and production inspection could 
quickly determine whether the parts which were 
being produced conformed to the necessary agreed 
standard of finish. He suggested that steel speci- 
men blocks should be made with surface finishes of 
known micro-inch values. Possibly one set of 
blocks might comprise eight pieces only, which 
would be all that was necessary to cover the range 
required, from 1 micro-in. to 17 micro-in. They 
should be produced by gauge-making firms of repute 
and supplied to engineering firms in similar manner 
to slip gauges of the Johansson type, which were 
used at present to determine dimensional accuracy. 
Those surface-finish blocks could then be used for 
comparison purposes against production work in 
the production departments. For instance, a 
drawing might state the surface finish to be within 
5 micro-in. to 10 micro-in.; the specimen blocks 
of 5 micro-in. and 10 micro-in. could be compared 
either visually or through an optical comparator 
in the production department during the course of 
the manufacture of the parts. Several years ago, 
there was on the market a German instrument known 
as the Bosch optical comparator, and he understood 
that Messrs. Taylor, Taylor and Hobson, of Leicester, 
had carried out some work in -producing or in- 
vestigating an instrument on a similar principle, 
in which the specimen piece could be mounted and, 
by looking through one eyepiece, half the specimen 
could be seen at the same time as a portion of the 
produced part to be examined, and a visual com- 
parison made. At the moment, only a small 
number of surface analysers had been produced in 
Great Britain. They were expensive and not 
entirely satisfactory for general workshop use. So 
far as the general introduction and popularising 
of surface finishing was concerned, he thought that 
many firms would hesitate to purchase the present 
type of instrument, but would be willing to obtain 
an optical comparator, which was only a fraction 
of the cost of a surface analyser ; thus, specimen 
gauge blocks could easily be produced, so enabling 
even small firms on precision work to compete and 
produce the same class of work as the larger and 


to that quality of surface. The equipment for | 





LETTERS TO THE EDITOR. 


POST-WAR RECONSTRUCTION. 
To Tae Eprror or ENGINEERING. 


Sm,—There are two puzzling points in your 
unnamed contributor’s excellent article in your 
issue of May 14, page 383. One is, why, in the 
sublime self-sufficiency of King Louis’ “ L’éat, 
c'est moi,” it should be claimed that if only the 
mechanical and electrical engineers were federated 
in a central organisation, this would represent “ the 
engineering industry as a whole.” The other puzzle 
is why this should be said in an article the whole 
purpose of which otherwise seems to be to merge 
all sectional interests in a comprehensive unity, 
What have the structural engineers to say about 
it? Where do the municipal engineers and the gas 
and water, road, railway, harbour and mining men 
come in? One is reminded of the story recently 
told of a certain M. and E. man’s question, “ Is 
so-and-so an engineer, or only a ‘Civil’?” Pre- 
serving at least semi-anonymity for the same reason 
as your contributor, 

I am, Sir, though “ only a Civil,” 
Yours faithfully, 
Westminster, S.W.1. 80-B. 
May 24, 1943. 

(The organisation suggested by the author of the 
article to which our correspondent refers was not 
intended to include professional engineers, but to 
provide for the co-ordination, on a higher level than 
at present, of all branches of engineering manufacture. 
Hitherto, the industrial intérests concerned with 
structural, electrical, gas, mining, and other specialised 
branches of engineering, although affiliated with the 
B.E.A., B.E.A.M.A., or other existing organisations, 
have not been so closely associated, as sections of the 
engineering industry, as to enable the whole industry 
to speak with one voice on matters of national import. 
—Ep., E.] 





MEMBERSHIP DESIGNATIONS OF 
TECHNICAL INSTITUTIONS. 


To THe Eprror or ENGINEERING. 


Sm,—lI was interested to read the article on 
“Membership Designations of Technical Institu- 
tions,” published on page 412 of your issue of 
May 21, and to learn of the successful legal action 
taken by the Institution of Electrical Engineers to 
restrain an Indian body from using the official 
designations of that Institution. The Institution 
of Civil Engineers had similar trouble with an 
Indian body in 1939, which was first described as 
“The Imperial Chamber of Engineers,”’ and later 
as “ The Indian Chamber of Engineers.” 

At that time, the Institution of Civil Engineers, 
acting upon legal advice, published a notice in the 
Press throughout India to prevent misapprehension 
arising from the use of the official designations by 
persons who were not corporate members of the 
Chartered Institution and stating that, if the use of 
the designations resulted in a person, who desired 
the services of a corporate member of the Institution 
of Civil Engineers, being deceived by a person who 
was not a corporate member of the Institution 
and utilising the services of such person and suffering 
damage thereby, a charge of cheating under the 
Indian Penal Code would lie against the user of the 
abbreviations. 
The Council of the Institution are now taking 
appropriate action in the case of yet another Indian 
body ; and, as the wrongful use of the designations 
would also seem to be a matter for notice by the 
Indian Government, the Council have communicated 
with the Government of the Punjab in this con- 
nection. 
Yours faithfully, 
E. GranaM CLARK, 
Secretary. 
The Institution of Civil Engineers, 
Great George-street, Westminster, 8.W.1. 
May 24, 1943. 





CHARTERED SURVEYORS’ INSTITUTION.—The annual 








was the same class of thing as micro-roughness, on 
a much larger scale. The Britis \ Standard Speci- | 





better-equipped firms. 
(To be continued.) 


general meeting of the Chartered Surveyors’ Institution 
willjbejheld at 5 p.m., on Monday, May 31. 
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OBITUARY. 


MR. F. H. WYNNE, C.B.E. 


Tue death of Mr. Frederick Horton Wynne, 
which oceurred on May 20, at St. Annes-on-Sea, 
Lancashire, after a brief illness, has removed a 
well-known figure from the mining officials of 
this country. Mr. Wynne, who retired from the 
position of H.M. Chief Inspector of Mines as recently 
as September 20, 1942, was the son of the late 
Mr. Richard Horton Wynne, mining engineer, and 
was born at Fenton, Staffordshire, on September 20, 
1877. He was educated at the High School, 
Newcastle-under-Lyme, and then became a student 
at Armstrong College, Newcastle-upon-Tyne, passing 
out with the degree of B.Sc. (Mining) of the Uni- 
versity of Durham. In 1895, he became an articled 
mining pupil under the late Mr. J. C. Cadman, 
father of the late Lord Cadman, at the Silverdale 
Collieries, North Staffordshire. After completing his 
pupilage in 1902, he was for two years an assistant 
in a consulting practice, and in August, 1904, 
entered the Civil Service as junior Inspector of 
Mines in the North Staffordshire area. In June, 
1913, Mr. Wynne was made a senior Inspector of 
Mines and appointed to Durham, and was trans- 
ferred to the West of Scotland area in 1917. In 
January, 1920, he was promoted to the position of 
Divisional Inspector of Mines and appointed to the 
Yorkshire and North Midland Division. In June, 
1924, Mr. Wynne was appointed Deputy Chief 
Inspector of Mines, and, in March 1938, succeeded 
Sir Henry Walker, C.B.E., as Chief Inspector. Mr. 
Wynne was made a C.B.E. in 1932, and was a 
member of the Institution of Mining Engineers. 


MR. B. L. HURST. 


WE regret to record the death of Mr. Bertram 
Lawrance Hurst which occurred, after an operation, 
on May 19. Mr. Hurst, who was a consulting civil 
engineer specialising on structures, and senior part- 
ner of the firm of Messrs. Hurst and Pierce, was the 
elder son of Mr. Arthur Allen Hurst and was born 
at Willingdon, near Eastbourne, Sussex, on March 
21, 1875. He received his education at St. Saviour’s 
School, Eastbourne, and at the City of London 
College, and in 1890 became a pupil of Mr. Joseph 
Westwood, engineer and contractor, Millwall, Lon- 
don, E. He was employed in the drawing office 
and on various bridge-building contracts, and, in 
September, 1895, was appointed draughtsman in 
the Chief Engineer’s Office, Great Western Railway, 
Paddington. In June of the following year, how- 
ever, he returned to Mr. Westwood’s firm as assistant 
head draughtsman and took part in the design 
and construction of steelwork for floating sheers 
for Vladivostock, cranes and other plant. In 
March, 1897, Mr. Hurst again entered the Chief 
Engineer’s Office at Paddington as civil engineering 
assistant, and was employed on work connected 
with the construction of new stations at Windsor 
and Plymouth. In December, 1899, Mr. Hurst 
was appointed engineering assistant in the Director 
of Works Department, Admiralty, and in 1903 
became assistant civil engineer, H.M. Dockyard, 
Portsmouth, where he remained until 1907. 

In that year he began to practice as a con- 
sulting engineer, first as a partner in the firm of 
Messrs. Gray and Hurst, subsequently on his own 
account, and finally as senior partner in the firm of 
Messrs. Hurst and Pierce. He carried out the 
designs for upwards of 100 bridges for the Great 
Western Railway, chief among which was that at 
Ladbroke Grove, Kensington, and acted as con- 
sultant for the Cunard Building at Liverpool, cold 
stores for the Port of London Authority, steel towers 
for electric transmission lines for the Tata Power 
Scheme, Bombay, the Victoria Falls Extension 
Scheme, and other civil engineering work. Mr. 
Hurst was elected an associate member of the 
Institution of Civil Engineers and of the Institution 
of Mechanical Engineers in 1903 and was transferred 
to the class of member of the former Institution in 
1916 and of the latter in 1918. He was elected a 
member of the Institution of Structural Engineers 
in 1908 and served for some years on the Council. 





THE IRON AND STEEL 
INSTITUTE. 


(Continued from page 415.) 


CONTINUING our account of the annual general 
meeting of the Iron and Steel Institute, held in 
London on May 13, we have now to deal with the 
presentation and discussion of the papers on the 
agenda. ; 


Marine CORROSION. 


When presenting their paper, “ The Corrosion and 
Fouling of Ships” at the recent Spring Meeting 
of the Institution of Naval Architects,* the authors, 
Dr. G. D. Bengough, F.R.S., and Mr. V. G. Shep- 
heard, stated that a more detailed account of the 
work of the Marine Corrosion Sub-Committee of 
the Iron and Steel Institute and the British Iron 
and Steel Federation, upon which their paper was 
founded, was being published by the Iron and Steel 
Institute. This was entitled ‘‘ The First Report of 
the Marine Corrosion Sub-Committee,” and was, in 
fact, the first contribution submitted for discussion 
at the present meeting. The report was in three sec- 
tions, the first of which, Section A, was presented by 
Dr. Bengough, chairman of the Sub-Committee. In 
this, the object of the investigations was discussed, 
it being pointed out that the ultimate purpose of 
the Sub-Committee’s work was to establish the 
most efficient and economic cures for both corrosion 
and fouling. The immediate scope of their activities 
was stated to include an intensive study of the 
forms, rates and mechanisms of fouling, together 
with extensive investigations directed towards the 
establishment of improved formulations both for 
anti-corrosive and anti-fouling ships’ bottom com- 
positions. In his introduction, Dr. Bengough 
emphasised that the report was a preliminary one 
and that it gave a detailed account of the work 
done down to the end of September, 1942. The 
problem, he added, was a very complicated one 
and involved biological as well as physical studies. 
In this preliminary report no attempt had been 
made to give solutions ; it was too early. Perhaps 
some solutions—or at any rate preliminary solutions 
—would be given in the next report. When the 
subject had been discussed before the Institution of 
Naval Architects recently certain of the speakers 
were members of the Sub-Committee, but it was 
hoped that on the present occasion there would be 
discussion by those who were not members of the 
Sub-Committee, who would have new ideas and 
criticisms, both of which would be welcomed. 

Section B, dealing with raft tests at Plymouth 
and Caernarvon, was presented by Dr. J. C. Hudson, 
the official investigator to the Corrosion Committee. 
One of the general conclusions was that although 
service tests must remain the final criterion of per- 
formance, particularly where anti-fouling properties 
were concerned, raft tests should give a good in- 
dication of the relative merits of protective com- 
positions. Section C, relating to anti-fouling in- 
vestigations, was presented by Dr. J. E. Harris, 
who stated that most of the work referred to had 
been carried out at the laboratory of the Scottish 
Marine Biological Association, on the Clyde Estuary. 
The section dealt with the nature of the fouling 
organisms, the various stages of fouling, the general 
principles underlying the action of anti-fouling 
compositions, and data regarding the fouling of 
shi 
Dr. W. H. Hatfield, F.R.S., who opened the 
discussion, said that the work of the Sub-Committee 
had been largely facilitated by Dr. Dorey, of Lloyd’s 
Register. There had also been financial assistance 
from the Iron and Steel Industrial Research Council 
and the Admiralty, and the shipowners and ship- 
builders had contributed handsomely. All this sup- 
port was likely to continue and it was a matter of 
gratification to be able to say that the present 
research, which was of primary national importance, 
was being conducted without any anxiety at all as 
regards finance. The work was a fine example of 
the collaboration of diverse sciences. Dr. Bengough 
was well known for his researches over many years. 
Dr. Hudson, as the Director of the Corrosion- 








* See pages 358, 378, and 416, ante. 


Committee’s researches, had done excellent work ; 
and Dr. Harris was a brilliant young biologist from 
Cambridge whom the Institute had been fortunate 
enough to enlist in this work. In addition, there 
were some 20 scientists engaged in the work, and 
the Sub-Committee, scientifically, was one of the 
strongest in the world. Although fouling might 
appear to be a little removed from the basic iron 
and steel industry, yet it was closely allied with 
the application of one of the products of the industry. 
Some people said fouling was thoroughly understood 
and that anti-fouling paints got rid of the trouble, 
but such was not the case. On the contrary, it was 
& very serious matter, and it had been stated that 
as much as 20 per cent. of the fuel consumed in 
ships might be used in overcoming the effects 
of fouling. It would take a long time before the 
whole of the work could be completed, but some 
of the results would soon be applied. One very 
fundamental aspect was the quality of ships’ plates 
to-day compared with those made a generation ago. 
It was often said that present-day plates were 
inferior and that there was less difficulty in pro- 
tecting plates made many years ago. He expressed 
no opinion on that matter except to say that speed, 
temperatures of finishing and other factors were 
different to-day from what they were. -It would be 
interesting, therefore, to have some views from 
people who had had experience in the manufacture 
of ships’ plates over a long period. 

Mr. J. Sinclair Kerr said that steel made many 
years ago was so different in the matter of rolling 
temperatures and in what was now considered 
quality, from the point of view of the inclusion of 
gases and the exclusion of slag, that steelmakers 
would be horrified to make it now. Present-day 
steel was much purer and yet jt was that very 
purity which seemed to be a disadvantage from the 
point of view under discussion. The next speaker, 
Mr. F. C. Dyche-Teague, said there did not seem 
to have been a very great improvement in the 
materials used for anti-fouling compositions for a 
very long time. Right back in the days of the 
Pheenicians, arsenic and even mercury were used, 
and they were still employed at the present time. 
The only hope seemed to be in finding some organic 
combinations possessing much greater toxicity. 
Mr. H. R. Wood said that every investigator had 
found that arsenic was a desirable anti-fouling 
material. There were also arsenious oxide and the 
arsenates, particularly zinc arsenate, for the first 
coatings. It should be pointed out that the amount 
of paint put on to the panels in the course of the 
present investigations seemed to be much less than 
was usually put on to the plates ofa ship. Moreover, 
a surprising amount of paint was absorbed by a 
surface that had previously been painted many 
times. The tests described in the report, therefore, 
did not seem to fit in altogether with practical 
conditions. Many compositions had been made in 
the past with a lower content. of toxins, etc., than 
those shown in the report, and they had given 
excellent results in tropical waters, which were very 
bad from the point of view of fouling. He would 
like to know whether copper oxalate, citric acid 
or the tartrates had been tried, because it had been 
assumed that an acid substance was required to 
prevent the growth of bacteria on a ship. Other 
possible ingredients might involve poison gases, 
such as arsine or stibine, but these might be too 
dangerous to use. 

Dr. Hatfield, who spoke again, said the Institute 
was really anxious to have comments on the question 
of plates. Had there been any change in the cha- 
racter of the surface of the plates when they came 
out of the steelworks? The next speaker, Mr. 
Vernon Harbord, remarked that in recent years 
more and more scrap was being charged into steel 
furnaces and very little mild steel which did not 
contain some copper or chromium was made now- 
adays. This might have some effect on the behaviour 
of the scale. Mr. Arthur Robinson, who spoke 
next, said there was little doubt that the tempera- 
ture of finishing of the older plates was lower than 
was the case with modern plates and the type of 
scale was somewhat different; it was less ad- 
herent. The low-temperature scale was a red one 
and high-temperature scale was blue. With regard 





to the composition of the plate, there had been a 
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great tightening up of inspection and analysis during 
the past 30 years and steels now contained less 
phosphorus and sulphur. In some cases phos- 
phorus had been found to have an effect on the 
steel which inhibited corrosion to some extent. In 
the old days the shipbuilder bought a great many 
plates and stocked them in his yard so that by 
the time he wanted them they were thoroughly 
de-scaled. Nowadays, however, a shipbuilder sent 
in an order and expected to receive the plates and 
put them into a ship within a week. The fact that 
practically all the scale was still on the plates might 
have an effect. 

Mr. L. Ripley agreed that it was now only a 
matter of weeks, instead of months, before plates 
were used and the scale was largely undisturbed. 
In his view, however, the quality of steel plates 
at the present time was better than it had ever been. 
Lloyd’s Register had experience of steel plates from 
every maker in the world and it could not be said 
that any maker’s plates corroded more rapidly 
than those of any other. The problem of fouling, 
however, was not one of steel quality. With regard 
to plate surfaces, in Germany plates were rolled 
direct from ingots and there was a mat surface on 
the plates which was stated to give a better basis 
for painting. The last speaker, Mr. J. Sinclair 
Kerr, suggested that the question of ageing or 
weathering, due to the plates lying about the yard 
as they formerly did, had an important bearing on 
the problem under discussion and used to make the 
plates better for the particular purpose than was 
the case nowadays. Further, although new types 
of steel were being produced with great rapidity, 
as much money as ever was being spent on paint. 
Having regard to the rapid developments in special 
steels, it might be possible that a plate would be 
produced in the near future which would prove 
resistant without the need for so much painting. 

The President then intimated that the Sub- 
Committee would reply to the discussion in writing. 

(To be continued.) 





ELECTRON DIFFRACTION.* 
By Professor G. P. Taomson, M.A., F.R.S. 


Evecrric currents without material conductors are 
now so common in engineering and even in everyday 
life, that it is hard to think back to the time, before 
the thermionic valve was invented, when electricity 
had to be thought of as always associated with matter. 
Yet when Johnstone Storey proposed the name 
“electron,” such free electricity was still unknown. 
Storey deduced the existence of a natural unit 
of electricity from Faraday’s laws of electrolysis, 
and considered that since the products of electro- 
lysis were released atomically the charges which 
they carried were atomic also. Stress was thus 
laid from the start on the discrete atomic character 
of the electric charge. When electrons free from 
matter were shown by my father to exist in 


cathode rays, in the emission from heated wires, and | 


in that produced by the action of ultra-violet light on 
metals, this view was taken over and received support 
from the success in measuring the charges on certain 
of these ions, which agreed with the expected unit. 
Millikan’s experiment, showing that the charge on a 
small oil drop changed discontinuously by a small 
multiple of this unit, confirmed the theory beyond all 
reasonable doubt. It was natural to think of this 
unit charge as a particle, and all-the earlier experi- 
ments seemed fully in accordance with this view. A 
value for its size was even calculated but never measured 
experimentally. The elaborate analysis of spectra which 
followed Bohr’s epoch-making paper of 1913 showed, 
indeed, that the electron was endowed with some of the 
properties of spin, but it was not until de Broglie’s 
Thesis in 1924 that any serious doubt was thrown on the 
sufficiency of the view which regarded the electron 
as an object of definite size, although small compared 
even with an atom. 

De Broglie’s analysis, which was suggested by 
difficulties in the theory of radiation, indicated that 
any particle, electron or otherwise, ought to have wave 
properties associated with it. The theory in its first 
form was tentative, and it was not immediately certain 
how such wave properties would manifest themselves 
if they existed. However, the theory gave the wave- 
length unambiguously as A = h/p, where h is Planck’s 
constant and p is the momentum of the electron, For 





* Thirty-third May Lecture delivered before the Insti- 
tute of Metals, on May 19, 1943. Abridged. 








electrons of 150 volts this is 10-* cm. and for 15,000 volts, 
10-*cm. Wavelengths of this order had been measured 
for X-rays by crystal diffraction. Soon the work of 
Davisson and Germer and of the present author estab- 
lished that in fact electrons are diffracted by the lattices 
of crystals acting as three-dimensional diffraction 
gratings much as X-rays would be, and de Broglie’s 
law for the wavelength was abundantly verified. The 
analogy, however, must not be pushed too far. The 
scattering of electrons by matter is enormously, 
about 10° times, greater than that of X-rays of the 
same wavelength, and it is, of course, the wavelets 
scattered from the atoms of the crystal which produce, 
by their reinforcement in certain specified directions, 
the diffracted beams observed in the case of X-rays. 
To observe such beams by transmission in the case of 
electrons, it is necessary to use very thin films, not 
more than a small multiple of 10-* cm. thick, otherwise 
the electrons lose energy even if they do not fail to 
penetrate altogether. But for these thin films the 
patterns observed are identical with those which would 
be produced by X-rays of the right wavelength in 
much more massive specimens. Just as a crystal 
diffracts a beam of X-rays into certain special direc- 
tions, so a thin crystalline film will concentrate the 
electrons which pass through it into definite beams. 

As I wish to say something about the applications of 
this penomenon, I must not spend too long on the 
difficult philosophical ideas which have been advanced 
in explanation. Perhaps the easiest way to think 
of the whole thing is to regard it as an expression 
of the law of motion in the new physics. Instead of 
supposing with Newton that a particle moves in an 
orbit determined by the forces acting on it, we may 
consider that its behaviour is expressed by an asso- 
ciated wave system. These waves are refracted and 
scattered by the varying potentials in the field much 
as sea waves are scattered and bent by rocks and 
shoals, or X-rays by atoms. The waves represent the 
probability of the particle being detected at any given 
place: e.g., if the electrons are allowed to strike a 
photographic plate the grains of which they can make 
developable, the probability of a grain being affected 
is proportional to the intensity of the wave system at 
that part of the plate. If, as is usual in experiments 
on electron diffraction, a number of electrons follow 
one another under as nearly as possible identical 
conditions, the statistical resultant of these probabilities 
will be a distribution of developable grains with a 
density proportional to the intensity of the waves at 
different parts of the plate. The waves are not electro- 
magnetic, and have no existence apart from the 
electron. Complex quantities are used in calculating 
them, and, unlike the case when these quantities are 
used in alternating-current theory, the real and 
imaginary parts separately have no meaning. On the 
other hand, the (modulus)? is proportional to a pro- 
bability, as we have seen, while the argument is related 
to the velocity of the electron. 

Once it was shown that electrons could be diffracted 
by crystals, and that the diffraction patterns could be 
calculated as for X-rays, with such comparatively 
minor differences as were caused by the greater scat- 
tering of the electrons, it became ible to use 
electrons, like X-rays, to examine the structure of 
erystalline matter. A number of kinds of apparatus 
for doing this have been devised. That used by the 
author and his school consists of a gas-filled discharge 
tube from which a fine beam of cathode rays, as homo- 
geneous in energy as possible, passes into a crystal 
chamber, where the specimen is mounted. This can 
either be a thin film through which the electrons pass, 
or a “reflection”’ specimen on which the rays are 
incident at a glancing angle. After diffraction, the rays 
pass into a camera and the pattern can be observed 
on a fluorescent screen, of a photographic plate can be 
moved into place in front of the screen so that the 
electrons strike its sensitive side. The specimen can 
be adjusted without disturbing the vacuum and given 
three motions, two of rotation and one parallel to itself 
in and out of the beam. Reflection specimens can be 
classed as “smooth” or “ rough.” In the former 
case, ¢.g.,,when the surface is the cleavage face of a 
crystal, the electrons enter and leave by the same 
crystal face, and the diffraction consists of a reflection 
from some crystal plane inside according to Bragg’s 
law, somewhat modified by refraction on entering and 
leaving. It is usual to work with electrons of 25 kV 
to 50 tv energy, and for these the glancing angles for 
the more important Bragg reflections for most crystals 
are of the order of a very few degrees, so that the 
incidence is very oblique. On the other hand, good 
patterns are obtained from etched surfaces, and in 
this case, though the overall apparent incidence is 
equally oblique, analysis of the patterns shows that the 
electrons are, in fact, passing through small projections 
on the surface, the atoms in which act more like two- 
dimensional optical gratings giving “ cross-spectra.” 
A great variety of kinds of pattern have been observed, 
some of considerable complexity, but all seem explicable 
on the general lines of interference between the wave- 





lets scattered from the atoms of the (usually crystal!ine) 
material. Some interesting results have also been 
obtained with gases, which give diffuse rings trom 
which the distance apart of the atoms in the gaseous 
molecules can often be found. 

The method of electron diffraction has had many 
applications, especially to the study of surface layers 
For this it is peculiarly suitable, because the electrons 
only penetrate small distances into solids and so yive 
information about the structure of the surface with ut 
confusion by that of the rest of the material. For the 
voltages generally used, the limit of penetration with ut 
loss of energy, which prevents the dies trons from form. 
ing a diffraction pattern of the usual type, is about 
500 amperes. Of course, if, as is often the case, the 
electrons strike a smooth surface at a small glanci ag 
angle the normal depth of penetration will be mu 
less. I shall only have time to consider a very few ‘ 
these applications, and will therefore choose some which 
have a connection with the study of metals. 

Polish.—It is well known that Sir George Beilby put 
forward a theory of polish according to which the surface 
layer of a polished metal or crystal is in a state resem- 
bling that of a supercooled liquid. Now a liquid is 
known both by theory and experiment to yield diffuse 
rings when examined by X-rays. These diffuse rings 
may be regarded as the limiting case of the broad rings 
given by a powder of very small crystals when the 
erystals are reduced to pairs of atoms in contact. In 
fact, French and others showed by electron diffraction 
that polished metal surfaces, examined by reflection, 
give diffuse rings of the size to be expected on this view. 
The matter is, however, complicated by the fact that a 
similar broadening would occur if the electrons passed 
at glancing incidence through crystalline projections on 
the surface a few atoms high. In fact, from the 
electrons’ point of view the two cases are virtually 
indistinguishable, since they will be unable to know of 
the existence of the parts of the crystals, if they exist, 
buried far under the surface, especially when this is 
nearly smooth except for the small projections in 
question. 

Nevertheless, there are some pieces of evidence 
which point to the former interpretation being correct. 
Thus, bismuth and antimony, which are not close- 
packed in the crystalline state, give diffuse rings 
the size of which corresponds rather with the atomic 
diameters than with that to be expected from the 
blurred rings of their crystals,. indicating that the 
surface condition resembles that of the liquid. Again, 
the surface layer can be removed by sputtering, using 
the specimen as cathode in a gas discha As this 
is done the rings sharpen up and gradually return to 
the pattern characteristic of the bulk of the material. 
Hopkins showed that the removal of 20A from 
hand-polished gold produced a considerable change, 
though some effect persisted down to nearly 500 A. 
Axon has polished nickel by three methods—hand 
polish, firing a nickel bullet from a rifled pistol, 
and by prolonged rubbing in a lathe. All give the 
same diffuse rings, but the amount of material which 
has to be removed to get back to the same specified 
degree of sharpness is, respectively, 40 A, 150A and 
600 A. If the sputtering restores the sharpness of 
the rings merely by roughening the surface, which is 
how the effect must be explained on the “‘ geometrical ” 
view, it is hard to see why such great differences should 
occur in the three cases. 

The best proof, however, is an experiment due to 
Cochrane, who succeeded in detaching a thin layer of 
gold which had been deposited on nickel and then 
polished. This was examined by electron diffraction 
using transmission, in which case mere geometrical 
smoothness will not affect the pattern. He found 
diffuse rings of about the width to be expected in the 
light of Hopkins’ results from the thickness (~~ 200 A) 
used. After keeping for 15 hours at room tempera- 
ture, the film recrystallised. A polished gold block 
retains the pattern of diffuse rings indefinitely at 
room temperature, but recrystallises at about 280 deg. C. 
in an hour. 

A number of experiments have been made on 
polished crystals by Finch and his pupils, following 
earlier work by Raether and others. They find the 
remarkable result that the character of the polished 
surface depends not only on the crystal, but on the 
face studied. Thus, the cleavage face of calcite remains 
crystalline, though somewhat broken, when polished, 
but an artificial face making large angles with the 
cleavage faces gives diffuse rings. That these are due 
to an amorphous layer is shown by the fact that 
sodium nitrate crystals deposited from solution on 
such a face do not orientate themselves in a regular 
array, though it is well-known that they do so on a 
cleavage face, and in fact do so even when this face is 
polished. Other crystals cut in arbitrary directions 
show, when polished, sometimes diffuse rings, as, for 
example, zircon and tourmaline, and sometimes spot 
patterns, as, for instance, quartz, diamond, and 
sapphire. A few give both. 

(T'o be continued.) 
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LABOUR NOTES. 


\r its opening session at Blackpool on Thursday 
last week, the conference of women shop stewards of 
the Amalgamated Engineering Union adopted a reso- 
lution pledging members to increase production in 
order to place the necessary weapons in the hands of 
their husbands and brothers, and asking the union 
to obtain for women the fullest assistance and training 
facilities from male members. One delegate suggested 
that young girls who were now taking a great interest 
in their mothers’ work in the factories should be allowed 
to enter the engineering industry on the same ap- 
prenticeship basis as boys. 





\ resolution passed on the following day claimed 
“a minimum wage rate for adult women entering the 
engineering industry not less than that of the adult 
male labourer in the industry,” demanded that in the 
negotiation of wage rates for semi-skilled grades, men 
and women should be affected alike, and affirmed the 
principle of equal pay for equal work. A delegate 
said, during the discussion, that the union ought to 
press for decent pay and conditions for part-time 
women workers. More part-time workers were needed, 
but the pay they received was no incentive to go into 
the factory. Some part-time women workers in a 
shop that she knew were being paid no more than ls. 
an hour or ll. a week. 





A representative of the Division of which Dundee is 
an important centre, said that there was now ample 
experience to show that women, with reasonable train- 
ing and assistance from the men, could do almost any 
job in the industry. Women, however, were doing 
the same kind of work on the same type of machine 
as men but were getting perhaps 1/. a week less. 


A resolution was adopted expressing the opinion 
that absenteeism was largely the outcome of removable 
circumstances and asking the union to approach the 
Ministry of Health with a request for a publicity cam- 
paign emphasising the importance of providing healthy 
and comfortable conditions for billeted war workers. 
Vigilance was also called for on questions relating to 
night work for women with young children and the 
transfer of pregnant women to lighter work rather than 
dismissal. 





Another resolution adopted by the conference called 
on the Government to carry out the recommendation 
of the Select Committee for a 54-hour maximum work- 
ing week for women and young persons in engineering 
shops. Any extension of such hours, it was added, 
should only be sanctioned by the appropriate autho- 
rities in consultation with the union’s representatives. 





The Civil Service Clerical Association adopted a 
resolution, last week, seeking an assurance from the 
Trade Union Movement that full support would be given 
to individual Civil Servants if action were taken against 
them as a result of union action on the Trade Disputes 
Act. That measure, the mover of the resolution de- 
clared, was an insult to the whole Labour Movement, 
with its implication that trade unions were not fit 
bodies to be associated with Government employees. 


Mr. L. C. White, the general secretary of the Associa- 
tion, strongly criticised the attitude of the Chancellor 
of the Exchequer on the subject of the Civil Service 
hours. He claimed that when the ruling of the Royal 
Commission in 1931—that Civil Service pay should be 
regulated by wage trends in industry—was to the 
advantage of the Treasury, it was accepted. Now that 
wages had been advanced in many industries to meet 
war conditions, such as mining and agriculture, it was 
said that they should be excluded from calculation. 


Continuing, Mr. White said that the middle grades 
of the Civil Service, earning more than 5001. a year, had 
been squeezed into a position that had become almost 
intolerable. If the price of agreement on other ques- 
tions was to be the continued exclusion of this hard- 
pressed section, he thought the matter should go to 
arbitration. After hearing Mr. White’s explanation, 
the conference decided to leave with the executive a 
strong resolution pressing for increased bonus com- 
mensurate with the rise in the cost of living. 


In a White Paper issued last week, the Government 
announced that it had decided not to allow boys and 
girls of 16 and 17 to work more than 48 hours a week 
except in special circumstances, and to ban the em- 
ployment of boys and girls of 14 and 15 for more than 
44 hours a week. In consultation with employers it 
is also taking steps to transfer young people to work 








nearer home if they are now travelling for more than 
an hour each way to their jobs, to develop “ the existing 
policy of staggered hours,”’ and to review arrangements 
for feeding young people at their places of work and, 
if necessary, gtrengthen the Canteens Order. 





Other steps which, according to the White Paper, are 
being taken include a call on employers to educate 
boys and girls on the need to take adequate meals in 
canteens, an order to education authorities and inter- 
viewing panels that young people should not be 
encouraged to take part in activities which would 
deprive them of adequate rest and sleep, and an 
inquiry into cases of youths engaged in “ spare time ” 
jobs with a view to strengthening the law relating to the 
employment of young people by more than one em- 
ployer. The principal object of these proposals is to 
counteract fatigue among young war workers. 





A draft constitution for a proposed “ one big miners’ 
union ” to take the place of the present Mineworkers’ 
Federation is to be submitted to the annual conference 
of the Mineworkers’ Federation at Blackpool in July. 
Its acceptance is regarded as probable and in that case 
the new organisation may come into existence by the 
end of the year. It will then consolidate in a single 
union the 20 district associations which now have 
substantial autonomy. The total membership will be 
over 700,000. 





The Trade Report of the United Patternmakers’ 
Association for the first quarter of the current year 
states that at the end of March the membership was 
13,699. Thirteen members were “ on the books” and 
413 in receipt of sick benefit. The number of super- 
annuated members was 672. 





Mr. Beard, the general secretary of the Association, 
discussing the award, on the wages question, of the 
National Arbitration Tribunal, says that the executive 
council have “ unanimously arrived at the conclusion 
that the employers’ interpretation,” so far as the 
United Patternmakers’ Association is concerned, “ is 
not correct.” He has, therefore, on the instructions 
of the executive, “ made contact with the secretary of 
the Arbitration Tribunal on the matter.” 





““ We claim,” Mr. Beard writes, “ that whatever the 
effect the award may have upon our agreement of 
July, 1940, the award should mean that the 6s. should 
be given to our time-working members under sub- 
section (3), paragraph (b). This sub-section states 
that workers in receipt of additions to the minimum 
rate under joint national or district agreements shall 
not have the pro tanto reductions applied to them. 
The employers’ interpretation is that we should not 
receive anything under the above sub-section; we 
disagree and intend to put our case before the Tribunal 
for interpretation.” 

According to the general secretary of the United 
Patternmakers’ Association, the Tribunal’s award is 
applicable to apprentices according to their age and 
the terms of the National Agreement dated March 31, 
1941. In addition, however, the Engineering and 
Allied Employers’ National Federation have agreed to 
increase the wages of all apprentices by 2} per cent. 
Those aged 16 will, in future, receive 27} per cent. of 


| the skilled fitter’s rate and so on progressively until 


the age of 20 when the apprentice will receive 62} per 
cent. instead of 60 per cent. as heretofore. The dif- 
ferential rates of ls., 2s. and 3s. at the ages of 18, 19, 
and 20 respectively, or third, fourth and fifth years 
will be paid, in addition, to patternmaking apprentices’ 





Increases in the prices of tobacco and cigarettes have 
been responsible for a rise in the official cost-of-living 
index figure. On May 1, it was 99 points above. the 
level of July, 1914, compared with 98 points a month 
earlier. For food alone, the index figure remained 
unchanged at 65 points above the 1914 level. 





In the report presented at the annual meeting, in 
Manchester, of the Amalgamated Weavers’ Association, 
the opinion was expressed that experience gained during 
the war would probably bring about complete unanimity 
among the trade unions in favour of continuing some 
form of control after the war. There was no doubt, it 
was stated, that control had justified itself. It was 
true that it had imposed restrictions on trade and 
commerce and on individuals, but how could that have 
been avoided ? The great test of the control was to 
compare it with what the conditions would have been 
without it. Had there been no control, there would 
by now have been in the cotton industry inflation in 
its worst form, rivalry between mills on the subject 
of wages, and fantastic prices asked for commodities. 





APPLICATIONS OF THE 
SPECTROGRAPH TO STEELWORKS 
ANALYSIS.* 


By H. T. Suimtzy, B.Sc., A.R.C.S., and 
E. Ex.iort, A.Met. 


CurEmicaL analysis has reached in many directions 
such a high standard of speed and accuracy that the 
merits of any alternative procedure must receive the 
most careful scrutiny if disappointment is to be avoided. 
This is certainly true in the case of much steel analysis. 
In recent years the application of the spect ph to 
quantitative analysis, as an alternative to the more 
normal chemical methods, has been developed and 
explored with increasing intensity, and many papers 
and articles have appeared dealing with its use in the 
most diverse fields. Under such conditions of rapid 
development some suggested applications of the method 
to fields where, in its present stage, it must prove 
inferior to existing chemical procedure are to be 
expected. Nevertheless, there are directions in which 
the spectrographic method has proved of very material 
value in steel analysis, and it is hoped that the present 
critical consideration of the application of the process 
to the analysis of a variety of alloy steels will help in 
defining the present limits of usefulness, besides sug- 
gesting lines of further development. 

A good deal of the spectrographic work on steel 
carried out in America has centred round the develop- 
ment of methods for the rapid production of pass-test 
analyses, as, for example, in the work of H. B. Vincent 
and R. A. Sawyer at Michigan University, and its com- 
mercial application by the Ford Motor Company. 
Success in this sphere demands careful preliminary 
study with subsequent intensive organisation and team 
work. It is also necessary that conditions should be 
suitable in regard to the variety of steels, the number 
and rate of delivery of samples, and the required limits 
of accuracy. Given these, improvement is claimed over 
normal chemical procedure. In Great Britain, F. G. 
Barker} has dealt with the subject from the alternative 
angle of the general routine analysis of miscellaneous 
samples of low-alloy and carbon steels, of composition 
ranging up to 4} por cent. of nickel, 1-6 per cent. of 
chromium, 2 per cent. of manganese, 0-7 per cent. of 
molybdenum and 0-3 per cent. of silicon and vanadium. 
It was on the basis of the detailed discussion of the 
method and procedure given in Barker’s paper that the 
authors commenced their study of the application of 
the spectrographic method to steelworks analysis. 
the initial stages the work was therefore mainly con- 
cerned with carbon and low-alloy steels, but practical 
development was eventually largely concentrated on 
certain higher-alloy steels, for reasons indicated in later 
sections of the present paper. 

There are now various types of spectrographic 
apparatus on the market, including prism and grating 
spectrographs and recording the non-recording photo- 
meters. For the work here described the authors have 
used essentially the same apparatus as that very fully 
described in Barker’s paper, consisting of Hilger large 
quartz spectrographs, as seen in Fig. 1 on page 438, 
Hilger non-recording photo-electric microphotometers, 
as seen in Fig. 2, and the Judd Lewis com- 
parator for the general qualitative comparison and 
examination of plates and preliminary work on 
line selection. The general principles of spectrographic 
technique are now widely understood. Briefly, in the 
work here described, the specimen to be analysed is 
used as one electrode and a pointed carbon rod as the 
other. Passage of current from a 15,000-volt trans- 
former across the gap between the electrodes vaporises 
some of the steel and causes it to emit light of wave- 
lengths which are characteristic of the particular 
elements present. The spectrograph splits up the 
composite light so emitted, giving a series of lines on a 
photographic plate, each line corresponding in position 
to light of a given wavelength and in blackness to the 
intensity of the light of that particular wavelength. 
The intensity of light of any selected wavelengths 
can then be determined from the density of the corre- 
sponding line on the photographic plate, this density 
being measured by the photo-electric photometer. 
The results of such determinations are then related to 
the composition of the sample by means of curves 
based on the response of “ standard ” samples of known 
chemical analysis under similar conditions. 

In practice various corrections are required, and a 
first correction for fluctuation in the general density of 
the spectra is made by plotting, not the simple intensity 
or log. intensity against composition, but the ‘log. 





* Paper of the Committee on the Heterogeneity of 
Steel Ingots (a joint research committee of the Iron and 
Steel Institute and the British Iron and Steel Federation) 
entitled “‘ A Critical Consideration of Some Applications 
of the Spectrograph to Steelworks Analysis,”’ submitted 
to the Iron and Steel Institute by Dr. W. H. Hatfield, 
F.R.S., for written discussion. Abridged. 

t See ENGINEERING, vol. 147, page 572 (1939). 
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ratio of the photometer readings for the selected line 
of the element in question and a suitable comparison 
iron line*, the toeas Tine being used as a measure of the 
general relative density of the spectrum under con- 
sideration. With careful work, and without further 
correction, it will usually be found that most of the 
errors are within +5 per cent. of the amount of the 
element present, but occasional errors up to as much 
as +10 per cent. will occur. In passing, it may be 
pointed out that the matter of most practical interest 
is not the carefully computed mean error for the process, 
but the magnitude and frequency of the maximum 
errors likely to be encountered. For successful appli- 
cation to routine analysis it is evident that every 
endeavour must be made to reduce these maximum 
errors and to confine the use of the method to fields 
where the residual liability to error can be tolerated. 
Before describing the technique employed and the 
results obtained in the authors’ work with different 
types of steel, it will be desirable at this stage to 
consider in some detail a number of sources of error 
and means adopted for reducing their effects. 

Detailed Consideration of Technique in Relation to 
Sources of Error.—Variations in the brightness and 
stability of the spark can easily arise during the taking 
of spectra, with consequent alteration of the effective 
exposure of the photographic plate, as well as the 
possible introduction of variations in the relative 
intensities of the light giving rise to the various lines. 
While it is often possible in practice to offset such 
changes more or less completely by applying suitable 
corrections, it is obviously desirable that they should 
be minimised as far as possible at the source. Stabili- 
sation of the primary voltage applied to the trans- 
former is an obvious precaution in this connection, 
but in the authors’ experience reasonable fluctuations 
here are not of great importance. The chief causes of 
variation are defects in the surface of the steel or 
carbon electrode points, causing unsteady sparking, 
and inaccuracy in setting the gap between the two 
electrodes, variations in the width of which seriously 
modify the spark intensity. This question of the size 
of gap is of very considerable importance, and it should 
always be set with the greatest possible accuracy 
consistent with the required speed of working. 

With the type of small ingots employed in the 
authors’ work, they have found an optical projection 
method the most generally satisfactory for measuring 
the size of the gap. Some workers can obtain very good 
results with a gauge plate, but in most cases the 
authors have found that the optical method gives 
greater uniformity between operators, besides avoiding 
damage to the point of the carbon electrode. The 
general arrangement of the sample and projection lamp 
is shown in Fig. 1. The influence of variation in the 
gap width has been studied in detail for a number of 
steels, including a high manganese-nickel-chromium- 
vanadium steel which will be referred to here as 
steel A. The actual composition of the sample used 
in this series of experiments was: Si, 0-77 per cent. ; 
Mn, 5-66 per cent. ; Cr, 5-13 per cent. ; Ni, 12-04 per 
cent. ; and V, 0-31 per cent. 

It is evident that alteration in the gap width can have 
two effects. In the first place it modifies the intensity 
of the spark and therefore the overall intensity of the 
light emitted. This change can be allowed for by using 
the characteristic response curve of the photographic 
plate to convert the photometer readings into terms 
directly related to the actual light intensity. The log. 
ratio for the element line and the iron comparison line 
should then remain unaltered by the change in overall 
brightness. In addition to the overall intensity change, 
however, there may be appreciable changes in the 
relative intensities of the lines for the various elements 
induted by modification of the gap width. It was 
evident from the results obtained that the most stable 
region for the gap width for steel A is between 2 mm. 
and 3 mm., and, similar results having been obtained 
for the other steels tested, the authors have standardised 
on a 2}-mm. gap as being the width least likely -to 
introduce variations from slight divergences in gap 
adjustment. 

The Use of Duplicate Spectra.—The authors’ normal 
—— is to use the average values from two spectra 
or the analysis ofeach sample. If it were economically 
possible to take and read, say, six or more spectra in 
each case, a very close approximation to the true 
analysis would be obtained, even in the case of elements 

resent in amounts up to 20 per cent. In most cases, 
cousem, it is not practicable to consider the use of 
more than two spectra for each sample, but this 
duplication is definitely worth while, permitting imme- 
diate checking of doubtful results besides giving some 
general increase in accuracy. To obtain the fullest 
benefit from this checking, and in the interests of speed 
in subsequent calculations, the authors arrange the 





?- 


* Some workers plot log. ratios against log. composi- 
tion for further simplification of line form, but the 
authors have not found any practical advantage from 
this in their work. 
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Fie. 2. PHoTroMeTeR aND GALVANOMETER. 


TABLE I.—INFLUENCE OF LENGTH OF SPARKING TIME ON LOG. RATIOS FOR STEEL A. 

















Silicon. Manganese. | Chromium Nickel Vanadium 
Sparking |. — 
Time | | | 
Seconds. | Log. Apparent Log. | Apparent Log. Apparent Log. Apparent Log. Apparent 
| Ratio Content. | Ratio Content Ratio | Content Ratio | Content Ratio. Content 
| | 
oe - 
8 0-193 | O-76 | 0-904 5-4 0-711 5-0 0-861 12-25 0-660 0-36 
10 0-193 | 0-76 0-003 5-3 0-710 5-0 0-858 | 12-25 0-689 0-33 
12 0-191 | (0-77) | 0-002 (5-29) 0-716 (4-95) 0-860 | (12-26) 0-692 (0-33) 
14 .] O-192 | 0-77 O-Oll | 5-25 0-727 4°83 0-861 12-25 0-715 0-32 
16 | 0-193 0-76 0-010 | 5°25 0-735 4-7 0-860 12-25 0-725 0-30 
18 | 0-187 0-78 | 0-010 5-25 0-738 4-65 0-858 12-25 0-725 0-30 











duplicate spectra adjacent to one another, although it 
is arguable from the point of view of plate and pro- 
cessing variables that it would be better to put them 
apart or even on different plates. The method has an 
additional obvious advantage in plate economy in the 
case of partly filled plates. Although only two spectra 
are used for each sample, each spectrum is in fact a 
composite of two or three superimposed exposures taken 
at different points on the surface of the specimen. As 
pointed out by Barker, this procedure tends to minimise 
segregation effects ; it also reduces errors resulting from 
inaccuracy in setting up specimens and electrodes and 
any other errors arising from variations introduced 
during the taking of the spectra. 





The Selection of Line Pairs.—The ideal is to use only 








pairs of lines which are truly homologous, occur close 
together, and are of similar density. These lines would 
be so equally influenced by variations in the conditions 
and technique that such variability would have the 
least possible effect on the results. Unfortunately, 
search through the complex spectra of the higher-alloy 
steels often fails to discover such perfectly adjusted 
line pairs, and recourse must be had to those giving 
| greatest accuracy under practical working conditions. 
The selection of the most suitable lines is a part of the 
work calling for patience and care, but it is an essential 
preliminary to all new work, the accuracy of which, 
within the limits of the lines available, is very largely 
dependent on this initial selection of the working lines. 
The authors’ work on plate calibration and line selection 
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has been constantly referenced to the iron-arc spectrum, 
using the Hilger map for identification of the lines, while 
extensive use has been made of Harrison’s Wave-Length 
Tables* to confirm and identify lines of the other 
elements. In this way and by the comparison of spectra 
prepared from samples approximating to the types of 
stee! under consideration, but showing fairly wide 
differences in the content of individual elements, it has 
been possible to select visually in the Judd Lewis com- 
rator the most hopeful lines for final study in the 
hotometer. The ultimate choice of lines has been 
Based upon the degree to which they fulfil the following 
criteria :-— 

(a) Satisfactory Density.—This is complicated by the 
fact that the whole of the lines required from a given 
plate must be such as to come within the useful photo- 
graphic range. The final exposure and development 
must usually be something of a compromise between 
the demands of the best lines found, and in some cases 
it may be n to reject otherwise suitable lines 
because they cannot by any means be brought to a 
suitable density coincident with satisfactory results 
with other essential lines. The authors have used lines 
with densities corresponding to between 3-cm. and 
and 40-cm. deflections on the photometer scale. A 
rather narrower range than this is usually considered 
desirable, but cannot always be attained in practice 
when dealing with hiahes-eliay steels. 

(b) Sensitivity.—This can be judged roughly in the 
Judd Lewis com tor by visual examination of line- 
density changes for samples showing appreciable differ- 
ences of alloy content in the neighbourhood of the range 
under consideration, as indicated above. 

(c) Availability of Suitable Iron Line.—The com- 
parison iron line should preferably be close to the alloy 
element line and of similar density. This minimises 
the effects of plate and processing variables and avoids 
loss of time in the photometry in the continual move- 
ment of the plate to and fro in passing from one line 
to the other. 

(d) Freedom from Interference by Other Lines.—Incom- 
plete resolution between a line of some other element 
and a line of the element under examination will usually 
prevent its use. Thus, the molybdenum line 2816-15, 
which, in low-alloy steels, the authors normally prefer 
to the line 3170-347 given by Barker, cannot be used 
with steels containing appreciable amounts of alumi- 
nium because of interference by the 2816-18 line of 
this element. On the other hand, there are cases in 
which overlapping of a weak iron line can be tolerated, 
as, for example, in the case of the molybdenum line 
3170-347, which the authors still use for steels such as 
those containing 0-2 per cent. of molybdenum in the 
presence of 1 per cent. of aluminium, although it is over- 
lapped by the iron line 3170-346. 

Plate Characteristics.—Local irregularities in the 
emulsion, spots, scratches, abrasion marks, and a 
tendency to staining are all objectionable, and plates 
and methods of processing should be chosen as far as 
possible so as to minimise these effects. In so far as 
some minor imperfections are almost certain to be 
present in the finished plates, the authors find it vei 
useful to employ only about a third of the 14-mm. length 
of the lines. They are then often able to avoid the 
effects of local damage or defects and obtain satisfactory 
readings from spectra which would otherwise require 
retaking, by selecting an undamaged portion for mea- 
surement. Normally the middle portions are read. 
In general, the plates should be chosen to give as high a 
contrast as possible consistent with satisfactory 
simultaneous rendering of the lightest and darkest 
lines required. The speed should be such as to require 
a reasonable exposure. Very short exposures exag- 
gerate timing inaccuracies and the effects of any 
momentary instability of the spark, and the authors 
endeavour to keep within the 10-second to 25-second 
range. Longer exposures normally mean unnecessary 
waste of time. 

The Method of Processing the Plates.—It is clearly 
desirable that development should be both uniform 
and reproducible, and it is often considered that 
frequent or continuous agitation of the solution is 
advantageous in this connection. Experimenting with 
the development of uniformly fogged plates, the 
authors found it not at all easy to obtain uniform 
development, icularly with plates having thin 
emulsions which process more rapidly than, say, the 
“ Zenith" plates originally by Barker. The 
authors tried many variations in procedure, and, 
bearing in mind that the method adopted should be 
simple and easily reproducible by different workers, 
eventually standardised a method in which the plate 

is lowered horizontally into the solution and squeegeed 
lightly with a flat rubber squeegee for a few seconds, 
agitated in a random manner for a few more seconds 





* By far the best available collection of data on this 
important subject and containing particulars of more 
than 100,000 lines. 
corporated, and Chapman and Hall, Limited, 1939.) 
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and then left without further agitation until develop- 
ment is completed. 

In deciding on the type of developing solution to be 
used’ and the time and temperature, it must be borne 
in mind that all these, together with the type of plate, 
influence the density and contrast of the image 
obtained, and a suitable combination must be found 
by experience which will give the maximum contrast 
consistent with satisfactory reading of the required 
lines. Standardisation should be assisted by the 
adoption of some simple precaution to keep the tem- 
perature of the developer constant. Fixing, hardening 
and washing of the plates are not critical, and can easily 
be carried out in ten minutes or less if required. Care 
must be taken to avoid uneven drying, as this will 
lead to marks on the plates, and the use of a viscose 
sponge to remove surplus moisture, followed by drying 
in a current of trig ay we air, is desirable. 

Adjustment for Varying Speed of Plates.—A decrease 
in the speed of plates is to be expected with age, and 
variation has been found in practice between boxes 
from a single delivery under the present war-time 
conditions. In cases where the lines to be measured 
are of widely differing densities, covering most of the 
available range of the plate, some modification in 
procedure must be introduced to correct for such 
variations in speed. Modification of exposure is the 
most obvious method for modifyi density, but 
unfortunately this is liable to introduce an appreciable 
modification in the log.-ratio/concentration relation- 
ships for the various elements, and, while the use of 
standard samples its a correction to be applied 
for this, it is considered better to avoid any considerable 
modification of the exposure as far as ible. 

Table I, on the opposite page, illustrates the magni- 
tude of the changes arising from modified exposure in 

3. 








O-8 os +0 
(0s0.c.) Log. t. 

the case of steel A. The values given for the log. ratios 
are the means of six spectra from two sets of three 
from each of two plates, and have been photo-corrected 
by means of the characteristic curves of the plate 
used. The apparent composition figures have been 
read from the usual curves, using the normal 12-seconds 
exposure as the standard. With this steel, minor 
variations in exposure are evidently unlikely to lead 
to serious errors if standard samples are used to check 
the extent of the variations, but the variation is con- 
siderable for chromium and vanadium with the full 
50 per cent. increase in exposure to 18 seconds. Alter- 
natively, adjustment may be effected by variation of 
the time of development. Under the authors’ condi- 
tions they have found so close a correspondence in the 
shape of the characteristic curves for development 
times between two and four minutes that there is no 
need for any modification over this range. 

P. .—The employment of pairs of lines of 
similar, medium density is ideal photometrically as well 
as mr mg but, as already explained, is often 
impracticable. The greater the divergence from this 
ideal the greater is the care needed to ensure satis- 
factory density ratios. Dense lines give small deflec- 
tions on the photometer, and with them maintenance 
of a steady galvanometer zero is of special importance, 
any fluctuations then having a maximum influence on 
the readings. The need for steadiness of photometric 
conditions is emphasised when dealing with lines. of 
divergent density. With the type of photometer used 
it is at all times rp mye | to ensure accurate focusing 
of the line image at the photometer slit. Variations in 

late thickness or flatness can appreciably affect the 
— ing over different areas of a plate, with consider- 
a ee on the log. ratios, unless it is corrected. 
Fortunately, a ready check exists in the absence of 
movement of the properly focused image when the 
spherical lens used for viewing the lines is swung 
away for reading. Experienced operators acquire the 
ability to observe and correct the focus with certainty 
and with very little loss of time. 
The use of adjacent duplicate spectra is of consider- 
able value in the photometry in drawing immediate 
attention to ing errors. All divergences between 
duplicates beyond limits fixed by experience are checked 
by re-reading and, if ae retaking. The amount 
of the itted divergence depends on the sensitivity 
of the line read, since this alters the magnitude of the 
analytical errors involved. In general, it may be taken 
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‘I! that the log. ratios for duplicates should not differ 


by more than 0-020 with any element, and closer 
agreement should be sought with the less sensitive lines. 
Fatigue of the operator is liable to affect speed and 
accuracy in photometry, but average speeds of 80 to 100 
line pairs per hour, including all necessary checking, 
are quite consistent with continuous accuracy, and 
appreciably higher speeds can be, and are, attained 
over shorter periods. Operational fatigue can be re- 
duced by a system of rotation, avoiding long periods 
of continuous reading for a single operator. To this 
end the authors’ assistants are grouped in teams of 
three, one exposing and developing a plate while the 
other two read the previous plate. these latter 
one operates the photometer while the other writes 
down the readings and calculates the log. ratios. 
Interchange of duties at the photometer is arranged 
at the completion of the ilies of each line pair. 
In this way, fatigue is very considerably reduced. 

Correction for Photographic Density.—As already 
indicated, a first correction for varying spectral density 
is applied by plotting the log. ratios of photometer 
readings for the unknown element lines to those of 
suitable comparison iron lines. This simple treatment, 
however, leaves out of account the influence of the 
non-linearity of the characteristic log.-intensity /density 
curve of the es plate. Examination of a 
large series of preliminary results showed that a 
distinct improvement in accuracy was possible by the 
application of empirical corrections, the itude of 
which was decided by the individual densities of the 
spectra, as indicated by the photometer readings for 
the comparison iron lines. 

To apply such corrections in practice where experience 
indicated, say, a correction of 0-005 per centimetre 
divergence of photometer ing, this amount would 
be added to or subtracted from the log. ratio for every 
centimetre by which the comparison iron line differed 
from the average in either direction. While not strictly 
accurate, this empirical procedure did provide a definite 
improvement in accuracy for not too great density 
fluctuations. The corrections used never exceeded 
0-010 per centimetre, and are well illustrated by those 
employed in the early work with steel A, as follows :— 


Silicon + 0-005 

Manganese... + 0°003 | per centimetre decrease 
Chromium ... + 0-008 in comparison iron line 
Nickel + 0-005 | reading. 

Vanadium ... + 0-005 


In spite of the usefulness of such empirical correc- 
tions, it is obvious that for lines of density corresponding 
to some portions of the characteristic curve results 
obtained in this way will not be as accurate as those 
given by properly evaluated corrections, based on the 
experimentally determined log.-intensity /density curve 
for the plates and conditions concerned. Eventually, 
therefore, the authors changed over to this latter proce, 
dure, thereby obtaining increased speed of calculation- 
in addition to an improvement in the general accuracy 
of correction. The method adopted for plate calibra- 
tion was based on the use of a 125-watt “ Mercra” 
ultra-violet lamp. With this lamp in the normal 
sparking position, exposures at suitable intervals 
between one and a hundred seconds are usually satis- 
factory. Density measurements are made on the 
mercury lines 3654-83 and 3663-28. The characteristic 
curve is then plotted as log. time against an inverted 
scale of photometer readings (since these are a direct 
measure of transmission, not of density). 

Although the position of the curve with respect to 
the log. time axis varies with the speed of the individual 
plate the authors have found the shape to remain very 
constant for a given type of plate, over the range 
normally used (3 cm. to 40 cm. on the galvanometer 
scale, with 50 cm. as clear-glass reading). Constancy 
with age is well illustrated by Fig. 3, on this page, 
in which are shown results obtained with two Kodak 
B40 plates from the same batch, one exposed three 
days after receipt and developed for two minutes in 
ID13 developer at 20 deg. C., and the other sixteen 
months later, using three-minute ye The 
similarity of form of the two curves is clearly shown 
by the crosses representing results from the latter plate 
superimposed on the curve obtained from the former. 

In view of this constancy of form with age, and even 
from batch to batch of a given type of plate, the 
authors have found ‘it possible in the interests of speed 
and simplicity of working to convert the standard 
curves into tabulated series of log. intensity values, as 
illustrated in Table II, on page 440, which shows a por- 
tion of one such table. In this way it becomes a very 
simple matter for the operator to convert photometer 
readings into terms of log. intensity, which by simple sub- 
traction give the required photo-corrected log. ratios 
for use in plotting or reading from the log.-ratio/com- 
position curves. Thus, for example, a 6-45-cm. i 


of a manganese line is converted to 0-440 by the table 
and an 8-6-cm. reading for the comparison iron line 
gives 0-350 ; subtraction of the former from the latter 
gives 1-910, which is the fully corrected log. ratio 





required. This is the most rapid method of working 
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that the authors have tried, and although slight varia- 
tion of the characteristic curve is to be expected from 
plate to plate and for lines of different wavelengths, 
this simple procedure has given most satisfactory 
results when combined with the use of standard 
samples, as described below. 

The Use of “ Standard" Samples.—When all the 
foregoing precautions have been taken there still 
occurs some variation in the composition curves from 
plate to plate, and a further increase in accuracy is 
possible by the use of “ standard” samples. e 
authors use from two to four such samples on each 
and these usually include one or two samples 

m recent casts to cover any day-to-day variation 
in the response of the material.* On the basis of the 
average behaviour of these standards small corrections 
are applied to the results read from the composition 


TABLE II.—Jlustration of Part of a Working Table Pre- 
pared from Log. Intensity Curve. 











Cm. Log I. ! Cm. Log I. | Cm. | Log I. 
1 
| 1] | 
6-0 | 6-9 | | 88 | 34 
6-05 460 6-95 415 8-85 
6-1 7-0 8-9 335 
6-15 455 7°05 | 410 8-95 
6-2 7:1 9-0 
6°25 450 7°15 | 405 9-05 33) 
6-3 7-2 9-1 
6-35 445 7-25 9-15 | 
64 7-3 400 9-2 | 325 
6-45 | 440 7-35 9-25 
6-5 | he a 395 9-3 
6-55 435 7-45 9-35 320 
= | 
6-6 8-5 | 9-4 
6-65 430 8-55 | 9-45 315 
6-7 8-6 | 350 9-5 
6-75 425 8-65 9-55 
6-8 8-7 345 9-6 310 
6-85 420 8-75 9-65 




















curves, or the curves themselves are moved relative to 
the axes. 

Chemical Checks.—The recent standards referred to 
in the preceding ph are usually taken from the 
previous day’s chemical checks. The number of such 
chemical analyses required to keep an effective check 
on general Accuracy is a matter which must be decided 
by experience. Analysis of one sample in twenty 
should be sufficient when thorough experience has been 
gained, provided that this is not less than one analysis 
a day. For certain elements when the amount 
present is considerable and the line used is not very 
sensitive, provided that the chemical analysis does not 
involve any great trouble or loss of time, it may be 
found worth while to increase the number of chemical 
checks to, say, one in ten. 

The Influence of the Range of Composition.—The most 
satisfactory routine results from spectrographic analyses 
are to be expected where production arrangements make 
it possible to deal with a continuous flow of samples 
to one specification. Individual plates can then be 
arranged to contain only a single type of steel, and the 
limited portion of the composition/log.-ratio curves 
required can generally be represented as straight lines. 
The small number of standards required then have 
their maximum correcting efficiency, correction being 
satisfactorily applied by the simple addition of a 
constant p- Gn to results read from fixed composi- 
tion curves. This represents the conditions under which 
the authors have worked for many thousands of casts 
of the high-alloy steels A and B, detailed procedure for 
which is given later. 

On the other hand, satisfactory application of the 
method to the routine analysis of low-alloy materials 
would, in the authors’ case, demand the inclusion on 
individual plates of a wide variety of steels, with the 
result that four or five standards, at most, would have 
simultaneously to characterise the curves for five ele- 
ments fluctuating independently over ranges, which 
for nickel could as great as from 0-1 per cent. to 
5-5 per cent. and for chromium from 0-05 per cent. 
to 3-5 per cent. Moreover, the densities of the lines 
used will vary over very much wider limits than when 
dealing with a single type of steel. The highest possible 
accuracy is not to be ex under such conditions. 
Typical results for low-alloy steels dealt with in this 
way are given in a later section, but it may be said 
here that the difficulties indicated, coupled in many 
cases with narrow melting specifications, have, so far, 
prevented any large scale application of the method to 
such steel in the authors’ work. At the same time, the 
technique developed has proved very useful in special 
cases, permitting the satisfactory analysis of individual 
samples in connection with which, for various reasons, 
chemical analysis has been impossible or less satis- 


factory. 
(To be continued.) 
* J. R. Handforth, H. W. Whymper and W. M. 


Boulton, “‘ Spectrographic Analysis and its Application 
to Aluminium Alloys,” Metal Treatment, vol. 5, page 3 
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PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE AOTS OF 1907 TO 1939. 

The number of views given in the Specification Drawi 
is stated in each case; where none is mentioned, 
Specification is not illustrated. 

Where i tions are icated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies oS MpepU actions may be obtained at the Patent 

Branch, 25, Southampton Buildings, 
Cc -lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “ Sealed" is appended. 

An may, at any time within two months from the 
p Fy 4 Rhy Pad a WF 
Specification, ive notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 

ELECTRICAL APPARATUS. 
549,269. Electric Cable. Callender’s Cable and Con- 
struction Company, Limited, of London, P. V. Hunter, of 

London, H. J. Alleock, of Belvedere, and R. MeL. Fairfield, 

of Leigh. (2 Figs.) July 19, 1941.—The invention 

provides an electric cable for high voltages in which the 
construction of the dielectric is such that it does not 
contain initially, or acquire subsequently, in transport, 
handling or service, a space within it which is filled with 
gas at low or normal atmospheric pressure. The dielec- 
tric is formed from a thermoplastic body consisting 
wholly or mainly of the normally solid polymers of 
ethylene. It is applied by extrusion, over and in close 
contact with, a smooth tube of a non-metallic plastic 
material loaded to render it electrically conductive. This 
tube surrounds the conductor with a clearance. The 

conductor of the single-core cable is surrounded by a 

tube 2 of conductively loaded, non-metallic plastic 

material. A clearance 3 is left between the conductor 
and its conductive tube 2. Surrounding each tube and 
in close contact therewith is a layer of dielectric 4 con- 








sisting wholly or mainly of the normally solid polymers 
of ethylene either alone or compounded with other 
thermoplastic material which increases its flexibility 
while leaving the high standard of its dielectric properties 
unimpaired. An example of a suitable material is 
polyisobutylene. The clearance 3 between the conductor 
and the inner surface of the conductive tube 2 is such 
that the conductor is always free within the tube when 
the maximum increase of temperature to which the 
conductor may be liable in service has caused it to 
expand. To facilitate endwise movement and reduce 
any tendency to wrinkle, the conductor may be provided 
with a layer of lubricant, such as graphite. The dielectric 4 
has on its outer surface a conductive layer 5 which may 
be a layer of metal tape. The conductive layer 5 is 
closely surrounded by an impervious sheath 6, for 
mechanical protection. When the cable is built up as a 
multi-core cable, the cores, each produced in the manner 
above described, are assembled with or without fillers 
for the interspaces and enclosed in a common impervious 
sheath. (Accepted N. ber 13, 1942.) 


FURNACE APPARATUS. 
Heat-Treatment Furnace. J. S. Lowe, of 
(2 Figs.) August 27, 1941.—The furnace is 
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549,501. 
Preston. 
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designed to give a higher thermal efficiency, flexibility in 
operation and more ready control. The combustion 
space beneath the furnace hearth is divided into four 
chambers }, c, d, ¢, two at each side of a central dividing 





— 


support the furnace hearth. Through the front wal of 
each combustion cham ber a burner h opens, the hot gases 
from which issue into the furnace along opposite sides 
through passages flanking the hearth. The walls / ang 
j have narrow edges where they support the hearth, the 
thickness of which is reduced to a minimum and this 
increases its heat conductivity and the flexibility of 
operation of the furnace. (Accepted November 24, 1942.) 


MISCELLANEOUS. 


548,975. Variable Transmission Gear. W.E.N. Clark, 
of Bayston Hill, near Shrewsbury. (2 Figs.) Aoril 29, 
1941.—The output torque and the gear ratio of the 
transmission gear are self-adjusting to suit the load. The 
driving shaft 1 terminates in a boss formed on a three- 
armed carrier 3 in which are mounted three planet 
gears 5. The central sun wheel 6 is of twice their dia- 
meter and is keyed to the driven shaft 7. The planet 
gear spindles each carry a crank 8 on which is mounted a 
roller 9. This latter functions as a movable fulcrum for 
a sliding bar 12. The roller works in a groove running 
lengthwise in a bridge piece on the bar, the bridge piece 
itself also forming a guide by which the bar slides on a 
radial arm 14 of a three-arm spider supported on the 
carrier 3. The planet gears 5, sun wheel 6, and the crank 
arms 8 together transmit to the driven shaft 7 the radia) 
forces developed in the sliding bars 12, and also contro] 
the sliding motion of the bars. The mass centre of each 
sliding bar lies on the centre line of the arm 14 on which 
it slides and each bar is mounted on its arm in such a 
way that it can, if free of restraint, rock about the polar 
axis which is normal to the plane of rotation of the 
carrier. One end of each bar 12 carries a follower roller 18 
which engages a cam groove 19 formed on a plate keyed 
on the driven shaft. The other end of each bar carries a 





counterbalance weight. The cam groove 19 is contoured 
so that, when the driven shaft is rotated and the 
bars 12 are reciprocated due to the rotation of the cranks 
8, each bar is restrained against rocking about the polar 
axis. In operation, the driving shaft is rotated in a clock- 
wise direction. The carrier 3 is thus rotated relatively to 
the driven shaft 7, which is initially at rest, and the planet 
gears 5 run round the sun wheel 6. The centrifugal and 
inertia forces acting through the centre of gravity of each 
sliding bar, besides providing radial thrust also set up 
angular moments in the rotational plane about the point 
of contact of the movable fulcrum roller 9 with its groove. 
The moment alternates in direction every time the roller 9 
passes the centre line of the arm 14. These angular 
moments generated in each bar produce, by virtue of 
its engagement with the cam groove 19, forces con- 
stituting a driving force upon the driven shaft. Neither 
the radial nor the angular forces are resisted by the 
radial arms 14, but the angular moment set up in each 
sliding bar 12 by centrifugal force produces, on radially 
outgoing journeys, a force bearing inwards on the cam 
groove, while on incoming journeys it produces a force 
bearing outwards. The forces which cause the driven 
shaft 7 to rotate apparently fall under five headings, one 
or more of which may be reduced to zero, or even become 
negative at certain parts of each cycle, or at certain gear 
ratios: (i) the torque of the driving shaft acting on the 
cam groove 19 through the follower rollers on the bars 
12; (ii) the torque on the cam groove due to the effect of 
centrifugal force on the bars 12 produced by the rotation 
of the carrier 3; (il) the torque on the cam groove due 
to the inertia of the sliding bars produced by their alter- 
nate acceleration and retardation in the radial direction ; 
(iv) the torque of the planet wheels 5 on the sun wheel 6 
due to centrifugal forces on the bars produced by the 
rotation of the carrier; and (v) the torque of the planet 
wheels 5 on the sun wheel 6 due to the inertia of the sliding 
bars 12 produced by their alternate acceleration and 
retardation in a radial direction. The whole operation 
of the gear is centred in the dynamic equilibrium of the 








(Spring issue, 1939). 





wall /, and in each chamber a series of conical studs g 





sliding bars 12. (Accepted November 2, 1942.) 
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BREAKWATERS. 
By R. R. Mosrxm. 
(Continued from page 382.) 


Wave Pressure on a Vertical Face.—There are 
several methods of calculating wave pressure against 
a vertical breakwater ; most of these are empirical 
and based on a limited experimental field. In 
Fig. 14, on this page, O O is the still-water level, H 
is the depth of water, and h, the maximum height of 
the parapet above water level. On the harbour side, 
ABC is the triangle showing the distribution of | 
water pressure against the wall face due to still | 
water, and is equal in area to D EF, which repre- | 
sents still water pressure on the offing face. At the | 
toe level CB = EF = wH where w = weight of | 
unit volume of water. In storm conditions the 
function of the wall is to prevent the outside up- 
heavals entering the harbour. The static relation- 
ships are therefore changed and the dynamic energy | 
of the moving water outside has to be satisfactorily | 
absorbed by the wall. The question then arises, | 
how the wave energy may be computed. From | 
various experiments, particularly those of Professors | 
Cagli and Stuckey, it has been deduced for practical 
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40 x 35 x (150 — 64) ,. 
2340 53-4 tons. 

10 x 45 x (150 — 64) 
2,240 B-8 
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Total ... 106-45 ,, 


To find the centre of gravity, take moments about 
the base : 


12°35 x 65-75 = 810 ft. tons. 
23-5 x 55 =w1i300 . 
53-4 x 25 =1340 ,, 
17°2 x5 = 85 me 


106-45 | 3,535 ,, 


Distance above base 33-1 ft. 
12-35 x 27 334 ft. tons. 
94-1 x 17-5 1,650 ” 


106-45 | 1,984 ,, 
| 


Distance from harbour side = 18-6 ft. 
Zero pressure height of diagram h, =1- 66h 


=30 x 1-66—50 ft. 
, , 64 x 30 7 
Max. intensity of pressure = 30 = 0-857 


ton per square foot. 
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purposes that the added intensity of pressure due | 
to an oscillating wave can be taken as equal to the | 
hydrostatic head of the wave due to its height in | 
the open sea, and that the maximum intensity 
occurs just below still-water level. Then if A = | 
height of the wave, trough to crest, the maximum 
intensity at level OO is wh lb. per square foot. | 
In Cagli’s experiments it was shown that the zero | 
point of the pressure distribution diagram was not | 
at the wave height 4 above the still-water level, | 
but approximately at 1-66. Thus the point G, 
in Fig. 14, is fixed at h, = 1-66h above OO. In 
effect, this is that at the level L L the intensity of 
pressure at the top of the wall is 


h,—h 
Pi res wh ; hy », 

and at the level O O the maximum pressure intensity 
=AD=wh. Therefore, the diagram of pressure 
distribution due to wave action over the surface of 
the wall will be LDEBL. The dotted line shows 
the form of the actual diagram as measured by 
Professor Cagli. 

Example. A vertical wall breakwater of the cross 
section shown in Fig. 15 is subjected to oscil- 
lating waves 30 ft. high in open sea. Take con- 
crete at 150 lb. per cubic foot and sea water at 
64 lb. per cubic foot, the effective weight of section 
per 1 ft. depth is :— 


16 x 11-5 x 150 
2,240 

10 x 35 x 150 
2,240 


In the dry = 12-35 tons. 


= 23-5 ,, 





Intensity of pressure at top of parapet 
= 0-857 es = 0-488 ton. 
Total pressure against wall face 
. = + 0-857) x 21-5 


° 


~ 





) + 0-857 x 50 
= 57-3 tons per lineal foot. 


The height of the centre of pressure above the 
base = 33-7 ft., and the resultant thrust cuts the 
base 5-36 ft. inside the toe. The distribution of 
ground pressures under still-water conditions is 
shown at a, Fig. 15, and under storm wave condi- 
tions at 6b, where it will be noted that the diagram 
shows a tension of — 3-18 tons per square foot at 
the seaward toe. It is this tension which causes 
the breathing effect observed in breakwaters during 
heavy weather. It will be readily appreciated that 
under such foundation pressure distribution great 
care must be taken in the selection of the sub-founda- 
tion material and location. In the example chosen 
the factor of safety is 1-23, which compares favour- 
ably with many of the existing and successful break- 
waters investigated by the author. It should be 
borne in mind that bonding and concrete caps help 
to distribute the wave blow through the structure 
and it is seldom that wave blows strike the whole 
extent of the wall perpendicularly at the same time. 
As has already been shown, waves approaching 
inshore have a habit of wheeling which results in a 
glancing blow. The dotted line shown in the hori- 
zontal pressure diagram, Fig. 15, is the probable 





curve of pressures according to Professor Cagli’s 
method. 

It is not possible at present to evaluate mathe- 
matically the shock pressures due to a breaking 
wave, but’ it is known that the intensity may be 
ten times greater than that due to hydrostatic wave 
pressure. It has been suggested that if the face of 
a vertical wall were ribbed or pierced by pipes com- 
municating to open air above parapet, these shock 
pressures could be considerably reduced. So far 
the war has prevented tests in this direction. 

Vertical Faced Superstructures.—Where materials 
of construction are costly and strict economy is 
necessary, recourse is had to vertical faced break- 
waters. Some engineers hold to the opinion that 
they are the better in the majority of cases, even 
though the sub-foundations may not be of the best 
and require piling. In many exposed parts of our 
coastline, this type has proved successful and the 
instances of partial failure have been in the main 
due to weak foundations. In some cases of rubble- 
hearted piers, failure has been due to the attack of 
the falling water on the roadway after the wave 
impact. A typical example of rubble-hearted con- 
struction is shown in cross section in Fig. 16, on 
page 442. Two coursed walls are constructed near 
to the harbour side of the crown of a rubble mound. 
The seaward wall is the stouter and the footings of 
both are carried well down into the rubble. Sections 
A A of the bank are of heavy selected rubble, section 
B being of smaller material. 

The space between the two walls of the breakwater 
is packed with selected rubble and the top surface 
of the pier roadway is laid in mass concrete slab. 
The assault of the waves on the vertical face, if not 
protected by wave-breaker blocks, gives rise to the 
upward projected masses of water which, in falling 
on to the roadway, may shatter the slab if not of 
adequate strength. The continuous pounding of 
the falling water on the fractured slab may then set 
up high bursting pressures in the body and cause 
the inner wall to fall into the harbour, resulting 
eventually in the collapse of the core and a breach in 
the breakwater. In such manner the breakwaters 
at Wick and Alderney were partially destroyed. 

Waves approaching a breakwater, so long as they 
maintain their oscillatory character, on striking the 
wall, will rise to about twice their normal height 
above the mean level and lap the wall harmlessly. In 
the recoil they are reflected downwards and give rise 
to a scouring effect at the base. The most dangerous 
point in a shoaling beach, or artificial mound for a 
vertical wall construction, is that where storm 
waves will not survive as waves of oscillation. The 
classical example of this fact is the ill-fated Alderney 
breakwater, shown in Fig. 17, on page 442. It was 
constructed on a massive rubble mound with an 
illimitable fetch and exposure, being open to the 
Atlantic. The depth of water averaged no less than 
62 ft., low water springs being a maximum at 135 ft., 
so that it is apparent that storm waves of any 
length could approach close to the structure and 
still maintain their oscillatory character. The rubble 
mound, however, was constructed in such a way 
that it shoaled to 11 ft. at the wall at L.W.O.8.T. 
and about 27 ft. at H.W.O.8S.T. At 100 ft. from the 
face to the hump of the seaward mound the shoaling 
began at some 7 ft. greater depth. It will be 
appreciated that in this depth of water the break- 
water would be subjected to the battery of a con- 
tinuous succession of breakers, which on the average 
would take on that form near the wall. It is 
recorded that the height of the columns of water 
sent into the air on the impact of the waves rose to 
as much as 200 ft. The terrific blows dislodged some 
of the face masonry and shattered the roadway, and 
eventually destroyed the breakwater. 

From this unfortunate collapse it has been con- 
firmed that rubble mounds in such structures 
should be carried to a height approaching high 
water mark, either by mound fill or pell-mell blocks, 
to act as wave breakers, and that roadways should 
be protected by heavy blocks or massive cappings 
of concrete. Seaward walls should be of heavy 
blocks and all headers preferably not less than 
25 tons each. Cracks were caused in the breakwater 
due to the high settlement of the mound foundation. 
The entry of water and air into these cracks and the 
subsequent hammer blows of the wave impact 
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gave rise to terrific internal bursting pressures. 
Actually the mound settled 5 per cent. of its height 
during the time of observation, and in places this 
amounted to no less than 6 ft. The engineers 
who reported on this failure also considered the 
uneven loading on the foundation a great dis- 
advantage. This was caused by the heavy parapet 
wall at the seaward face. Nowadays, continental 
engineers place this parapet near the harbour face 
or steeply batter the slope from roadway level. This 
places the centre of gravity nearer the centre of the 
structure. 

Fig. 18, on this page, shows a type of breakwater 
which, with certain variations of design, is popular 
with continental engineers; the example illus- 
trated is at Naples. On a mound of rubble of all 
sizes, with heavier stones placed on the slopes, a 
vertical superstructure of pre-cast cellular units of 
reinforced concrete is built up. The cells are 
subsequently filled and capped with mass concrete. 
The parapet slopes at a backward angle of about 
45 deg. to the vertical. It is claimed for this form 
that the severity of the impact of the waves on the 
wall is thus lessened as.it allows the entrained air to 
escape at the moment of the blow. In this con- 
nection it is to be noted that the sloping parapet 
finds favour with American engineers. The con- 
struction of this type of breakwater provides many 
difficulties, not the least of which is the bedding of 
the first cells. Any inequality not remedied by 
the divers in the first instance may result in frac- 
tured or ruptured cells which would affect the 
quality of the mass concrete. Again, great care 
must be taken with the jointing and overlap or 
bond. Local settlement may result in large cracks 
in the reinforced shells. It is a type of design 
which appears simple, but in actual construction 
and maintenance does not prove so. 

A more modern construction of mass concrete is 
that shown in Fig. 19, which illustrates the Dunkirk 
breakwater. It is founded on fine sand at a depth 
of 10 ft. below low water springs and was con- 
structed by driving two parallel rows of sheet piling. 
The area enclosed was subdivided into cellular com- 
partments by sheet-pile bulkheads. Two lines of 
temporary staging were constructed on each side 
of the breakwater to facilitate this and subsequent 
work, so that several operations could be carried out 
simultaneously. As the seaward piling was pro- 
gressing, concrete was being poured in the one com- 
partment and excavation was being carried out in the 
other. The compartments were made rather long, 
actually 80 ft., which increased the difficulty of 
excavation as the deeper water was reached, and 
several sand blows occurred. The tops of the 
piles were 20 ft. above L.W.O.S.T., and in bad 
weather, as may be imagined, the cofferdam suffered 
and this form of section was stopped before reaching 
the projected length. The superstructure is of 
mass concrete cast in blocks about 19 ft. long, 
tapered to the roadway and with cast-in stone 
facings. The seaward face is protected by a wide 
apron of rubble carried up to mean water level. 
This is also the level of the top of the mass concrete 
block foundation which is protected from scour 
by the steel sheet piling of the cofferdam, the piling 
having been left in place. As shown, the piling was 
cut off at the level of the top of the block. On the 
harbour side, a rubble blanket was laid to prevent 
scour and also to prevent the spewing of the sand 
under the added load. 

The breakwater in this form extended 700 ft. 
from the root seaward ; the form in the deeper water 
was modified to that shown in Fig. 20. French and 
German technical experts of wide experience were 
responsible for this work, which took several years 
to complete. The outer stretch of breakwater 
includes several novel features. In view of the 
possibility that the tidal and littoral currents, 
consequent on the projection of the breakwater 
into the Channel, would cause heavy scour, it 
was decided to deposit the rubble mound on a 
fascine mattress 6 ft. to 7 ft. thick overall. This 
mattress was constructed of elm and birch branches 
on the beach near the site. The bottom ribs were 
placed checker-board pattern, forming 40 in. 
squares. Each rib was about 12 in. in diameter and 
made up in 50 ft. lengths, bound tightly with 
galvanised lashing wire. At the intersections, 
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vertical stakes were lashed to help to build up the, carrying stone, and these, on arrival at the site, 
upper layers. Faggots, 12 in. in diameter, were | were located in the correct positions. The mattress 
then laid in three tiers and surmounted by a top| itself had to be delicately handled when on the site, 
rib similar to the bottom. The lashings were con- | and the sinking operations had to be conducted with 
tinuously threaded through so that all were tightly | reference to the current system operating at the time. 
bound together. The top surface thus had the! A knowledge of seamanship is obviously required to 
appearance of small cells, iri which the stone for | manceuvre floating bodies of small displacement in a 
submerging could be cast. In this manner, sections | tideway. When the location was satisfactorily ac- 
measuring about 80 ft. by 130 ft. were made up and | complished, stone was pitched from the barges into 
towed out to the site. It should be borne in mind | the cells of the mattress surface at the edge meeting 
that this was tide work and in the open sea work | the current. In this way the sinking was effected on 
must be expeditious. a tilt, the current keeping the floating portion taut. 
The mattress sections were convoyed by barges! It can be appreciated that the mattress had to be 
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bottomed before the reversal of the tidal current, 
otherwise the part still suspended in the water would 
have been doubled back over the sunken portion. 
When a gap existed between adjacent mattresses, it 
was necessary to construct a small mattress to cover 
the gap, the fact that this overlapped did not matter, 
as the subsequent loading of rubble impressed it 
into the sand. 

Faggots of branches sink easily into wet sand, 
until such time as the voids or interstices between 
the branches or twigs become filled with sand. That 
is the value of fascines; the sand or mud clogs 
the voids, and the timber part of the resulting 
blanket acts as a reinforcement or binder of what 
would be otherwise an unstable mass. The rafts of 
fascines should be sunk on low springs when a mini- 
mum depth of water is on site. When the raft is 
bottomed, the following high tides permit the depo- 
sition of the rubble mound directly from barges, to 
bring the crest up to low water level. In the Dunkirk 
breakwater, the side slopes of the mound were laid 
at 1 in 2, which to the author appears too steep, in 
spite of the fascines. As Fig. 20 indicates, the width 
of the crest of the rubble is little more than the 
depth and the side slopes are surfaced with heavy 
stones up to | ton in weight. On the seaward slope, 
these are weighted with concrete blocks of 50 tons 
weight placed as a haphazard coursing. On the 
crown of the mound, three of these blocks, each 
12 ft. by 10 ft. by 7 ft., are bedded as footings for 
the mass concrete superstructure, similar in section 
to that already described. It should be noted that 
the levels of the mound and the block apron are 
above low water. The situation of this breakwater 
has a very short fetch to the north-west, neverthe- 
less, it is the direction of the most violent gales, 
due to the wheeling up channel of the severe Atlantic 
storms. In the direction of the longest fetch, that 
is due north, to which the entrance is open, the 
exposure is not great, as the Goodwins and shoals 
off shore reduce much of the violence of the not very 
frequent north-easterly gales. 


(To be continued.) 








THE IRON AND STEEL 
INSTITUTE. 


(Concluded from page 436.) 


We conclude below our account of the annual 
general meeting of the Iron and Steel Institute, 
held in London on May 13. 


Basic OpEN-HEARTH PRACTICE IN AUSTRALIA, 


The second and last paper on the agenda was 
entitled ‘“‘ A Review of Basic Open-Hearth Practice 
at an Australian Plant.”” The author was Mr. R. L. 
Knight and it was presented on his behalf by Mr. 
A. Robinson. Mr. Knight gave a comprehensive 
description of the plant and practice at the steel- 
works of Australian Iron and Steel, Limited, Port 
Kembla, New South Wales. He stated that the 
plant was situated within 15 miles, by rail, of 
several collieries owned by the company. The 
limestone was brought 74 miles by rail from Marulan, 
and red hematite ores, low in phosphorus, were 
shipped from the Whyalla deposits to Port Kembla, 
a distance of 1,070 miles. The opén-hearth depart- 
ment consisted of seven fixed furnaces varying from 
160 tons to 280 tons capacity, and a 1,200-ton hot- 
metal mixer, the latter receiving metal from 70-ton 
transfer ladles filled from 120-ton ladles hauled from 
the blast furnaces. The open-hearth furnaces were 
fired with either tar and coke-oven gas, or producer 
gas and coke-oven gas. The outstanding features of 
the furnace practice were the high hot-metal/scrap 
ratio, the heavy ore charge (448 lb. per ton), and the 
low flux rate. The furnaces were therefore subject 
to violent and protracted ore “ boils,” resulting in 
a heavy carry-over of solid particles in the waste- 
gas stream; in spite of this, three of the furnaces 
had produced ingots at a rate exceeding 2] tons per 
hour. During ten years’ working, improvements 


in design had enabled the 230-ton and 280-ton fixed 
furnaces to be built which could carry such burdens 
continuously for campaigns exceeding 36 weeks. 
Five of the seven furnaces were all-basic, except for 








the roof and downtake arches; 95 per cent. silica 
bricks were used for the roofs, the life of which 
varied with the type of fuel. An average roof life, 
for producer-gas fired furnaces, was 370 heats. 

Dr. E. Gregory, in opening the discussion, re- 
marked that the author’s plant could hardly be 
described as representing truly basic open-hearth 
practice. One of the novelties was the use of dry 
sand in the furnace practice, but he was not quite 
satisfied with the explanation of the effect of this on 
the diminution of the iron-oxide concentration. The 
author stated that the diminution in the iron-oxide 
concentration following the addition of sand was out 
of all proportion to the dilution, and that it might be 
assumed that a partial replacement of iron oxide by 
silica occurred in the lime/iron-oxide compounds, 
allowing some iron oxide to migrate to the metal and 
effect a slight oxidation of carbon. He did not con- 
sider that explanation sufficient, and the manganese 
oxide in the slag, which was very high indeed, 
must play an important part. The author also 
stated that sand should be regarded as a necessary 
basic open-hearth flux, and the controlled use of it 
recognised as a valuable aid in the production of 
basic steel, but he himself would hesitate to add 
sand to his basic-hearth slag, not from the point of 
view of iron-oxide concentration but from the 
question of de-phosphorisation. The composition of 
the author’s ingot moulds was unusual, but in view 
of the life obtained, which was excellent, not much 
objection could be offered to this. It would be 
interesting to have details of the methods for deter- 
mining lime, silica and FeO in the slag in 30 minutes, 
35 minutes, and 15 minutes, respectively, and also 
of the rapid methods mentioned for the determina- 
tion of manganese, phosphorus, sulphur, etc. The 
next speaker, Mr. C. A. Reed, referring to the depth 
of the bath, namely, 44 in., in the case of the 280-ton 
furnace, asked whether this had been found to 
present any difficulty to the operator. With regard 
to basic refractories he was very interested in the 
author’s remarks on these and looked forward to 
the day when it would be possible to do more with 
them. As to the ribbed roof, he wondered whether 
any troubles had been encountered through dust 
formation in the grooves. In his experience he 
had found this to occur and it had been difficult 
to remove the dust from between the ribs. 

Mr. R. Mather stated that the author was engaged 
in one of the largest melting shops in the British 
Empire, so far as producing capacity was concerned. 
His own interest was not so much in the details of 
furnace construction as in the quantity of steel 
the plant could actually turn out. Various state- 
ments as to capacity were not always comparable. 
He had added up the individual capacities of the 
seven furnaces given and had divided this total into 
the stated annual capacity of the furnaces of 750,000 
tons of steel ingots, and had found that 528 charges 
per furnace per annum were required. That seemed 
a “tight fit’? when allowance was made for the 
necessary time each furnace would have to be out 
of commission for re-lining and also when it was 
noticed that “‘F” furnace, which had a nominal 
capacity of 230 tons, was only working, during 
the 10 months period referred to, on 203 tons per 
heat. He would therefore be very interested to 
know exactly how much this shop had actually 
turned out in a year of continuous work. Another 
point was the handling of materials, and the 
mechanical facilities and auxiliaries in this con- 
nection was a matter which should be kept con- 
stantly in mind in the endeavour to increase 
productive capacity. As to ingot moulds, when he 
was in India he made moulds of rather more 
abnormal compositions than those mentioned in 
the paper so far as phosphorus was concerned. 
The manganese was not high, yet he obtained “lives” 
similar to those quoted. Considerable latitude was 
possible in regulationg the composition of ingot 
moulds. 

Dr. T. Swinden considered that English steel- 
makers should try and see what they could learn 
from what was being done in Australia. As to slag 
control, he agreed with Dr. Gregory and wondered 
if sufficient attention had been paid to the amount 
of slag produced and whether the fluidity required 
could not be obtained by other means. On the 
question of ingot moulds, he pointed out that the 





walls of the author’s moulds were very thick and 
he would not regard the life as being anything 
phenomenal. He asked for a further explanation 
of the statement that 16 ladles were in use and 
that ingots were cast into moulds on fixed stools 
in single line. As the author was speaking of 
160-ton capacity ladles, it would be interesting to 
know something about the time taken. Dr. Swinden 
then read a communication sent in by Dr. J. H. 
Chesters, which dealt with bottom maintenance. 
Dr. Chesters said that it was true that Australian 
bottom technique was more like the American 
than the British, but the information given in the 
paper and the additional information which it was 
hoped the author would give, should be of con- 
siderable value to this country. Virtually all basic 
bottoms in England were made and maintained 
with burnt dolomite. The use of hydrated magnesia, 
in pug form, for repairing bottom holes, and of raw 
dolomite for general fettling, were therefore of parti- 
cular interest. So also was the suggestion that the 
“ best fettling refractory would appear to be a self- 
bonding weatherproof ferruginous dolomitic material 
in uniformly-sized acicular particies of high softening 
point.” Apparently the author referred to a type 
of material produced in America in a rotary kiln 
using an addition of iron oxide equivalent to about 
5 per cent. in the final product. He believed these 
particles were rounded, and would like to know why 
the author considered an acicular character desirable. 
He asked for further information on the following 
points :—(a) What was the grading of the raw 
dolomite ? Just how “small” was it, and was it 
free from dust ? Did the author use this material 
because it was cheap, or because it had certain advan- 
tages over burnt dolomite? (6b) What were the 
average fettling times of these furnaces and what 
amounts of raw dolomite, burnt dolomite and cal- 
cined magnesite were used per ton of steel made ? 
Did the consumption of fettling material increase 
with the age of the bottom? (c) Did the use of 
bauxite instead of fluorspar in slag making result in 
an increased consumption of fettling material ? 
(d) Was the slag line cut worse and the consumption 
of fettling material greater when melting steels with 
slags having high iron oxide contents ? 

Dr. D. Binnie said that although admittedly the 
quality of the raw materials used by the author was 
very good, it was difficult to justify the record figure 
of 2,862,000 B.Th.U. per ton reached by the 230-ton 
furnace in producing 11,311 tons of ingots in March, 
1940. In this country the corresponding figure would 
be more like 4,000,000 B.Th.U. per ton, which 
included week-ends and also allowed for breakdowns 
and stoppages. The author should, therefore, state 
exactly how his figure was arrived at and also what 
type of steel was made, which was another important 
factor. A subsequent speaker, Mr. J. N. Kilby, 
said he did not think that 2,000 tons of steel per 
week for a 230-ton furnace, with the materials the 
author was using, was at all extraordinary. Just 
before the war his firm had reached a weekly output 
of 1,800 tons using about 75 per cent. of the furnace 
capacity. The last speaker, Mr. R. H. Myers, said 
that from the analysis in the paper it seemed there 
was a definite decrease in mould life as the silicon 
increased from about 1 per cent. The quantity of 
manganese was dictated by the irons available, but 
it seemed that the phosphorus was over the danger 
mark in some cases. The term “ suspended roof” 
used in the paper was misleading ; the term “ sprung 
roof,” employed in this country, was better. 

The President, bringing the discussion to a close 
and asking for further comments to be sent in in 
writing, said that the very greatest credit was due 
to the Broken Hill Company, who were proprietors 
of Australian Iron and Steel, Limited, for the 
development that had taken place. The company 
started a number of years ago under difficulties, 
and they had shown a spirit of very great enterprise 
and energy which was not only a credit to them, 
but also to the British race. One thing not men- 
tioned in the paper was the orderliness and tidiness 
of the plant. He had had the privilege of visiting 
the works some four years ago, and wished that 
others could have the benefit of seeing them also. 
The Council, the President reminded the meeting, 
had marked its appreciation of the paper by award- 
ing Mr. Knight the Williams Prize for 1942. 
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STATISTICS IN THE FUEL AND 
POWER INDUSTRIES.* 


By O. W. Rosx1Lt. 
(Concluded from page 426.) 


In Table IV, an attempt is made to subdivide item 8 
(Power), Table III, 426, ante, according to con- 
suming industries. It should be noted that item 8 
should be compared with purchased electricity, which, 
in 1935, only accounted for 53 per cent. of the total 
industrial consumption of electricity. Moreover, the 
proportion of purchased electricity to total industrial 
consumption does not appear to increasing as fast 
as might have been expected, the figure for 1930 having 
been 47 per cent. The amount of electricity purchased 
by industrial consumers in 1935 (8,392 million kWh, 
according to the Census) somewhat exceeds the amount 
of oe | sold for power (8,175 million kWh). One 
reason is that some industrial users purchase power 
from non-authorised undertakers. On the whole, how- 
ever, the agreement is not unreasonable. 

m . rincipal relationship of oil products is to trans- 

though the consumption of heavy fuel oil in 
a and by commercial and institutional users 
(mainly for furnace and boiler heating) is probably, on 
a thermal basis, as much as 60 per cent. of the con- 
sumption of town gas. There is also the consumption 
of kerosene. In recent years there has been a big 
increase in the use of vaporising oil by agricultural | . 
tractor owners, but the bulk of the kerosene is probably 
used for cooking and space heating, for electricity 
—- in small private plants, for oil lamps, etc. 
ere is no information as to the division of consump- 
tion between these various uses, but the total quantity 
of kerosene retained for consumption in Great Britain 
in 1935 was 204 million gallons, equivalent to about 


and coal, but we have very little information on 
which to link them together or to show variations 
in different areas. This may be very important and 
may represent different consumer habits, such as 
the use by some miners of electric lamps for drying 
and warming the insides of their boots rather than the 
more usual purpose for which they are employed. 
A sample investigation of weekly expenditure on fuel 
per household io abou, Yorkshire, shows that gas, 
electricity and coal cost, respectively, 1s. 3d., 1s. 2d. 
and 5s. Od., pre-war, and ls. ld., 1s. 2d. and 4s. Od. 
in 1942. The Ministry of Labour has done some 
similar work, but this technique might be greatly 
extended, including the industrial consumers as, for 


TABLE V.—Division of Consumption of Heavy Fuel 
Oil, 1935 (million gallons). 


Textile trades 3,741 
Leather trades 719 
Clothing trades ee 1,818 
Iron and steel trades :— 
hain, nail, screw and miscellaneous weal 12,450 

All other 23,704 
Engineering, shipbuilding and vehicles :— 

Mechanical engineering .. ‘ 14,459 

All other we 20,104 
Non-ferrous metal trades ve 11,711 
Food, drink and tobacco : 

Bread, cakes, etc. 10,992 

All other 12,007 
Chemical and allied trades : — 

Petroleum 33,384 

All other 6,415 

‘ Miscellaneous trades a 

3,97 


Paper, printing and . trades 
Timber trades 

Clay and building materials trades. 
Building and contracting trade 
Mines and quarries .. 


1,114 
28,564 
1,446 
5,804 


Public utility services and Government departments ra 
Public utility services and local authorities .. 53,330 
Government departments 1,204 


























331 million therms.¢ On a thermal basis, this is over 240,383 
half the total consumption of electricity, with which it | Firms employing less than 10 persons, commercial firms 
is an important competitor, and probably considerably and institutions, distributive and sane trades and 
: * yy domestic uses (by difference) ee _ 901,000 
more than the consumption of electricity for domestic a 
purposes. Total .. : ~ 450,000 
TABLE IV.—Drvision oF INDUSTRIAL CONSUMPTION OF ELECTRICITY (MILLION KWB). 
1930. 1935. 
Purchased. | Generated. | Total. | Purchased. | Generated. | Total. 
Textile trades ° ‘ | 610-9 440-6 1,051-5 | 044-9 600-4 1,545-3 
Leather trades .. ow 25-1 16-0 41-1 35-2 15-7 51-0 
Clothing trades .. wel 86-9 9-8 06-7 | 27-0 11-5 138-5 
Iron and steel . e ‘ 618-7 735-0 1,353-7 1,083 -3 953-6 2,036 -9 
Engineering, shipbuilding and vehicles se 910-4 232-6 1,143-0 1,287-4 283-9 1,571-3 
Non-ferrous metal trades ‘a 301-7 185-2 436-9 435-7 152-3 558-0 
Food, drink and tobacco a 402-6 206-4 609-0 619-3 250-3 869-6 
Chemical and allied trades e ‘| 338-3 512-4 850-7 415-9 1,107-5 1,523-4 
* Miscellaneous ™ trades ‘ on 235-5 171-0 406-5 342-3 183-7 526-0 
Paper, printing and stationery ‘trades 213-9 586-5 800-4 324-3 1,079 -6 1,404-0 
Timber trades .. oo 59-9 19-2 79-1 65-5 19-6 85-1 
Clay and building materials trades | 451-4 219-5 670-9 750-9 238-8 989-8 
Building and contracting ‘ 34-3 1-7 36-0 2-0 5-3 67-3 
Mines and ouarries : 699-0 1,965-4 2,664-4 1,433 -0 1,375°3 2,808 -3 
Public utility services and Government de- | 
rtments :— | 
Public utilities and local authorities 227-0 541-2 768-2 398-9 996-6 1,395 -5 
Government departments .. ° | 5-3 57-1 62-4 65-9 24°5 90 
— a OS eee Ha ee 
Total 5,220-9 5,899 -6 11,120-5 8,391 -5 7,298 -6 15,690-4 























The estimation of the total quantity of fuel oil avail- 
able for consumption is rendered difficult by the fact 
that the Mines Department statistics for the output of 
refined products produced in Great Britain do not 
distinguish between fuel oil and Diesel oil. Reference 
to the Census of Production, however, shows that the | 
bulk of the output described as ‘“ fuel and Diesel oil ” 
must have been fuel oil, even though some of it may 
have been used as a Diesel engine fuel. In any case, 
the bulk of the consumption consists of imports (616 | 
million gallons in 1935) which are definitely specified as | 
fuel oil. On this basis, and neglecting variations in 
stocks which were probably not very important in 
1935, consumption of fuel oil was about 761 million 
gallons, of which 272 million gallons were shipped as 
bunkers, leaving 489 million gallons for use in Great 
Britain. From this figure some deduction should pro- 
bably be made for the quantity used as Diesel fuel, and 
450 million gallons is probably the nearest figure it is 
possible to give for the consumption of fuel oil proper. 
This is equivalent to about 804 million therms. The 
Census of Production, from which the figures in 
Table V have been assembled, accounts for a con- 
sumption of 249 million gallons in industry, so that 
201 million gallons is obtained by difference for the 
consumption for commercial (and domestic) purposes. 

We have fairly good estimates for domestic con- 
sumption of electricity per head (though not per house- 
hold, which is really more important). We know a 
certain limited amount about similar figures for gas 


|example, by a sample survey of fuel and power con- 
sumption as a whole in cotton mills. 

The type of organisation which should be envisaged 
for the collection and collation of statistical material 
on the fuel and power industries is bound up with the 
structure of these industries in the future. While 
| there should be a continuation of the collection of 
| statistics by the Government, an extension of the field 
| covered, and better arrangements for making Govern- 
ment figures quickly available to the industry in a 
suitable form, there should be an organisation inde- 
| pendent both of the Government and of the industries 
concerned, but serving the joint interests of the 
industries. Such an organisation must have a standard 
| of professional responsibility no less exacting than 
that of, say, accountants, since there will be a lot of 

which it will need from individual compani 

and ee which they would auchelli be 
unwilling to supply were they to suspect that these 
might fall into the hands of their competitors. The 
staff involved must, however, have wide technical 
and economic knowledge of all the industries concerned 
and make arrangements to keep in touch not only 
with their —) to-day problems on which statistical 
ma’ may be required, but also on the trend of 
developments in policy, so that figures may always 
be co ahead of immediate requirements in order 
to be available when wanted. 

Insufficient attention is paid to economic and 
industrial history, which can ~~ information of really 

ctical value. The degree of accuracy of most 





* Paper read at a meeting of the Institute of Fuel, 
held in London on Thursday, May 20, 1943. 
+ Taking 1-623 therm per gallon. 
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figures is much higher than is necessary for the use 
that is to be made of them. Regularity, detail and 
speed are much more important—regularity to show 











trends; detail, because statistics which are so general 
- - mean anything can be used to prove anything ; 

ty because figures are the — of policy, 

d t must be kept freshly pain to be clearly 
legible. "The business of using trend statistics to keep 
basic figures up to date and interpolate between, for 
instance, Census years, is a very useful technique if 
employed intelligently. For instance, the Board of 
Trade indices of production for the chemical industry 
for the years 1930-35, together with the Census figures 
for fuel consumption in 1930 and 1935, provide quite 
good estimates for fuel consumption in the chemical 
industry in 1931-34—the intervening years. Similarly, 
the 1935 figures can be extrapolated up to the beginning 
of the war. The war, it is true, makes a huge break 
in any statistics. Evacuation, concentration of indus- 
bf new Government and other factories, rationing— 

these mean that continuity is broken; but one 
day the statistical black-out is going to be lifted. 





ELECTRON DIFFRACTION.* 
By Proressor G. P. Tuompson, M.A., F.R.S, 
(Concluded from page 436.) 


Lubrication.—One application of electron diffraction 
which _ be of interest to the Institute is that to the 
= undary lubrication. It is well known that 
the lubricating properties of thin films of oil depend 
more on the chemical] character of the lubricant than 
on its viscosity. The oil forms an adsorbed layer on 
the metal surfaces. Electron diffraction shows this 
layer to be, in many cases, strongly oriented, the 
molecules of the oil, which are known from the X-ray 
experiments of Miiller and others to be long and thin, 
tend to set more or less normal to the surface. Murison 
found a considerable variety of types of diffraction 
— with the numerous oily substances he tested. 

some cases the molecules were arranged at random ; 
in others they were strongly oriented normal to the 
surface, sometimes with a tendency to bunch together 
in @ quasi-regular array like an embryonic crystal ; in 
others they were oriented obliquely to the surface. 
Finally, in many cases it appeared that there was a 
mixture of random molecules and oriented groups, 
perhaps on different parts of the surface of the speci- 
men. Later work by Andrews showed a definite 
earveed correlation between the orientation and the 

bricating powers of the oil. 

This work has been extended by Beeck, Givens, and 
Smith, who have examined the changes with speed in 
the coefficient of friction of lubricated metal balls. 
Under conditions in which large changes of viscosity 
had little effect and which must therefore be considered 
as boundary lubrication, they found that the coefficient 
was sometimes constant below a certain critical speed 
but diminished above it. They attribute this decrease 
to a wedging action of the lubricant drawn in by the 
movement of the surfaces acting through the forces 
of adsorption. Examination by electron diffraction 
showed that only those oils and mixtures which gave 
strong orientation showed this wedging action. It 
could often be produced by the addition of a long-chain 
compound to an oil which did not show the effect 
when pure. It was not necessary for the substance to 
~ lar, but polar compounds showed the effect up 

igher temperatures than non-polar ones. The 
vole effect was not shown when the surfaces had 
been wiped—in which case probably only a mono- 
molecular film would be left. 

Electron diffraction has also been used to investigate 
the action of another type of lubricant, namely, 
graphite. When graphite is rubbed on a metal surface 
either by itself or with oil, it forms a layer of flat plates 
lying on the surface. These plates are normal to the 
hexagonal axis of the graphite crystals, and it is well 
known that there is very easy cleavage perpendicular 
to this axis, so that’ the lubricating action is explained. 
Finch has explained the self-lubricating properties of 
cast iron containing graphite by showing that it forms 
a surface layer of this kind. 

Growth of Crystals.—A great deal of work has been 
done by electron diffraction on the structure of thin 
layers of material deposited by evaporation, by 
sputtering, or by electrolysis. Usually the material 
has been metallic, but ionic crystals also have been 
evaporated. As a rule, material deposited at low 
temperatures, that of liquid air, for example, is in the 
form of small crystals at random. The same 
is true of electrolysis at high current densities. At 
low current densities and higher temperatures the 
crystals are larger and often show orientation. In its 
simplest form this means that one plane of the new 

is el or nearly parallel to the surface of 
the substrate, which may or may not itself be crystal- 
line. When the substrate is a crystal, the new crystals 





* Thirty-third May lecture, delivered before the Insti- 
tute of Metals, on May 19, 1943. Abridged. 
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may grow with all their axes in a definite relationship 
to those of the substrate. This is called complete 
orientation ; the former, fibre structure. 

Volmer has shown that, in some cases at least, 
crystals grow by atoms arriving at a face, moving 
over it till they come to an edge and then prolonging 
the face. This view is in good accord with most of 
the electron-diffraction results and explains a number 
of them. Thus, if, as is usually the case, the atoms 
are coming up in a stream roughly normal to the 
surface of the substrate, crystal faces parallel to this 
surface will receive more atoms per unit area than the 
others and so grow faster. It does not, of course, 
explain which type of face, namely, cube or octahedron, 
will predominate ; this must be determined by other 
conditions. 

The next question is, what determines the relation 
between the axes of the original and of the growing 
crystal when the orientation is complete ? One s 
tion, due to Briick and Rudiger, is that the orientation 
is such as to make the sum of the distances between the 
nearest atoms of the crystal and substrate a minimum, 
reckoned over the first cell. I am inclined to doubt 
the validity of this as a full explanation. Since the 
spacings of the atoms in the two cases are almost 
always incommensurable, though the atoms may fit 
fairly well at first they will soon get badly out of step ; 
then the average fit over many cells will be no better 
than if the crystals were put together at random. 
In fact, the crystals are large (hundreds of cells at least), 
as shown by the sharp di tion patterns which they 
ive. Though no doubt the first few atoms deposited 
have @ considerable effect on the growth of the whole 
it seems hard to believe that they could be so accurately 
fixed as to control the orientation to a fraction of a 
degree. It seems to me more likely that the deter- 
mining factor is the existence of special lines of atoms 
in the substrate, as, for instance, at the edge of a crack 
or of a crystal, or the re-entrant angle at the bottom 
of a step on the surface of the substrate which is not 
likely to be ideally flat. Such a line of atoms would 
be a zone axis of the substrate, and usually a simple one. 
If the atoms of the growing crystal form up along this 
line, the new crystal will grow so as to make them also 
a zone axis, and we shall have two zone axes of the two 
crystals coinciding. When the crystal grows out 
sideways it will almost inevitably form a face in contact 
with the face of the substrate and we get the t of 
orientation observed. No doubt the choice of the 
zone axis of the new crystal to coincide with the original 
atom line will be governed by the relative spacing of 
the atoms, and this will tend to give something resem- 
bling Briick and Rudiger’s law. 

Closely allied with this work is the study of the 
formation of a compound on the surface of a crystal. 
Examples which have been studied are oxides on 
copper; zinc oxide on zinc blende ; Sb,0, on Stibnite 
(Sb,S,) ; the formation of halides on silver; and that 
of halides and sulphur on copper. In all these cases, 
when the conditions are suitably chosen, crystals of 
the compound are formed which are completely 
orientated with respect to the substrate. When there 
is a line of metal atoms in the compound which has a 
spacing equal to that of a line in the original substance, 
den is a strong tendency for the crystals to be orien- 
tated so that these two lines coincide. In almost all 
cases lines of metal atoms retain their direction in the 
compound even if they change their spacing. It 
should be mentioned that here, and also when crystals 
are grown without chemical action, more than one 
kind of orientation often occurs, depending on com- 
paratively small changes in conditions, and that 
mixtures of two kinds are quite common. In both 
types of growth repeated twinning of the new crystal 
is common, and there is some evidence that it occurs 
more readily when the fit between the atomic systems 
in contact is bad. This work on crystal formation is 
still at a fairly early stage, but it is one of the most 
promising applications of electron diffraction and holds 
out the hope of a great increase in our knowledge of 
the mechanism of chemical action and crystal formation. 








CONTROL OF HEATING APPARATUS.—Under the Limita- 
tion of Supplies (Heating Apparatus) (No. 2) Order, 1943, 
there will be no change in the present 15 per cent. quota 
of controlled heating-equipment goods which may be 
supplied during the six months from June 1 to Novem- 
ber 30, 1943. The only new feature in the text of the 
Order is the provision that, in future, registered persons 
wishing to supply controlled goods, outside their quota, 
to contractors for the execution of Government orders, 
must obtain a written declaration, made or endorsed 
by their clients, that the goods are required in fulfilment 
of an existing contract from a Government department. 
The quoting of contract numbers alone is insufficient. 
A person who acquires controlled goods from a regis- 
tered person against such a declaration may not use 
the goods except in fulfilment of the contract referred to, 
unless otherwise instructed by the contracting depart- 
ment or specially licensed by the Board of Trade to do so. 











RESEARCH ON CAST IRON. 


WHEN it was incorporated in 1921, the British Cast 
Iron Research Association was housed in an office in 
New-street, Birmingham, and its first laboratory, 
which had a floor space of 420 sq. ft., was rented in 
1924. The growth of the work of the Association, 
however, soon rendered larger premises necessary, and, 
in 1926, a move was made to St. Paul’s-square, Bir- 

ingham, where the offices and laboratories were 
combined under one roof. These mises were 
enlarged on three occasions, namely, in 1932, 1933 and 
1936, when the area occupied became 10,000 sq. ft. 
The continued expansion of the activities of the 
Association, however, was such that, some years ago, 
the Council felt that a move to premises offering 
greater scope for progressive enlargement was desirable. 
Eventually a substantially built house standing in 15 
acres of grounds and situated 12 miles from Birming- 
ham, was purchased and adapted to house the Associa- 
tion’s laboratories and offices. These new headquarters 
were Officially opened, on Friday, May 28, by Lord 
Riverdale of Sheffield, G.B.E., LL.D., Chairman of the 
Advisory Council to the Department of Scientific and 
Industrial Research, who, in the course of his speech, 
stated that the Association was one of the earliest re- 
search associations to have been founded after the last 
war. It had progressed steadily and had made many 
important and far-reaching contributions to the science 
and practice of ironfounding. The chair at the opening 
ceremony was taken by Mr. P. Pritchard, M.I.A.E., 
F.R.Ae.S., and, following that by Lord Riverdale, con- 
gratulatory speeches were made by the Earl of Dudley, 
M.C., Regional Commissioner for the Midland Area and 
a past-president of the Association; by Sir Edward 
Appleton, K.C.B., D.Sc., F.R.S., Secretary to the 
Department of Scientific and Industrial Research ; and 
by Dr. Harold Hartley, chairman of the Council of the 
Association. Emphasis was laid on the part played 
by Mr. Pritchard in connection with the purchase 
negotiations, and it may be of interest to state that 
the expenditure on the premises, including removal and 
adaptation, and the cost of new equipment, installed or 
contemplated, is of the order of 25,0001. 

The house, although of old foundation, was com- 
pletely modernised in 1935, and is well served with 
gas, water and electric light and power. The premises 
have a central-heating plant and a self-contained 
modern septic tank for drainage. The main block 
contains, on the ground floor, the administrative offices, 
the library and information bureau, and the develop- 
ment department, as well as the kitchen quarters and 
staff dining room. The first floor houses the micro- 
scopic, physical-metallurgy, sands and refractories, 
and vitreous-enamelling laboratories. The outbuildings 
contain the machine shop and mechanical-testing 
laboratory, the chemical laboratery, and the experi- 
mental foundry. The function of the development 
department is to receive and deal with members’ 
inquiries and problems. 

The microscopic laboratory is equipped for the 
preparation, examination and recording of metal 
structures, and contains modern specimen-polishing 
machines, visual microscopes, and the latest design of 
Vickers projection micro-camera. An optical lantern 
is also available, with equipment for the preparation of 
lantern slides. Adjoining the laboratory are two dark 
rooms, one for developing photographic negatives and 
the other for making prints. The physical-metallurgy 
laboratory is used for conducting cooling-curve deter- 
minations, dilatometric tests, experimental heat- 
treatments, and the calibration of pyrometers. In 
addition to the usual electrical instruments, this labora- 
tory is equipped with a Carpenter-Stansfield potentio- 
meter, recorders for noble and base-metal thermo- 
couples, and muffle and tube furnaces of several types. 
A Gale dilatometer, a platinum-wound tube furnace 
and a lead bath are shortly to be added to the equip- 
ment, and apparatus for measuring magnetic properties 
and resistivity is being obtained. An electronic 
dilatometer and muffle furnace are under construction. 

The sands and refractories laboratory is equipped 
for tests on refractories, core and moulding sands 
and binding and auxiliary materials. Sand preparation 
is carried out ip a 10 lb. Simpson mixer, and mechanical 
composition, or grading, is determined by a battery 
of elutriators and British Standards Institution sieves 
shaken by a Sinex vibrator. The green strength and 
permeability of mouldimg sands are measured by the 
Association’s own compression-testing and permeability 
apparatus. Dry sands are tested on a standard-type 
cement tester and, for baked core sands, a hydraulic 
machine capable of applying loads of up to three tons is 
being obtained. Cores are baked in a thermostatically- 
controlled oven furnished with internal air circulation. 
Microscopic apparatus, for the examination of sands 


and refractories, is also provided, while, for the deter- 


mination of sintering and melting points, gas-fired 
Brayshaw furnaces are used. These, however, are 
placed in the experimental foundry. The vitreous- 
enamelling laboratory is devoted to problems connected 





with finishing processes and, particularly, vitreous 
enamelling. Both wet- and dry-process enamelling 
can be carried out on a relatively small scale. Apparatus 
for metal preparation and the mixing, grinding, sieving 
and melting of enamel has been installed. The enamel 
can be applied by dipping, spraying or dry dusting. 
An electric furnace is used for annealing, firing the 
enamel, and the determination of its softening points 
and flow properties. The colour and reflecting pro- 
perties of enamels can be measured in this laboratory, 
as well as their resistance to impact and chemical 
attack. 

The equipment in the machine and instrument shop, 
a general view of which is shown in Fig. 2, on page 450, 
is used for the preparation of specimens for mechanical 
and physical testing and microscopic examination, and 
of samples for chemical analysis. The machines installed 
include a Ward 7-in. all-geared lathe, two rough- 
turning lathes, a Myford 3-in. centre lathe, drilling and 
sawing machines and an abrasive cutting wheel for 
white and other hard irons. A milling and a shaping 
machine are shortly to be added to the equipment. 
The mechanical-testing laboratory is equipped with a 
50-ton Avery universal testing machine shown on the 
left in Fig. 3, and a 10-ton Denison machine can be seen 
in the background. Other equipment available in- 
cludes Brinell, Rockwell, and diamond-hardness testing 
machines, an Izod impact-testing machine and a Cam- 
bridge Instrument Company damping-capacity machine. 
Equipment for carrying out fatigue, creep and short- 
time tests at elevated temperatures is being procured. 

The chemical laboratory is equipped with the usual 
fume cupboards, muffle furnaces, titration bench, 
drying ovens, stills, and combustion trains for the 
determination of carbon. A platinum-rhodium wound 
furnace for the analysis of sulphur in iron by combustion, 
and apparatus for the determination of oxides in pi 
and cast irons by the aqueous iodine method, and of the 
total oxides by the aluminium-reduction method, are 
also available. Among other equipment in this section 
is a Cambridge Instrument Company portable pH 
tester, while a Hilger quartz spectrograph and vacuum 
heating and fusion apparatus for the determination of 
gases and total oxides in iron and steel are being 
obtained. The acquisition of X-ray apparatus is 
under consideration and this will probably be housed 
in a small separate building, together with the spectro- 
graph and the equipment for the determination of the 
mechanical properties of iron specimens at elevated tem- 

ratures. 

A general view of the experimental foundry is shown 
in Fig. 1. It is particularly-well equipped for moulding, 
melting and casting all grades of iron. The plant 
installed includes a Simpson sand mill and core stove 
supplied by the Foundry and Engineering Company 
(West Bromwich), Limited, and crucible, cupola, and 
electric melting furnaces, Birlec electric heat-treatment 
furnaces, and gas-fired Brayshaw furnaces for conducting 
sintering and other tests on refractory materials. The 
crucible furnaces comprise a coke-fired Cummi 
furnace for melting charges of from 25 lb. to 100 Ib. 
of pig iron, a charge of 50 lb. being melted from cold 
in from two to three hours; an oil-fired Morgan 
tilting furnace for charges of from 200 lb. to 300 lb., 
which enables a charge of 300 lb. to be tapped from 
cold in five hours; and a Coal Utilisation Research 
Association coke-fired tilting furnace for charges of 
up to 200 Ib. The latter has been installed but is not 
yet in commission. The cupola has an internal dia- 
meter of 12 in., and is capable of melting metal at the 
rate of from 700 Ib. to 800 Ib. an hour, with charges of 
50 lb. of iron and 10 Ib. of coke. Metal temperatures 
of 1,400 deg. C. and over, at the spout, are readily 
obtained and materials of the highest quality, including 
acicular irons having a tensile strength of between 
30 tons and 40 tons per square inch, can be produced. 

The electric melting furnaces include a rocking 
Birlec-Detroit arc furnace and a high-frequency induc- 
tion furnace supplied by the Electric Furnace Company, 
Limi The Birlec-Detroit furnace is capable of 
melting a charge of between 50 Ib. and 80 lb. in from 
one to two hours from cold, the running lead being from 
25 kW to 30 kW. The induction furnace, which is 
capable of melting charges of up to 10 Ib. in weight, is 
screened by an earthed cage to eliminate radio inter- 
ference. An 8 lb. charge can be taken up to 1,500 deg. 
C., in about 45 minutes. A second unit enables charges 
of from 20 lb. to 25 lb. to be melted. The Birlec heat- 
treatment furnace can be used for cycles of up to 
1,000 deg. C., on castings of various dimensions. A 
temperature indicator and time switch are included 
on the control panel. Delivery is awaited of a furnace 
giving annealing temperatures of up to 1,100 deg. C., 
fitted with a controller, by means of which specimens 
may be submitted to any annealing cycle, completely 
pre-determined with respect to both the temperature 
and the duration. An electrically-heated salt-bath 
furnace for temperatures of up to 950 deg. C. is also 
being obtained. This is to be equipped with a manu- 
ally-adjusted energy input regulator and temperature 
recorder. 
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BATTERY-OPERATED INDUSTRIAL 
TRUCK. 


Tue battery-operated industrial lifting truck, having 
a carrying capacity of two tons, shown in the accom- 
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BATTERY-OPERATED 


ELECTRICAL 


BRUSH 


| MESSRS. THE 


panying illustration, has been developed by Messrs. | 


The Brush Electrical Engineering Company, Limited, 
Loughborough, for general service in factories, ware- 


houses, railway stations, etc., and is designed to handle | 


goods on the stillage system as well as those loaded 
directly on to the platform; that is, it is made with 
either a lifting platform or a fixed one. The travelling 
speed, when fully loaded, is between 5 and 6 miles per 
hour and, being of the three-wheel type, it is easily 
manceuvred, the minimum turning circle being of 6 ft. 
radius, which is little more than half the overall length 


of 10 ft. 6in. The width is 3 ft. 8 in., and the weight in | 


working condition with battery is approximately one 
ton. 
normal day's work to be carried out on a single charge. 
An additional battery can be supplied if continuous 


24-hour service is required, the change-over being | 


readily made. The trucks are made with three widths 
of loading platform, namely, 2 ft. 2 in., 3 ft., or 3 ft. 6 in., 
the length being 5 ft. 6 in. in all cases. When the lifting 
type of platform is required, as illustrated, a choice of 
two lifting ranges is available, namely from 11 in. to 


15 in., or from 18 in. to 22 in., these dimensions repre- 


senting the height of the platform surface from the | 
ground in the lowered and raised positions, respectively. | 


The frame on which the loading platform is carried 
is of box section, electrically welded and constructed 
with adequate cross braces and gussets. It is coupled 
to the driving unit in such a manner that the latter 


can be readily detached for overhaul, etc., and a spare | 


unit fitted. As will be clear from the illustration, the 


The battery is of sufficient capacity to enable a | 


CANADIAN WAR-TIME CONCRETE 
PAVEMENTS. 


load is taken mainly by the two rear wheels, the axle | 


of which is of the fixed type and is of high-tensile 
steel. The rear wheels for the lower of the two lifting 
ranges are fitted with solid tyres 10 in. in diameter by 
5 in. wide, while for the higher range pneumatic tyres 
18 in. in diameter by 7 in. wide are provided. All the 
rear wheels run on taper-roller bearings. The rear 
track width varies from 1 ft. 10} in. to 3 ft. 04 in., 
according to the width of the platform. The driving 
unit has a single wheel of the detachable type with split 
flanges and a heavy-duty pneumatic tyre 18 in. in 
diameter by 7 in. wide. The truck is, of course, steered 
by this wheel, the steering column being fitted at the 
top with a handle, roughly triangular in plan, which 
provides ample leverage. 

The driving motor is totally enclosed and is carried 
on the steering column, as also is the controller, so 
that the cables between the two are not subjected 
to twisting. The drive from the motor to the front 
wheel is through reduction gear, chain and sprocket 
gear, and, finally, through spur gear, all totally enclosed 
and arranged at one side of the wheel, so that the 
latter is not confined in a fork and is readily accessible. 
The gearbox is fitted throughout with ball bearings. 
The controller resistance is carried on the housing of 
the motor and reduction gear. The motor fields are 
separately wound for series-parallel control and the 
one hour rating is 55 amperes at 38 volts, the speed 
being 1,400 to 1,500 r.p.m. Control is effected by 
five contactors which give four forward and four 
reverse speeds. The master controller is of the stud 
type and is operated by a light accelerator pedal. 


An automatic delay-action device limits the rate cf | 


acceleration to give smooth starting. Reversal 
effected by manipulation of the small lever seen near 
the steering column and below the handle-bar in the 


18 


illustration. The battery is of the lead-acid flat plate 
type and consists of 20 cells of 144 ampere-hour 
capacity. Exide, D.P., Britannia, or Tudor batteries 


are normally supplied, but nickel-iron batteries can 
fitted if preferred. The batteries are fitted in 
strong metal container. Braking is effected by brakes 
of the Bendix internal-expanding type acting on the 
rear wheels. These brakes are pedal-operated and a 
pistol-grip hand brake is fitted for use when the truck 
is stationary. 

The loading platform is of steel chequer plate. In 


be a 


Tue large amount of concrete pavement work 
recently carried out in Canada, has differed in both 
design and construction from peace time practice due 
to shortages in labour, steel for reinforcement and 
burlap for curing. Some comments on this war time 
practice may be of interest, but before making them 
it may pointed out that the term “ pavement” 
embraces the surfacing of highways, airport runways, 
and floors in manufacturing plants and storage build- 
ings, all three classes being concerned more or less 
with the wareffort. During the year 1942, the Depart- 
ment of Highways constructed several sections of 
heavy-duty concrete-paved roads as connecting links 
and feeder roads for war industries. These pavements 
| were of a uniform thickness of 9 in., without reinforce- 
| ment. The surface was laid in parallel strips of from 
11 ft. to 12 ft. wide with a keyway between adjacent 
strips. Expansion joints were provided at intervals of 
300 ft. The curing was effected by the use of a Sisalkraft 
type of paper, except in some instances in which the 
contractor had some burlap in stock. The labour 
| shortage was less easily overcome, but an extension 
| 
| 
] 


be 





of the use of mechanical spreaders helped to offset it. 
A greater use than normally was made of cement of the 
vinsol-resin type, this type having proved of value in 
reducing the amount of the surface scaling of con- 
jerete which may be caused by the employment of 
common salt ond calcium chloride for removing snow 
and ice in winter-time. 

The scheme of runway construction for airports has 
been notable for the rapidity with which the work was 
carried out in most cases. For example, in a runway 
at one base, having a length of 6,000 ft. and a width of 
200 ft., the concrete was placed at a rate of 13,000 square 
yards for each shift of 12 hours. At a certain aero- 
drome, again, the concrete runways, 6 in. thick, were 
| placed by two paving machines at the rate of 2 miles for 
}each 12-hour shift, in strips 10 ft. in width. Using a 
| different method of presentation another instance shows 
| that the pavement was placed at a sustained rate of 
| 125 cubic yards per hour. In most of the runways, 
|a uniform thickness of 7 in. of pavement was adopted, 

though the width of the strips laid was not uniform, 
| but ranged for 10 ft. in séme runways to 25 ft. in others. 
No reinforcement was employed and the strips were 
laid on & prepared sub-base of gravel ; 


| 
| 





ENGINEERING 


a complete | 





the lifting type of truck it is raised by a hydraulic jack | surface drainage system was constructed, comprising | 
supplied from a pump hand-operated by the long | ditches, drains, sewers and catch-basins. The width 
lever prominent in the illustration; the lever, it will | of the runways ranges from 150 ft. to 200 ft., and since 
be clear, can be operated by the driver when seated. | the transverse camber must be kept at a minimum, to 
The platform when fully loaded can be lifted to its | facilitate the landing of aeroplanes, the grading of the | 
full height in 15 seconds. It is lowered, at any desired | surface had to be done very accurately, otherwise 
speed, by means of a hand-operated release valve. | non-draining areas might have been formed in the | 
The operator’s seat is upholstered and a warning horn | final surface. The strips were tied together at their 
is fitted on the right of the driving unit casing. The | longitudinal edges by means of steel dowels. 
front half of this casing is held in place by lugs and| As regards constructional methods, in some instances 
spring clips, and is readily detachable so as to expose | these followed conventional practice for highway pave- 
the whole of the control and driving gear. ments in that the materials were proportioned in a dry 
| condition at a central plant and then transported to a 
| portable mixer at the site where the water was added 
BOLIVIAN Tin [NDUSTRY.—Exports of concentrates of | and from which laying was carried out. In other | 
tin ore from Bolivia to the United States totalled 3,696 | instances it was not convenient to arrange for the | 
long tons in January, as compared with 3,216 tons in| delivery of water at the numerous points involved 
1942 'and the concrete was, therefore, mixed at a central | 








January, 
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plant and transported in this condition for dumping 
at the site. It is stated that, provided a steady rats 
of placing can be maintained, no loss in productior 
is suffered and that there is some reason to belie, 
that the concrete so handled from a central mixing 
plant can be delivered to the forms without segregation 
and may, in fact, be improved by the inevitably longer 
period between mixing and placing. In other instances 
again, the materials were proportioned at a central 
plant and transported to portable mixers at the site 
though the mixing water in these cases was not supplied 
through pipes, but was obtained from tanks mounted 
on motor vehicle chassis equipped with pumps. This 
method may appear to be a costly and roundabout 
one, but the difficulty of obtaining steel pipes for 
water supply must be borne in mind. 

The conventional methods of placing and finishing 
were somewhat simplified in order to meet the short 
age of construction labour, and, for the same reason a 
more extended use was made of mechanical spreaders 
The surface finishes are smoother than those of pave 
ments for highways, the usual broom finish being dis- 
carded for one obtained by pulling a width of burlap 
along the strip. This finish is stated to be slightly 
smoother than that given by a wooden float operated by 
hand. The curing of airport runway pavement was 
accomplished by the direct application of paper as soon 
as practicable after the conclusion of the finishing opera 
tions. This method seals the surface in a moist con 
dition and the sealing is allowed to remain for about 
five days. This curing process is obviously simpler 


| than that usually followed for pavements, in which 


wet burlap is applied for 24 hours and further curing 
is effected either by flooding, by wet earth, or by paper 
The expansion joints in most of the runway pavements 
were spaced at about 100 ft.; longitudinal expansion 


| joints are provided at varying widths across the run 


way. The concrete used in both the highway and 
runway pavements had a crushing strength of about 
4,500 Ib. per square inch. 

A large percentage of the total concrete pavement 
laid down was for the floors of war-time factories. In 
many of the factories the concrete was placed as in 
ordinary pavement construction, namely, reinforced 
slabs 6 in. thick, or a 7 in. slab without reinforcement, 
was placed in adjacent strips either 10 ft. or 11 ft 
wide, conventional paving equipment and ordinary 
paving methods being employed. Mechanical screed- 
ing and finishing machinery, together with adequate 
curing, has resulted in the production of surfaces able 
to support the heaviest loads to which they are likely 
to be subjected and to require a minimum of main- 
tenance under heavy traffic. The pavements in this 
class of work were not all under cover; some formed 
interconnecting roads between the various shops of 
large factories. The speed with which most of these 
factories were constructed often necessitated these 
industrial roads being built on foundation soil of poor 
load-carrying capacity, but in spite of this circumstance 
the roads are stated to be giving remarkably good 
service. The pavement varies in thickness from 7 in. 
to 9 in. of concrete on a sub-base from 12 in. to 36 in. 
deep of gravel or stone fill. The above notes are based 
on an article by Mr. D. O. Robinson, of the Canada 
Cement Company, Limited, Toronto, published in the 
April issue of our Canadian contemporary, Roads and 
Bridges. 
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DESIGN OF WELDED HULLS. 


Fig. 2. 
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STRUCTURAL DESIGN OF WELDED | ledge is the work of the Ship Structure Sub-Committee 
HULLS.* of the Institute of Welding, which has investigated, on 


By James TurNBULL, M.I-N.A. 
Tue designs of the first iron ships were greatly in- 
fluenced by the distribution of material and the general 
practice adopted in ships of wooden construction. An 


full-scale models, various riveted and welded stiffeners 
having varying forms of end attachments. Interim 
reports on this work have already been published. It 
is unfortunate that, in order to arrive at the scantlings 
of welded ships, it is still necessary to take riveted 


examination of the structure of a modern riveted ship | scantlings as a basis, but this is because riveted ships 
shows that the development from the earliest all-metal | have undergone the ideal test of long service. That 


ships has been largely a process of eliminating ideas 
passed down from previous generations. It is of para- 
mount importance, therefore, that the designer of all- 


| 


the strength standards of riveted ships are sound will 
not be disputed, and the production of a welded design 
of an equivalent. standard of strength becomes the 


welded hulls should, at the outset, disassociate his | problem of converting known scantlings of the corre- 
mind from arrangements which are in their present | sponding riveted design by applying knowledge of 
form for the sole reason that riveting is the means of | experimental work on, and experience with, welded 


attaching one member to another. 


Electric-are weld- | joints and structures. 


In a mere outline of the methods 


ing, properly carried out, is technically superior to | of deriving scantlings, it is not possible to cover every 


riveting inasmuch as the welded joint closely ap- 
proaches the ideal of a homogeneous joint. Welding 
has, however, some characteristics which require 
understanding if it is to be used to the best advantage, 
and the best results can only be obtained with material 
of uniform composition. 

All-welded ocean-going ships of an appreciable size 
have not yet been in service long enough to provide 
full-seale test data from which to form a perfectly 
sound basis for new designs. However, some indica- 
tion of what are likely to be satisfactory scantlings has 
been obtained from the limited experience so far 
gained and from the large amount of experimental work 
carried out. A valuable contribution to existing know- 
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* Summary of a lecture 
Glasgow. 


delivered at Stow College, 





case, but the following may be found of use to the 
designer for general guidance in preparing plans of 
structural arrangements for preconstruction purposes 
and for submission for approval. 

Generally, hull plating thicknesses may be retained 
as for riveted ships except in the case of strength decks 
and the bottom shell, which should approximate to 
the same cross-sectional area. It may be necessary 
to make a small increase in platform deck plating where 
the thickness is small in relation to the spacing of the 
beams and provision must be made for direct loading. 
Bending tests on riveted and welded stiffeners attached 
to plating indicate that there is no reduction in the 
effective strength of bulb angles and channels when 
the faying flanges are removed and they are connected 
to plating along their length and at their ends by weld- 
ing in place of riveting. Thereby we have a basis for 
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arriving at the scantlings of stiffeners in the all-welded 
structure. When an angle is replaced by a flat bar 
under similar conditions, a flat bar of the same depth 
and approximately 20 per cent. thicker than that of 
the standing flange of the corresponding angle bar 
gives the standard. A flat bar of the same modulus of 
resistance, but of greater depth, may be fitted, and, 
in fact, is generally preferred. When plates or angle- 
strut brackets are fitted, welded in h arms and 
connected directly to a substantial part of the adjacent 
structure, the section modulus may be reduced by 
approximately 10 per cent. This reduction may also 
be applied to riveted stiffeners with all-welded end 
brackets similarly placed. 

Frames and other such members, that have to act 
in the dual capacity of resisting bending and carrying 
deck loads, require special treatment. At the present 
time, there does not seem to be any shorthand method 
of computing these, but it might suffice in the mean- 
time to point out that the sections may be slightly 
|less in area than the corresponding riveted stiffener, 
including faying flange, and will be greater in area 
and section modulus than that required for ordinary 
welded stiffeners which have an appreciable pillar load 
to carry. In no circumstances should the depth of 
frame be less than 1/20th of the span between the toes 
of brackets. 

Welding permits a much simpler construction in the 

region of the bilge than is possible in riveted con- 
struction. Margin-plate rivet connections have often 
been troublesome, but it seems that, by the intro- 
duction of welding, a satisfactory union of the double 
| bottom with the frame bracket is likely to be obtained. 
As there is not the same need to consider shut bevels in 
the all-welded structure, the practical advantage asso- 
ciated with making margin plates vertical can be 
obtained. The outside strake of the tank-top plating 
should be made to extend beyond the top of the vertical 
margin plate and thereby to form a good connection 
with the bilge brackets. Suggested arrangements in 
way of the bilge are shown in Figs. 1, 2 and 3, herewith. 
In all-welded ships it is of even greater importance than 
in riveted ships to have well-rounded corners at all 
openings in deck and shell, and to have substantial 
pads or other reinforcement at the corners of at least 
the main hatchways and machinery and other openings 
amidships. It would seem desirable to fit pads on the 
| shell in way of transverse bulkheads, especially where 
| the holds are long and where the bulkheads form the 
| ends of liquid-cargo or deep ballast tanks. 
| At the present time, the most readily available 
| sections for welding are flat bars, inverted angles, 
bulb plates, split H bars, T bars and flanged plates. 
It is particularly necessary to ensure that the depth 
of stiffener adopted is sufficient to take care of deflec- 
tions. Deep sections with small face flanges are better 
generally than shallow sections and, where possible, it 
is better to use a section obtainable than to build one 
up of two or more pieces. From a strength of joint 
point of view, there is no need to adopt a system of 
shifting butts in a welded ship, as is common practice 
in a riveted ship, but in no circumstances should a butt 
be placed near the end of an opening or near a stiff point 
of the structure, such as bulkhead, deckhouse, dia- 
phragm or casing end. There is every reason to believe 
that welded ships are more rigid than riveted ships, 
and consequently the greatest care is required when 
dealing with the details of the welded structure. 

In designing a welded structure to suit preconstruc- 
tion methods, the following points should be kept in 
mind. (1) The size and weight of each preconstructed 
portion must be suitable for the available yard space, 
cranage and other equipment. (2) The arrangements 
should be such that the welding operations can be 
carried out as simply as possible. (3) The amount of 
welding should be reduced to a minimum. (4) Each 
preconstructed section should, if possible, brace itself. 
(5) Each preconstructed section should jig itself and 
automatically join up with adjacent portions. (6) A 
sequence of erecting the various units must be decided 
upon and should be shown on the working drawings. 
(7) The design is suitable for the capabilities of the 
available labour and welding, cutting and other plant. 

In designing so that the welding operation can be 
carried out as simply as possible, overhead and vertical 
welding, and welding in confined spaces, should be 
reduced to a minimum, and in order to provide the 
most comfortable conditions for the operators, it 
is desirable to weld as much as possible under cover. 
In double bottoms and other confined spaces, man- 
holes should be as large as possible and the order of 
erecting the units should be arranged so that the 
maximum amount of air can be provided in the 
space during the process of welding. If welding is 
adopted inside the forefoot or after deadwood, the 
lower parts should be prefabricated up to a breadth 
which makes access easy. For the purpose of minimis- 
ring the amount of welding, wide frame spacing might 
be adopted in conjunction with the use of the largest 
sizes. of plates that can be conveniently obtained and 

















| handled. Making the design as simple as possible. 
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and thereby cutting down the number of pieces to be 
put together, will also assist to reduce the amount of 
welding. It might even be profitable in some circum- 
stances to make all double-bottom floors solid rather 
than have a combination of solid and skeleton floors. 

If the design can be made so that each portion 
braces itself, considerable saving may be effected 
through the elimination of wood baulks and steel girders 
to stiffen the panel temporarily. In some cases it 
might be found advantageous to adopt longitudinal 
stiffening of the decks and the bottom with transverses 
and floors, respectively, thereby having each panel 
stiffened in two directions, which is ideal for obtaining 
self-bracing. As an example of self-jigging : longi- 
tudinals may have projecting back straps on which the 
adjacent portion automatically positions itself. Slotted 
plates interlocking with other slotted plates, as shown 
in Fig. 4, page 447, form another instance. The design 
will also be greatly influenced by the order of erecting, 
and therefore it is necessary for the drawing office to 
collaborate closely with the yard management and 
welding supervisor in its preparation. 

It is obvious that no one design will suit every yard’s 
arrangements, and therefore each designer must, before 
adopting a design, ensure that it suits his own particular 
set of conditions. The designs made in the United 
States have been demonstrated by others, but it will 
be realised that they are not necessarily ideal for ship- 
yards in this country. Small-scale cardboard models 
of each pre-constructed unit have already proved 
themselves useful in the preparation of designs, and 
it is suggested that this inexpensive method of demon- 
strating the units and sequence of erection to all con- 
cerned is well worth the small amount of labour 
involved. Some designs of all-welded ships are shown 
in Figs, 5 and 6, on page 447. Various combinations of 
these and other types can be adopted. An arrange- 
ment of double-bottom construction is shown in 
Fig. 7, on the same page; this is not yet adopted, 
but it is thought likely to satisfy most of the conditions 
enumerated. It may show at least that there is scope 
for the designer in departing from forms of construction 
which have become familiar in riveted work. 

As it is not likely in this country that large ships 
entirely without riveting will be great in number in 
the immediate future, the following notes on the design 
of combined welded and riveted structures are given 
for guidance pur . (1) Frames, beams and boun- 
dary bars of bulkheads may be riveted. (2) If the 
butts of the keel or of any one strake of the bottom 
shell are welded, the midship butts of the bilge and 
all bottom strakes should also be welded. (3) If the 
butts of sheer-strake stringer plate or of any one 
strake of strength decks outside the line of openings 
are welded, all midship butts of the strength deck and 
sheer-strake should be welded. Plating amidships 
between openings and at the ends may be riveted. 
(4) Shell and deck seams may be riveted in conjunction 
with welded butts. (5) Side shell butts may be riveted 
where the strength deck and bottom shell butts are 
welded. (6) The second deck and platform decks may 
have riveted or welded seams and butts. (7) Tank 
tops and the double-bottom structure generally may 
be riveted, except that midship margin plates and 
continuous centre girders should have welded butts 
where the keel, bottom shell and bilge strake have 
welded butts. (8) Bulkheads may be riveted, except 
that midship butts of top and bottom strakes of 
continuous longitudinal bulkheads should be welded 
where the butts of the deck and bottom shell are 
welded. 

It is hardly possible to mention all the conceivable 
combinations, but it is hoped that the principal ones 
have been given and that they are sufficient to indicate 
what are likely to be other acceptable combinations. 
The present stage of development marks an exceptional 
era, as designers of hull structures have seldom had 
such a fine opportunity to exercise imagination and 
ingenuity as with the rapid development of the tech- 
nique of welding. In view of the present importance of 
simplicity and speed of construction, it behoves all 
concerned to strive to achieve the ideal with all haste. 








CANADIAN SPECIFICATION FOR INSULATING OILS.—A 
revision slip covering editorial alterations to clauses 9 
and 10 of their tentative specification, No. C 50T-1938, 
for insulating oils has been issued by the Canadian 
Engineering Standards Association, Ottawa. Copies of 
the revision slip are obtainable on application to the 
Association. 


THe Jarrow Surpyrarp.—In reply to a deputation 
which interviewed him on the question of the reopening 
of the Jarrow shipyard, Mr. George Hall, Financial 
Secretary to the Admiralty, stated that he would pay a 
visit to Jarrow to investigate the position. According 


to The Times, Mr. Hall in his speech to the deputatipn, 
emphasised that the dominant factor was that of man- 
power. 
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BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Copper and Brass for Locomotive Purposes.—A re- 
vision of B.S. No. 24, Part 5, covering copper and 
brass for locomotive purposes, has recently been issued 
and this completes the revision of all the parts in the 
series of specifications contained in publication No. 24 
which' deals with railway rolling-stock material. In 
view of the research work which is being carried out in 
connection with the impurities in copper for welding 
purposes, there has been some delay in the publication 
of the present part. The research is still in progress 
and it may be some time before complete results are 
available, but as a reprint of the specification dealing 
with copper and brass for locomotive purposes had 
become urgently necessary, it was decided to proceed 
with the publication of Part 5. The clauses on the 
chemical composition of copper have been retained in 
their original form but the new publication gives effect 
to such modifications as have been made to other 
clauses. When the results of the research are available 
it is proposed to issue a revision slip to make such 
alterations to’the chemical composition as may be 
necessary. The present specification deals with copper 
plates for locomotive fireboxes; rolled and extruded 
copper rods for locomotive stay bolts, rivets, etc. ; 
copper and brass tubes for locomotive boilers and 
seamless copper pipes for locomotives. [Price 2s., 
postage included. ] 


ERING. 


Copper Sheet and Strip for Electrical Purposes.—The 
issue of war-emergency specification No. 1110-1943, 
covering hard copper sheet and strip for electrical 
purposes, completes the series of specifications which 
have been in preparation for copper for electrical 
purposes. The other specifications in the series are 
B.S. Nos. 444, 445 and 512. The new specification, 
which deals with material up to and including 0-2 in. 
thick and 36 in. wide, follows the lines of the other 
publications in the series, and clauses relating to the 
quality of the material, resistivities, finish, dimensions 
and tolerances, and tensile, bending, hardness and other 
mechanical tests, are included. An interesting feature 
of the specification is the fact that high-conductivity 
copper produced by the fire-refining process is pro- 
vided for. This is in keeping with the amendment 
recently issued to the other specifications in the series. 
[Price 2s., postage included.]} 

Welding Plant and Equipment.—An_ important 
amendment has recently been issued to B.S. No. 638- 
1942, covering welding plant and equipment. The 
amendment provides for the use of an alternative cable 
for extension welding leads. While the T.R.S. (tough- 
rubber sheathed) cable is retained for short lengths of 
lead attached immediately to the electrode, the 
alternative cable, known as S.E. Braided (semi-em- 
bedded braided) cable, has been developed for extension 
leads where flexibility is not of primary importance. 
In view of the necessity for conserving rubber it is 
hoped that the alternative cable will be used wherever 
possible. In the S.E. Braided cable the conductor is 
insulated with vulcanised rubber and is braided with 
heavy cotton or cord to give the approximate specified 
dimensions. The braid is treated with a preservative 
compound and is semi-amalgamated to the rubber. 
The current ratings of the cables have also been 
modified so as to economise in the size of cables used, 
and alternative constructions have been included in 
order to increase the availability of the supply. Copies 
of the amendment slip (reference P.D. 97), are obtain- 
able on application to the Institution. 
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and Non-Ferrous. New Series. Volume 9. 1942. 
Edited by N. B. Vaveuan. London: Offices of the 
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JUNE 4, 1943. 
PERSONAL. 

Sir Water Layton, C.H., C.B.E., has retired f 
the position of Chief Adviser on Programmes and | 
ning and Head of the Joint War Production star, 
Ministry of Production. Sik ROBERT SINCLAIR, K.}}.} 
who has been the Minister of Production’s deputy ; 
representative on the Combined Production and 
sources Board, in Washington, since July, 1942, jx 
succeeding Sir Walter Layton, and at the same time 
becomes Chief Executive of the Ministry of Production, 
Sm Henry Ser, K.C.M.G., K.B.E., C.B., is to succeed 
Sir Robert Sinclair in Washington, and Sir Henry wi!! be 
succeeded as Permanent Secretary of the Ministr 
Production by Mr. J. H. E. Woops, C.B., M.V.0 
H.M. Treasury. 

Masor C. R. TuRNER, A.M.I.Mech.E., Chief Mechanica] 
Engineer, Gold Coast Government Railway, has 
promoted to the position of General Manager of Railways, 
Gold Coast. 

Mr. Purp Smite has been elected chairman of t 
Committee of the London Metal Exchange in succes 
to Mr. J. D. WooLr. 

The Council of the Institution of Structural Engineers 
have nominated Mr. V. H. Lawton, M.1.Struct.E., and 
Mr. Lestie TwuRNER, B.Sc. (Eng.), M.Inst.C.F., 
M.1.Struct.E., to serve on the Codes of Practice Com- 
mittee of the Institution of Civil Engineers for Founda- 
tions and Substructures. 

Mr. T. W. SEAMARK, Inspector of Works in the Public 
Works Department, Nigeria, has been made Chief 
Inspector of Works in the Department. 

Mr. H. T. Norton has been re-elected chairman of the 
South Wales Coal Exporters’ Association. 

Mr. G. D. Preston, M.A., a senior scientific officer 
in the Department of Metallurgy and Metallurgical 
Chemistry, National Physical Laboratory, 
appointed to fill the vacant Harris Chair of Physics at 
University College, Dundee. 

Mr. H. G. Carter, D.S.O., B.E., 
W. E. Bassetr, M.C., M.Mech.E., B.E.E., as President 
of the Institution of Engineers, Australia. 

Mr. RoBpert McLeop, M.Inst.T., transport 
to Edinburgh Corporation, bas been elected President of 
the Scottish Passenger Transport Association for 1943-44. 

Mr. E. W. Moss, M.1.Mech.E., M.I.E.E., has been 
elected President of the Chartered Institute of Patent 


has been 


has succeeded Mr. 


manager 


Agents. 

Messrs. THE WYCLIFFE FoUNDRY COMPANY, LIMITED, 
Lutterworth, near Rugby, inform us that owing to the 
growing volume of engineering work carried on by them, 
in addition to their normal activities as blackheart 
malleable-iron founders, their name has been changed to 
THE WYCLIFFE FOUNDRY AND ENGINEERING COMPANY, 
Limirep. The constitution of the company remains 
as before and there has been no change in the board of 
directors. 

The London and North Eastern Railway inform us 
that Mr. A. E. TATTERSALL, Signal and Telegraph 
Engineer, London, has been made Assistant Chief 
Engineer (Signals); that Mr. A. R. JEFFERSON, acting 
Assistant Locomotive Running Superintendent, Scottish 
Area, is to be acting District Locomotive Superintendent, 
Newcastle; that Mr. I. V. Lone.ey, acting District 
Locomotive Superintendent, Darlington, is to be District 
Locomotive Superintendent, Darlington ; that Mr. 
E. A. J. Bream, senior assistant, Engineer's Office, 
London, is to be acting District Engineer, Leeds; and 
that Mr. E. D. Roptnson, acting District Engineer, 
Cambridge, is to be District Engineer, Cambridge. 
Further, Mr. F. W. Carr, having been released from 
special duties, has now returned to his former post as 
Mechanical Engineer, Stratford, while MR. D. R. Eper, 
who has been acting as Mechanical Engineer, Stratford, 
is to be transferred temporarily to the Ministry of War 
Transport to act as adviser on repairs to requisitioned 
wagons. 

The Manchester branch of THE BrusH ELECTRICAL 
ENGINEERING COMPANY, LIMITED, MESSRS. PETTERS, 
LIMITED, and Brush CoACHWORK, LIMITED, has been 


removed from Daimler House, Wilmslow-road, Rusholme, 
9 








to Yorkshire House, 45, Cross-street, Manchester, 2. 

Mr. A. G. CLAUSEN, who has been associated with the 
late Mr. Hal Williams for many years, informs us that 
he is continuing in practice as a consulting engineer at 
61, Carlton-hill, London, N.W.8, specialising in refrigera- 
tion and its applications in abattoir and by-product work 
and in the equipment of food factories. 

THe GAUGE AND TOOL MAKERS’ ASSOCIATION advise 
us that their telephone number is now REGent 3451-2. 
Their offices remain at Standbrook House, 2-5, Old Bond- 
street, London, W.1. 

Mr. F. A. S. Acres has been elected chairman, and 
Mr. T. C. F. Stott, honorary secretary, of the Luton 
Centre of the Institution of Automobile Engineers. 

Mr. W. J. H. RENNIE, M.Inst.C.E., has been appointed 
a director of Messrs. Charles Brand and Son, Limited, 
civil engineering contractors, 25-27, Charles II-street, 
Haymarket, London, S.W.1. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—A good deal of adjustment has been 
necessary to meet the latest phases of national policy, 
but manufacture generally has again assumed a steady 
state, and maximum outputs are being recorded in all 
the steelmaking and engineering sections. The inflow 
of raw materials is adequate for all essential purposes, 
economy being assisted very appreciably by the growing 
use of substitutes. Supplies of iron and steel scrap are 
coming forward freely, but the rate of consumption, 
particularly of basic steel and heavy wrought-iron 
varieties, is high. Pressure on alloy-steel scrap appears 
to have eased. There is no shortage of either hematite 
or forge and foundry iron. Pressure at the bulk-steel 
furnaces and the heavy foundries continues. Better 
supplies of semi-finished products are reported. Rolling 
mills, re-rolling mills, forges, foundries, and press-shops 
are working at full capacity. Makers of fine steels are 
keeping up production at a satisfactory level, and are 
overcoming the difficulties created by the shortage of 
alloys, the necessity to use substitute materials, and 
alternative processes of manufacture. All the high- 
frequency electric melting furnaces are working con- 
tinuously, while the coke-fired crucible furnaces are 
making valuable contributions to the output of high- 
speed tool steels. Apart from the main requirements for 
armaments and munitions, business in several directions 
is substantial. Both the mining and transport services 
are taking more steel and machinery. Food producers 
are making heavier demands for farm implements and 
machinery than the makers can cope with, particularly 
in the case of spare parts and edge tools, in both of 
which Sheffield specialises. Export business, while 
necessarily restricted, is being preserved as well as 
possible. Nigeria and the Argentine are among the 
overseas markets for which distributors are seeking closer 
contact with Sheffield makers of steel products. 

South Yorkshire Coal Trade.—In several instances 
efforts to sustain pit production at the maximum, 
particularly to meet the heavy demands of the manu- 
facturing and transport industries, have been discouraged 
by short stoppages in which valuable output has been 
lost. Leading organisers of the South Yorkshire coal 
trade see no prospect of this district achieving the target 
level until these recurrent disturbances can be eliminated. 
\ good feature is the closer co-operation of the railways 
in the movement of wagons ; empties are coming along 
more regularly. Better use is also being made of the 
inland water systems. Best steams are in brisk demand, 
and in some directions there is increased pressure on 
doubles and singles. With shipping space so restricted, 
export trade is difficult, even where licences are obtain- 
able. The house-coal trade is operating with somewhat 
reduced supplies, which are not always of the description 
required. Merchants, however, are doing their best to 
cover current requirements and to deliver at least a 
proportion for stocking purposes. 





INSTITUTE OF BRITISH FOUNDRYMEN.—The annual 
meeting of the Institute of British Foundrymen will take 
place at the Waldorf Hotel, Aldwych, London, W.C.2, 
on Saturday, June 26. During the morning session, at 
11.45 a.m., Dr. 8S. F. Dorey will deliver a lecture on 
“The Contribution of the Steel Foundry to Marine 
Engineering.”” The afternoon session will commence at 
2.30 p.m., when three papers will be presented and 
discussed, namely, “‘ Hot Tears in Steel Castings,” by 
Mr. C. W. Briggs (paper presented on behalf of the 
American Foundrymen’s Association) ; “‘ The Continuous 
Production of Manganese-Steel Castings from the 
Tropenas Converter,” by Messrs. L. W. Bolton and J. 
Hill; and “* A War-Time Steel Foundry—Some Problems 
and Developments,’”” by Messrs. E. Derek Wells and 
A. Johnson. The arrangements for the meeting are in 
the hands of Mr. John Bolton, acting secretary of the 
Institute, St. John Street Chambers, Deansgate, Man- 
chester, 3. : 





THE ASSOCIATION OF SPECIAL LIBRARIES AND INFORM- 
ATION BUREAUX.—It is the practice of the Association 
to hold its annual conference at Oxford or Cambridge, 
or one of the provincial universities. Owing to the diffi- 
culty of finding accommodation in the present circum- 
stances, added to restricted travel facilities and other 
considerations, the conference was held in London last 
year. It was very successful and it has been decided 
to repeat the procedure for the eighteenth conference. 
This will be held in the rooms of the Royal Society, 
Burlington House, on September 18 and 19, 1943. 
Details of the programme are not yet available, but 
this early notice is given in order that those wishing to 
attend may book the necessary accommodation. The 
report of the 1942 conference is now available and may 
be obtained from the general secretary at 31, Museum- 
street, London, W.C.1. The price to members of the 


Association is 3s., and to non-members 6s. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—A special committee set up 
by Major G. Lloyd George, the Minister of Fuel and 
Power, to advise him on the rehabilitation of men suffer- 
ing from pneumokoniosis, a disease of the lungs due to 
airborne infection, has started its inquiries in South 
Wales last week. So far as dust prevention in mines is 
concerned, special steps have already been taken in 
South Wales to introduce improved methods in the pits, 
while, from the point of view of compensation, the Act 
of this year has brought the disease within the scope of 
workmen’s compensation and has also provided for a 
benefit scheme to cover old cases. Nothing, however, 
has been done so far towards rehabilitating men suffering 
from this disease and it is to help in this work that the 
committee has been set up. Mr. William Jones, the 
Regional Coal Controller, is the chairman of the com- 
mittee and, after referring to the special steps and 
experiments being carried out in the coalfield for the 
suppression of dust, he stated that the committee would 
proceed with its work mainly on the assumption that such 
improved methods would be introduced at every pit. 
Coals of all but the lowest qualities have been very 
difficult to secure on the Welsh steam-coal market during 
the past week. There has been a good demand from 
priority customers at home and also from users in North 
Africa. Apart from these, however, great difficulty was 
experienced by users in covering their requirements for 
some time ahead. For general export, practically the 
only coals being released were the low qualities not 
wanted by the inland section. A sustained interest was 
shown in the best large qualities which were difficult to 
secure for early delivery and were firm. The sized sorts 
were in brisk demand and stem lists for these were well 
filled forward. The scarcity of bituminous smalls was 
acute and the occasional parcels of these, which became 
available, commanded high figures. Best quality dry 
steam smalls were busy but the inferiors were slow and 
dull. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that there are no fresh developments in the condition 
of the tin-plate market, and that substitutes are also 
quiet. Steel sheets have a slightly easier demand, but 
as makers have heavy order books, the works are very 
fully employed. Iron and steel scrap remains unchanged; 
some descriptions are sought after while others are slow. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers are 
endeavouring to complete as many contracts as possible 
this month so as to avoid a carry over into the approach- 
ing quarterly delivery allocation period. Fortunately 
they are well provided with raw materials and outputs 
of semi-finished and finished commodities are being well 
maintained. The needs of the war industries continue 
to expand and there is every likelihood that the delivery 
claims of priority buyers will increase still further. 


Cleveland Iron Trade.—Ample supplies of foundry pig 
iron are still obtainable from other producing centres. 


Basic Iron.—The situation regarding basic iron is 
unchanged. 

Hematite and Low-Phosphorus Iron.—Prospects of an 
enlargement in the limited make of hematite and all grades 
of low-phosphorus iron are improving. Material addi- 
tions to the outputs, however, cannot be attained until a 
freer distribution of high-grade ores is possible and the 
necessary imports are expected as shipping becomes 
available for the conveyance of material from the rich 
mines of North Africa. 


Manufactured Iron and Steel.—Deliveries of semi- 
finished iron and steel are sufficient for actual require- 
ments but the recent increase in output of the latter is 
passing promptly into use at the re-rolling mills. Manu- 
factured-iron producers are well employed, mainly on 
heavy work. There is no reduction in the demand for 
ordinary carbon steel and the large supplies of special and 
alloy steels continue to be taken up as soon as they 
become available. In the finished industries, buyers of 
sheets are disinclined to place further orders but users 
of all other descriptions of material are anxious to 
negotiate for larger supplies. Plates are needed irf great 
quantities for various purposes. The demand for ship, 
tank, boiler and armour plates is exceptionally heavy. 
Light and medium structural steel are also in strong 
demand and the maximum deliveries of railway material 
and colliery equipment are needed. 


Scrap.—Scrap is fairly plentiful and deliveries are 
satisfactory but users of the better grades of cast iron 
and of good heavy steel are still prepared to make 
extensive purchases. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, June 8, 6.30 p.m., The George Hotel, 
Luton. General Meeting. ‘“‘ Development of the Motor 
Vehicle in Retrospect,” by Mr. F. A. S. Acres. Coventry 
Centre: Tuesday, June 8, 7 p.m., The Technical College, 
Coventry. General Meeting. ‘“‘ The Social and Econo- 
mic Responsibility of the Automobile Engineef,” by 
Mr. D. H. Smith. 

INSTITUTION OF GAS ENGINEERS.—Wednesday, June 9, 
The Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. Eightieth Annual General Meet- 
ing. 10a.m., Annual Report and Accounts. 10.15 a.m., 
Presidential Address by Mr. E. V. Evans. 10.45 a.m., 
presentation and discussion of various short papers on 
“‘ The Gas Industry : Considerations on Further Develop- 
ment.”’ 2.45 p.m., discussion of papers continued, 
(The President’s Luncheon will be held at the Savoy 
Hotel, Strand, W.C.2, at 12.45 p.m.) 

Society OF CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Wednesday, June 9, 6 p.m., 1, Gros- 
venor-place, Westminster, S.W.1. “The War-Time 
Replacement of Asphaltic Bitumen by Tar Products,” 
by Mr. G. H. Fuidge. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday, 
June 10, 5.30 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. General Meeting. ‘“‘ Development of the Loco- 
motive Poppet Valve Gear in America,” by Mr. G. W. 
Alcock, to be read by Mr. E. W. Marten. 





NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—Shipbuilders are still maintaining 
the heaviest demand for plates, which, however, are also 
required in large quantities for boilermaking, locomotive 
building, and tank construction. There is an undimi- 
nished demand for light- and medium-weight sections. 
Numerous orders for light structural material, squares, 
rounds and strip are being received by the re-rollers, and, 
consequently, semies are needed in large quantities. The 
addition of imported billets to the home supplies, how- 
ever, has improved the situation. Activity in the sheet- 
making industry continues steadily, and tube makers 
are also busy. The normal work of the light-castings 
industry is greatly curtailed, but there is no lack of 
business when war work is being undertaken. The 
wrought-iron trade, however, has entered a slack period 
and more work would be welcomed. The current quota- 
tions are as follows :—Boiler plates, 171. 12s. 6d. per ton ; 
ship plates, 162. 3s. per ton; sections, 151. 8s. per ton ; 
medium plates, } in. and thicker, rolled in sheet mills, 
21l. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—Business in the malleable-iron 
trade of the West of Scotland continues steady, but 
there is no new feature to report. Supplies of raw 








materials are satisfactory. The following are the present 
prices :—Crown bars,’15l. 12s. 6d. per ton; No. 3 bars, 
131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per ton ; 
and re-rolled steel bars, 171. 15s. per ton, all for home 
delivery. 

Scottish Pig-Iron Trade.—In this trade also there 
is nothing of interest to report. Market quotations are 
unchanged at :—Hematite, 61. 18s. 6d. per ton; basic 
iron, 61. 0s: 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 6l. 5s. 6d. per ton; and No. 3, 
6l. 3s. per ton, both on trucks at makers’ yards. 





AMMONIUM SULPHATE PRODUCTION AT AMERICAN 
CoKE-OVEN PLANT.—In a paper presented before the 
Chicago District Blast Furnace and Coke Association, 
reprinted in a recent issue of the American journal, 
Blast Furnace and Steel Plant, Mr. R. H. Nugent gives 
some particulars of the production of ammonium sulphate 
at the coke-oven plant of the Youngstown Sheet and 
Tube Company. He states that the tar present in the 
raw gas is first removed by passage through a still. The 
gas is then taken into reheaters to raise its temperature 
to about 55 deg. C., and from the reheaters the gas is 
piped into a sulphuric-acid bath. The output of the coke- 
oven plant is about 20 tons of ammonium sulphate a day, 
and 14-8 Ib. of the salt are produced per gallon of acid 
used. For drying the ammonium sulphate a rotary 
kiln, 40 ft. long and 4 ft. in diameter, is employed. It is 
interesting to note that experiments are being conducted 
on the drying of the salt by means of infra-red rays. 
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ECONOMISING ELECTRICAL 
ENERGY. 


ALTHOUGH national requirements, as embodied in 
the expressions “increasing output” and “ econo- 
mising energy imply apparently conflicting ideas, it 
is possible by appropriate measures of organisation and 
technique to fulfil both requirements in practice. It 
may be interesting, therefore, to know what has been 
done in this direction by a German industrial organisa- 
tion, as explained in the issue of the Electrotechnische 
Zeitschrift for October 22, 1942, on page 498. 

For economising energy, one method is, of course, 
to reduce the power of the consuming appliances, 


but it is frequently more important to reduce the | 


peak load and, by the introduction of suitable adjust- 
ments in the organisation, the operation of consuming 
devices can often be controlled so as to give the 
desired reduction of the peak load. The regulations 
outlined below have been found to produce very satis- 
factory results as regards reduction of the peak load 
during the six winter months of 1941-42, without 


noticeably affecting the total amount of electrical | 


energy consumed. For instance, lifts must not be 
used between the hours of 7.0 a.m. and 9.0 a.m.; the 
electric supply to drying furnaces must be switched off 
during the periods of peak loads; test rooms and 
laboratories must not begin large-power operations 
before 9.0 a.m.; the mid-day break must be spread 
over a lengthy period so that only a part of the plant 
is standing idle at any one time; and a portion of the 
work must be transferred to night. shifts. 

Economising in the actual consumption of electric 
power is, however, an essential requirement and the 
schedule of arrangements for this purpose mentioned 
below has been found to lead to a notable reduction of 





current consumption without any significant inter 
ference' with the actual operations performed. The 
“ black-out "’ must be removed immediately it is | 
permissible to do so, in order to economise in electri: 
light. In the case of long passages and corridors, every | 
second light must be switched off; electrically-heated | 
annealing and tempering furnaces must not be put | 
into operation for a few hours at a time, but by collect- | 
ing batches of work such furnaces should be main- 
tained in continuous operation for three or four days, 
and in the intervals can be completely shut down ; | 
when carrying out engine tests, the energy generated | 
must not be wasted by means of water-cooled brakes, 
but the brakes employed must take the form of | 
electric generators so that the energy produced can be | 
returned to the supply system; all electric radiators, | 
immersion heaters, hot-plates, etc., which the employees 
are accustomed to have for their personal use must 
be withdrawn, except in special cases where they are 
essential ; during periods of light load, as on Sundays 
and during night shifts, a portion of the supply system 
must be switched off in order to eliminate the no-load 
loss of the transformers, and although the saving ob- 
tained in this way is relatively small, in the course of 
a year it will mount up to a considerable item. 
Attempts have also been made by displaying 
placards and notices to induce the employees to 
switch off the supply to their lamps and machines 
when not in use. Unfortunately, such placards were 
found to be effective for a short time only and ‘then 
lost their appeal. Since, in the case of a large in- 
dustrial undertaking, it is not possible for the electric 
supply engineer always to be available, arrangements 
have been made to allocate to each section of the works 
an energy economy officer to ensure the observation of 
the economy regulations. One such officer takes charge 
of about 100 employees and the scheme has proved to 
be a complete success. These officers are always on 





the spot if any of the regulations is broken, and can | 
at once intervene to prevent needless waste of energy ; 
they can also notify the electric supply engineer | 
promptly of any sources of waste. 
Efforts have also been made to economise energy by 
technical improvements and one important aspect of 
this has been the improvement of power factor. 
Although such efforts are not directly concerned with | 
the reduction of energy consumption, they tend to 
give better utilisation of the plant. An earlier method | 
was to provide switches to enable machine operators | 
to switch the compensating condensers in and out 
of circuit as required. Subsequently, however, auto- 
matic control was introduced and this was found to 
give greater smoothness of control. By this means, 
it is possible to avoid over-compensation during periods 
of light load, which would otherwise cause pressure 
rises with a consequent reduction in the life of the 
lamps. 








Tue GAUGE AND TooL MAKERS’ AsSsOCIATION.—The 
annual general meeting of the Gauge and Tool Makers’ 
Association will be held on Wednesday, July 7, to receive 
a report from the chairman upon the activities during the 
past session, to approve the accounts, to appoint auditors, 
and to consider future policy. 
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CIVIL AVIATION. 


Tue rapidly growing intensity of interest in civil 
aviation, and especially in its future prospects and 
development under the British flag, was convincingly 
demonstrated in the debate in the House of Com- 
mons on Tuesday of this week. The opening broad- 
side was delivered by Mr. W. R. D. Perkins, M.P. 
for Stroud and chairman of the Conservative 
Private Members’ Aeronautical Committee, who 
expressed the opinion that the House, the country, 
and the whole Empire were alarmed at the present 
position of British civil aviation, and for three main 
reasons. Firstly, they felt that the nation which, 
at the end of the war, was best prepared to embark 
upon commercial aviation on a large scale would be 
the first to recover its economic stability ; secondly, 
that the aircraft industry had become one of the 
most important in the country and must be sup- 
ported by a sound civil-aviation policy if large areas 
in the country were not to suffer grave unemploy- 
ment at the end of the war ; and thirdly, that many 
people believed that, if civil aviation were properly 
encouraged and developed, there would never be 
another world war. He urged that a round-table 
conference, of representatives from the whole of the 
Empire, should be convened immediately in London ; 
that a Minister of Cabinet rank should be placed in 
sole charge of civil aviation, or else that civil avia- 
tion should be made the responsibility of the 
Ministry of Transport ; that steps should be taken 
at once to design suitable aircraft and engines ; and 
that the board of the British Overseas Airways 
Corporation should be strengthened by the addition 
of young men with flying experience, who “lived 
for aviation,” and who would inspire the staff by 
their enthusiasm. 

Mr. Perkins was followed by Mr. R. L. Tree, 
Mr. W. H. W. Roberts, Group-Captain Helmore, 
and other Members, whose views, though they 
differed in details, supported the general theme that 
the present position was unsatisfactory, and the 
Government’s proposals, as already announced, 
were hardly less so. Mr. Tree was caustic on the 
subject of internationalisation of air services and 
thought that it would be enough, for the time being, 
to strive for agreement on the principle of large 
operational units, each under the control of one of 
the Powers signatory to the Atlantic Charter ; that, 
within the boundaries of these units, each country 


should work out its own needs and aspirations, 
while inter-unit communication should be encour- 
aged to the utmost ; and that any international body 
which might be set up should act merely as arbiter 
in matters of common concern. The Government 
should make up their minds regarding the needs of 
this country and should then call a conference, 
representative of all parts of the Empire and Domi- 
nions, to draw up a comprehensive Empire scheme 
and to consider how it should be controlled ; if by 
the British Overseas Airways Corporation, then 
it should be made into an Empire air corporation 
by the inclusion of representatives of the Dominion 
air lines. Such a conference, Mr. Tree continued, 
would be best conducted py a man of the type of 
Lord Leathers, the Minister of War Transport, 
possessing a great knowledge of transport and 
abundant vitality. Once agreement had been 
reached with the Empire, no time should be lost 
in approaching the United States and others of the 
United Nations. 

Mr. F. G. Bowles thought that there should be 
an international airways corporation with stock 
bearing a fixed interest, and that the directors 
should be nominated by the smaller countries, such 


56 | as Switzerland, Norway and Sweden ; a suggestion 


which did not commend itself to subsequent 
speakers. Group-Captain Helmore considered that, 
by imaginative and creative thinking now, it should 
be possible to develop, from the high-speed bombing 
and reconnaissance aircraft, the fastest mail-carrying 
aircraft in the world, which would win for Britain 
the Blue (air) Ribbon of the Atlantic. Mr. W. H. W. 
Roberts desired to see a closer liaison with some 
of Britain’s European allies in the development of 
a post-war air scheme, and also the establishment 
xt British universities of chairs of aeronautics. Sir 
Robert Rankin inquired what fields would be avail- 
able for shipping companies which desired to operate 
air lines; for he considered that a British shipping 
company which did enter this field might be found, 
in 20 years or so, to have put up a better performance 
than most air managements, and to have set up 
some invigorating standards and made some useful 
and characteristic contributions of its own to British 
air commerce. Mrs. Tate was another critic of the 
apparent lack of Governmental policy, and of the 
recent appointments to the British Overseas Air- 
ways Corporation, and supported the idea of an 
immediate Empire Air Council, though she doubted 
the reactions of some Dominions representatives 
and of the United States if no definite policy was 
ready to put before the conference. Other speakers 
took a somewhat similar view. 

At this point, Mr. C. R. Attlee replied to many 
of the criticisms by disclosing, on behalf of the 
Government, that an approach had been made to 
the Dominions and India with a view to joint 
consultation, though he was not in a position to 
indicate their reactions. With regard to types of 
aircraft: post-war aviation could not be allowed 
to interfere with the war effort, but it was not 
being overlooked. Air transport was becoming 
increasingly important in war operations, and the 
inauguration of the Transport Command in the 
Royal Air Force recognised that fact. Since the 
Government had received the report of the Brabazon 
Committee, the War Cabinet had decided that 
they must undertake the necessary preparation of 
the recommended types so far as this could be done 
without interfering with war production ; and, as 
a result, the Minister of Aircraft Production had 
initiated consultations with the principal aircraft 
constructors. Certain firms had been charged with 
the development of designs for four types of 
machines, and arrangements were in hand for the 
adaptation of existing types for civil air services, 
as recommended by the Brabazon Committee. 
Orders had been placed for designs and prototypes 
which should provide a basis for the rebuilding of 
British air services when the war was over. The 
development of facilities overseas—aerodromes, 
workshops, meteorological services, etc.—had been 
undertaken already for military purposes, but would 
be of permanent value for civil use. 

Several subsequent speakers endorsed the argu- 
ments previously put forward, with variations of 
their own, especial emphasis being laid on the 








desirability of removing civil aviation from the 
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control of the Air Ministry. The Secretary of State 
for Air (Sir Archibald Sinclair) said, however, that 
the first step must be to arrive at a common policy 
with the Dominions. It was not the policy of the 
Government to engage in rivalry with the United 
States or any other nation ; and, in present circum- 
stances, it would be greatly to the disadvantage of 
the British Overseas Airways Corporation if it were 
divorced from the Air Ministry, which was deter- 
mined to develop civil flying to the utmost. He 
doubted whether progress would be as satisfactory 
if the responsibility were transferred to some other 
department. It would not be appropriate to invite 
the Dominions to be represented on the board of 
the Corporation, which was a United Kingdom body 
only, but he did not exclude the possibility of 
forming an Imperial organisation. He mentioned 
also that there were still some vacant places on 
the board of the B.O.A.C., which might be filled 
by some of the keen young men, now in the R.A.F., 
who possessed a knowledge of civil aviation. 

It was not to be expected, of course, that the 
Government would admit, in a debate in the House, 
that their appointments to the board of the B.O.A.C. 
were in any way open to criticism, or, at any rate, 
that the criticism was justified; but the official 
replies did little to disarm the critics. It will be 
recalled that, as at present constituted, the board 
consists of Lord Knollys (chairman), Sir Harold 
Howitt (deputy chairman), Air Commodore A. C. 
Critchley (director-general), Mr. John Marchbanks, 
Mr. Simon Marks, and Miss Pauline Gower. Miss 
Gower, as commandant of the Women’s Air Trans- 
port Auxiliary, has recent experience of air-transport 
organisation in addition to her pre-war experience 
in operating a privately-owned passenger-carrying 
service. Lord Knollys and Air Commodore Critchley 


have flying experience, but the operation of an | 


air service on a national scale requires something 
more than a mere familiarity with aeroplane con- 
trols; it involves a knowledge of operational 
economics comparable with that of the directors of 
a major steamship line, with the additional com- 
plication of factors, such as meteorological con- 
siderations and the problems of 
frontier “‘ wayleaves,” that are outside the experi- 
ence of most steamship directors. How complex 
are the factors that must be considered has been 
made clear in a number of recent addresses of pro- 
minent speakers, such as that of Mr. E. C. Gordon 
England to the Institute of Export on August 27, 
1942, and Lord Bennett's lecture on ‘“ Commer- 
cial Air Transport,” delivered on May 28 to the 
Manchester Association of Engineers. Even more 
effectively was this brought out in the 3lst Wilbur 
Wright Memorial Lecture which was presented on 
May 27 before the Royal Aeronautical Society, in 
London, by Dr. Edward P. Warner, vice-chairman 
of the United States Civil Aeronautics Board. 

As a study of these essential factors, Dr. Warner’s 
lecture may be commended to the attention of all 
who are likely to be concerned in civil aviation or 
who desire to support with dependable technical 
knowledge of the subject the opinions that they 
may have formed from a perusal of the more or 
less political arguments that constitute so large a 
part of the Parliamentary debates. The data 
adduced are necessarily of American origin, almost 
exclusively, but they are, perhaps, even more 
effective for that reason, as they demonstrate 
both the extent of the air services that have been 
developed in America and the careful statistical 
investigations on which are based the policy govern- 
ing civil aviation in the United States. The figures 
quoted by Dr. Warner, and the conclusions that he 
draws, deserve more detailed examination than 
they can be given here; but, as an example, we 
may mention his estimate that it would seem 
reasonable to expect an eventual daily average of 
2,000 air passengers a day between London and 
Liverpool, apart from the “ transit traffic’ passing 
through those points. It is very doubtful whether 
even the keenest protagonists of British civil 
aviation have ventured to make plans on such a 
scale, and still more doubtful whether such schemes 
as may be simmering in the Air Ministry are de- 
signed to cater for a traffic of that density; but 
they should be so designed, if they are to justify 
any claim to long-range planning. 
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ENGINEERING. 


GLASS FABRIC FOR 
ELECTRICAL INSULATION. 


In his recent paper dealing with proposals for 
the standardisation of the dimensions of electric 
motors,* Mr. Howard Marryat, referring to the idea 
that the adoption of standard frames might hinder 
future progress, suggested that possible lines of 
development might be the introduction of improved 
steel permitting a higher flux density; the use of 
glass or other new insulating materials; and im- 
provements in ventilation methods. An improved 
steel, he thought possible, but unlikely, as the 
advances made in transformer steels, depending on a 
directional lay of the crystals, could not be utilised 
in rotating machinery. The use of glass, or other 
new insulation, permitting a higher temperature rise, 
and therefore increased output, he thought more 
hopeful, as also was an advance in ventilation 
arrangements, but he did not consider that the 
prospects were such that the introduction of stan- 
dard frames would be likely to hinder progress. 

The suggestion that glass might be used for the 
insulation of electric motors has the backing of a 
certain amount of industrial experience, which has 
apparently been very satisfactory. It has been 
gained with motors working at temperatures much 
above those that are usual, but if the use of glass 
becomes common practice, normal operating tem- 
peratures might be increased. In a paper entitled 
“Fibrous Glass Electrical Insulation,” read before 
the Institute of Marine Engineers, on April 13, 
Mr. A. M. Robertson stated that glass insulation 
had been used to a considerable extent in the 
United States to replace cotton or asbestos in repairs 
to mining plant. This procedure has been so success- 
ful, that, in the case of plant operating in humid, 
dirt-laden atmospheres, and subjected to frequent 
and severe overloads, glass fibre insulation has been 
adopted throughout. In one industrial application, 
a motor which was frequently stalled by mishandling, 
was protected by a thermal overload tripping device. 
By the introduction of a motor with all-glass insu- 
lation it was possible to dispense with overload 
protection, as the motor could be stalled for long 
periods without burning out. Reference is also 
made to an article in the English Electric Journal for 
November, 1940, which gives test data on glass- 
insulated motors operating at 230 deg. C. for two 
months, followed by severe conditions of out-of- 
balance and humidity. The performance was 
entirely satisfactory. 

The glass-fibre cloths and tapes used for electrical 
insulation are of high thermal conductivity and 
tensile strength. The first of these qualities would 
appear to be inconsistent with the common use of 
glass wool for heat-insulation purposes, but the 
low heat conductivity of this material is due to its 
open texture, not to the quality of the fibres of which 
it is made up. The density of glass wool is about 
8 Ib. per cubic foot; that of glass-fibre tapes and 
cloths is ten times as great and the thermal con- 
ductivity is higher than that of cotton, paper or 
silk. This is a useful characteristic, as it tends to 
eliminate trouble due to hot spots. The space factor 
of the material is good, and a 5-mil glass tape can 
be used to replace a 10-mil asbestos tape ; if condi- 
tions require the retention of the 10-mil dimension, 
improved insulation is given by a half-lapped layer 
of 5-mil glass tape used in place of a butt-lapped 
single thickness of asbestos. In dielectric strength 
there is little to choose between unimpregnated 
glass, cotton or asbestos ; and in the treated condi- 
tion that of glass is only slightly higher. This, how- 
ever, is not the prime consideration from the insula- 
tion point of view. The breakdown voltage is deter- 
mined by the varnish, the fabric acting chiefly as a 
carrying medium for the insulating film. 

Two main types of glass fibre are made for textile 
purposes. These are known as staple and continu- 
ous, respectively. Staple fibres are from 6 in. to 
15 in. long, and are about three ten-thousandths of 
aninch in diameter. They are made by blowing mol- 
ten glass through nozzles by means of a steam jet. 
Continuous fibre, two ten-thousandths of an inch 
in diameter, is limited in length only by the amount 





* See page 432, ante. 
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it is convenient to wind on a collecting tube. The 
molten glass is drawn mechanically through nozzles, 
On account of its smaller diameter, better appear- 
ance and greater uniformity, continuous materia] 
is usually favoured for electrical applications, but 
staple fibre is extensively used for heavy cloths and 
tapes. The single fibres are sprayed with an oil 
emulsion as they leave the nozzles, and are assembled 
to form yarns. For'staple fibre, the furnace is fitted 
with 28 nozzles, so that the finest yarn contains 
28 fibres. Two or more of these yarns are twisted 
together to form heavier staples. The continuous 
furnace has 102 nozzles. The glass used is free from 
alkali metal oxides, such as soda and potash, and is 
consequently of good dielectric strength. 

Among its other desirable features from the point 
of view of electrical insulation, glass has the advan- 
tage of being non-hygroscopic. This statement, 
while true for the glass itself, is not strictly accurate 
when applied to the made-up material, as moisture 
may be absorbed by the textile size, or retained 
between the filaments by capillary attraction. The 
water pick-up, however, is small. In tests quoted 
by Mr. Robertson, in which glass and cotton fibre 
were compared, material exposed to a damp 
atmosphere after conditioning for 16 hours at 
135 deg. C., showed an increase in weight of 6 per 
cent. for cotton as against 0-1 per cent. for the glass. 
This small water absorption is an important advan- 
tage, as the glass fabric will retain, under similar con- 
ditions, only about one-twentieth of the moisture 
held by the cotton. The matter is of interest from 
the point of view of drying-out electrical plant and 
coils before impregnation. 

The mechanical properties of glass-fibre fabric 
require the development of a handling technique 
somewhat different from .that applied to normal 
insulating material. It is deficient in elasticity, its 
stretch, under comparable load, being only 0-5 per 
cent. as against 5 per cent. for cotton and 15 per 
cent. for artificial silk. As a result of this, when 
glass fibre is used for wire covering, the wrapping 
machine must be more accurately adjusted than is 
usually the case, the tension devices must function 
smoothly and the guide eyes must be kept in good 
condition. When bending covered conductors, the 
angle of lead should be kept below 30 deg. in order to 
prevent excessive mechanical strain from being 
applied to the yarns on the outer radius of any bend. 
Owing to the uniformity and strength of glass- 
insulated tape, high speeds may be adopted with 
coil-covering machines, but the pulling of the tape 
over sharp edges should be avoided. When properly 
handled, fibrous-glass textiles have ample resistance 
to abrasion ia application and service. 

As a large proportion of electrical-plant break- 
downs are due to insulation failure caused by mois- 
ture, high temperature, or other severe conditions of 
service, the possibilities of glass-fibre insulation 
demand careful consideration. Marine applications, 
in which both temperature and moisture may be 
difficult to control, would appear to be a promising 
field for investigation. As an increase in the operat- 
ing temperature of generators and motors permits a 
saving of copper, glass insulation has particular 
attractions at the present time, but these are un- 
fortunately off-set by the fact that conditions are 
not favourable for the introduction of new models 
and new types on an extensive scale. As, however, 
it is stated in the paper that a good range of glass- 
insulated wire is now on the market, it would appear 
that reductions might be made in the use of such 
imported materials as rubber, cotton and silk, by 
its wider application. As a final point, reference 
may be made to the industrial-health aspect of glass 
insulation. Skin irritation is sometimes caused by 
the handling of glass wool in which the fibre dia- 
meter is from 5 to 8 ten-thousandths of an inch, 
although apparently the trouble is usually only 
temporary and the workpeople either develop a 
natural resistance or modify their handling methods 
in such a way that their hands and wrists are not 
affected. But even this temporary trouble is not 
experienced with fibres of 2 to 3 ten-thousandths of 
an inch in diameter, which are used in insulating 
fabrics. In the electrical shops where covered wire or 
built-up fabric is used, this question of skin irritation 
does not arise, as the workpeople do not handle the 
actual fibre which forms the basis of the material. 
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NOTES. 


Tue Brrrupay Honovrs List. 

THE important part played by technical men in 
the prosecution of the war is reflected in the large 
number of awards to engineers and scientists con- 
tained in the King’s Birthday Honours List pub- 
lished on June 2. Knighthoods have been con- 
ferred upon Captain J. P. Black, M.I.A.E., managing 
director, Standard Motor Company, Limited, and 
chairman, Joint Aero-Engine Committee; Mr. 
John Craig, C.B.E., D.L., J.P., chairman and 
managing director, Colvilles Limited; Mr. Graham 
Cunningham, Controller General of Munitions Pro- 
duction, Ministry of Supply ; Mr. C. 8. Fox, Direc- 
tor, Geological Survey, India ; Dr. Harold Spencer 
Jones, M.A., F.R.S., the Astronomer Royal; Mr. 
J. M. Kennedy, O.B.E., M.Inst.C.E., M.I.E.E., 
Deputy Chairman, Electricity Commission; Mr. 
Archibald McKinstry, M.Sc., M.I.Mech.E., M.1.E.E., 
deputy chairman and managing director, Babcock 
and Wilcox, Limited; Mr. C. H. Newton, chief 
general manager, London and North Eastern Rail- 
way ; and Professor G. P. Thomson, M.A., F.R.S., 
Professor of Physics, Imperial College of Science 
and Technology, London, whose May Lecture to 
the Institute of Metals has just been reprinted in 
our columns. The distinction of Knight Com- 
mander of the Order of the Bath has been con- 
ferred upon Mr. J. 8. Pringle, C.B., O.B.E., A.C.G.L., 
M.I.E.E., Director, Electrical Engineering Depart- 
ment, Admiralty, and upon Engineer Vice-Admiral 
F. R. G. Turner, Engineer-in-Chief of the Fleet, and 
that of Knight Commander of the Order of the 
Indian Empire upon Sir Thomas Howard Elderton, 
M.A., chairman, Calcutta Port Commissioners and 
Regional Priorities Committee. Mr. W. S. Farren, 
Director, Royal Aircraft Establishment, Ministry 
of Aircraft Production; Engineer Rear-Admiral 
J. Kingcome; and Major-General A. R. Valon, 
O.B.E., M.C., Wh.Ex., M.I.Mech.E., Colonel Com- 
mandant, R.E.M.E., have been made Companions of 
the Order of the Bath. Among the new Commanders 
of the Order of the British Empire are Mr. V. B. 
Atkinson, A.M.Inst.C.E., chief engineer, Kenya 
and Uganda Railways and Harbours Administra- 
tion; Brig.-Gen. A. C. Bayley, chairman, Engineer- 
ing and Allied Employers’ Association, Birmingham, 
Wolverhampton, and Stafford District; Mr. R. 
Chadwick, chief designer and director, A. V. Roe 
and Company, Limited; Air-Commodore A. C. 
Critchley, R.A.F.V.R.; Mr. F. J. Dixon, 
M.Inst.C.E., Engineer-in-Chief, South Staffordshire 
Waterworks Company; Dr. E. 8S. Grumell, chair- 
man, Fuel Efficiency Committee ; Dr. H. L. Guy, 
Wh.Ex., M.I.Mech.E., M.Inst.C.E., F.R.S., chair- 
man, Gun Design Committee, Scientific Advisory 
Council, and secretary of the Institution of Mech- 
anical Engineers; Mr. L. S. Hollings, chairman, 
Anti-Glare Advisory Committee, British Iron and 
Steel Federation; Mr. J. C. Joughin, Assistant 
Director, Contract Work (Supplies), Admiralty ; 
Mr. H. Main, managing director, Caledon Ship- 
building and Engineering Company, Limited, 
Regional Director (Merchant Shipbuilding and 
Repairs), East Scotland; Engineer Rear-Admiral 
J. W. Milner, BN. (ret.); Mr. A. J. Palmer, 
director, Vickers-Armstrongs Limited; Mr. R. K. 
Pierson, chief designer, Vickers Armstrongs Limited 
(Aircraft); Mr. A. S. Quartermaine, M.C., B.Sc., 
M.Inst.C.E., Chief Engineer, Great Western Rail- 
way; Mr. P. J. Ridd, M.I.E.E., deputy Engineer- 
in-Chief, General Post Office ; Mr. V. A. M. Robert- 
son, M.C., M.Inst.C.F., M.I.Mech.E., Engineer-in- 
Chief, London Passenger Transport Board; and 
Mr. B. N. Wallis, B.Sc. (Eng.), M.Inst.C.E., 
F.R.Ae.S., assistant chief designer, Vickers-Arm- 
strongs Limited. 


THE ASSOCIATION OF CONSULTING ENGINEERS. 


The report for the year ended April 30, 1943, 
which was presented at the annual general meeting 
of the Association of Consulting Engineers on 
May 27, shows that the membership now stands 
at 180, the highest since its foundation 30 years 
ago, and a net increase of 12 on the total for the 
previous year. The committee observe, however, 
that there are still many consulting engineers, 
eligible for membership, who do not belong to the 


Association, and whose accession would be wel- 
comed. During the year, sub-committees were 
appointed to deal with British Standards Institution 
matters, with draft forms of agreement with the 
Ministry of Works and Buildings, with public 
relations, and with the question of the secretariat. 
Mr. Ranald J. Harvey, M.Inst.C.E., who has filled 
the office of joint honorary secretary for six years, 
found it necessary to resign from this position 
owing to pressure of professional business, and the 
opportunity was taken at the annual general meeting 
to present him with an antique silver cup, the gift 
of the members of the Association, in recognition 
of his services in that capacity. As we have recorded 
previously, Mr. Edward W. Baynes, C.B.E., is 
now the secretary, though Mr. Sidney R. Raffety, 
M.Inst.C.E., continues to hold the office of honorary 
secretary. The report also records the institution 
of informal quarterly meetings, to enable the mem- 
bers to maintain contact with each other during 
the war, the periodical luncheons being suspended. 
During the year, the chairman of the committee 
(Mr. H. J. F. Gourley, M.Inst.C.E.) made a number 
of nominations in response to inquiries for the 
services of consulting engineers; and, in this 
connection, it is requested that members will keep 
the secretary informed of their activities, so that 
the records at the Association’s office (28, Victoria- 
street, S.W.1) may be kept up to date. 
FUEL AND PowER. 

The Eighth Report of the Select’ Committee on 
National Expenditure, which constitutes the 59th 
in the series of reports presented to Parliament since 
these investigations were begun in the 1939-40 
Session, deals with the associated subjects of ‘‘ Fuel 
and Power,” and represents an addendum to the 
comprehensive review of the coal industry which 
was undertaken by the Committee in 1941-42. 
Since that time, the Ministry of Fuel and Power 
has been created, thus giving effect to some of the 
proposals contained in the White Paper on Coal 
(Cmd. 6364, 1942); central and regional organisa- 
tions have been established ; and a National Coal 
Board has been set up, under the chairmanship of 
the Minister, comprising the Controller-General of 
the Ministry, the vice-chairman of the Regional 
Coal Boards, managerial and technical representa- 
tives, and members representing distributors and 
consumers. The whole organisation, in the words 
of the report, forms “an elaborate and intricate 
machinery ” ; which, “ after allowing some time for 
the new machinery to be run in,” the Committee 
have examined with special reference to its cost and 
its effects on production. The possible means of 
increasing production, discussed in the White Paper, 
were an expansion of the labour force engaged, con- 
centration upon the most productive pits and seams, 
an extension of mechanisation, greater use of tech- 
nical advice, and the reduction of avoidable absen- 
teeism. The Committee consider the last item first, 
observing that, in spite of increased manpower and 
the incentives of a guaranteed minimum wage, an 
output bonus scheme, and generally improved con- 
ditions of employment, there is no sign so far that 
the total ouput in 1943 will show any increase on 
the figure for 1942 ; and that the main reason is the 
continuing high rate of avoidable absenteeism. 
The Select Committee also report that the policy 
of concentrating on the most productive pits and 
seams has not yet shown any substantial result ; 
that, although considerable expenditure has been 
authorised for the purchase and manufacture of 
coal-cutting and conveying machinery, delivery has 
been slow and no estimate of the benefit of such 
plant can be made ; and that the working of outcrop 
deposits, which produced 1,300,000 tons of coal 
during the year ended December 31, 1942, is 
expected to provide the useful contribution of more 
than 3,000,000 tons in 1943. They comment that 
“the quality of outcrop coal is not uniform ” ; but 
that charge might be levelled equally against a 
great deal of the war-time pit coal—as, indeed, they 
admit elsewhere in the report, with the recom- 
mendation “ that the attention of managements and 
miners should be directed to these matters and their 
aid sought in remedying this justifiable complaint.” 
After surveying the manpower position, the Com- 
mittee consider that a reduction in the numbers 








employed is a certainty, as the wastage is not being 





made good, and that a consequent fall in the total 


output is inevitable. They applaud the public 
response to the appeals for economy in fuel, but 
believe that still further economies by some in- 
dustrial users are practicable. In conclusion, 
they emphasise again the significance of absentee- 
ism, pointing out (in heavy type, which is most 
unusual, if not unique, in the series of these reports) 
that “ coal is the very foundation of the total war 
effort’; but they “see no escape from the con- 
clusion that, in the absence of new conditions, such 
as a further release of miners from the Services or 
transfer from other industries, the nation must be 
prepared, in the forthcoming autumn and winter, 
to face a serious decline in coal production,” adding 
that “‘ they are equally convinced that this reduction 
in output is not tikely to be averted unless measures 
of a more far-reaching character than any hitherto 
proposed are found and put into operation without 
delay.” 
Tue Ovrput oF Coat. 

In view of the observations contained in the report 
of the Select Committee on National Expenditure 
regarding the coal position, an abstract of which is 
given in the foregoing Note, particular interest 
attaches to the statement on coal output, issued by 
the Ministry of Fuel and Power, for the four weeks 
ended May 15. During that period, the output 
of saleable coal averaged 3,624,600 tons a week, 
which compares with 4,005,200 tons a week in the 
previous four weeks. The Ministry points out that 
the figures are not strictly comparable owing to the 
incidence of the Easter holidays; but it may be 
noted that the total had been falling during the 
previous three periods—in fact, ever since normal 
working was resumed after the New Year—and that 
the highest average (4,126,500 tons a week), which 
was recorded for the four weeks ended November 28, 
1942, has not been approached within 100,000 tons 
since that date. These averages do not include the 
production from opencast workings which was 
70,500 tons a week in the four weeks to May 15 ; 
the addition from this source is showing a fairly 
steady and encouraging increase, which offsets to 
some extent the reduction in the ouput of pit coal. 
Of the 23 districts in which “ standard” tonnages 
have been agreed, four have qualified for bonus, 
these being Leicestershire, which produced 107-4 
per cent. of the standard figure ; South Derbyshire 
(103-2 per cent.), Somerset (102-7 per cent.), and 
North Derbyshire (102-3 per cent.). In the Leices- 
tershire coalfield, the men will receive a bonus of 
ls. 9d. a shift; in South Derbyshire, 9d.; and in 
the other two districts, 6d. a shift. In the previous 
four weeks, bonuses were earned by Leicestershire, 
South Derbyshire, Somerset and North Stafford- 
shire; but, in this period, North Staffordshire’s 
output was only 99-6 per cent. of the standard. 
This occasion is the first time in 1943 that one of the 
larger coalfields, namely, North Derbyshire, has 
qualified for a bonus. The lowest output was in 
the South Staffordshire and Worcestershire district, 
which recorded only 85-9 per cent., a low figure 
which the Ministry’s statement does not attempt to 
explain ; all the other districts recorded 90 per cent. 
or more. In all, some 55,000 miners will be eligible 
for bonus in respect of this period. No figures are 
given for the Ayrshiré and Kent coalfields ; in the 
case of Ayrshire, because the standard tonnage is 
under review, and for Kent, because the returns 
were not available. The Ayrshire tonnage is pre- 
sumably included in the grand total, but the 
Kent output, obviously, is not. 


Tue INSTITUTION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


The passage of 70 years, for some reason, does 
not receive quite the same attention as is devoted 
to the attainment of 50, 60, 80 and 100 years in 
the life of a man or an institution ; yet the “ three 
score years and ten” has features to commend it 
as, so to speak, a unit of commemoration. If the 
general improvement in public health makes it 
progressively more obsolescent as the accepted 
span of human life, it becomes, by the same process, 
more accurately a measure of the dependable extent 
of personal memory ; and there is a certain fitness, 
therefore, in its recognition as a special occasion by 





the Institution of Municipal and County Engineers, 








to whose members has been due so much of the 
betterment of health and consequent increased 
longevity that the public now enjoys. The forma- 
tion of the Institution in May, 1873, arose out of 
the report of the Royal Sanitary Commission, two 
years earlier, and—somewhat less directly—from 
the Public Health Act of 1848, which led to the 
appointment of municipal officials who were the 
forerunners of modern sanitary engineers and 
borough surveyors. Sixteen borough surveyors of 
English towns attended the preliminary meeting 
which resolved to establish the Association of 
Municipal and Sanitary Engineers and Surveyors 
which, some 20 years later, adopted the less cum- 
brous title of the present Institution. At the first 
annual meeting, held in Birmingham in 1874, the 
then Mayor, Alderman Joseph Chamberlain, ad- 
dressed the members in terms that have a familiar 
ring at the present day. ‘‘ The latest wars in which 
we have been engaged are engineers’ wars,” he said, 
“ this country owes its position as much—perhaps 
more—to engineers as to any other class in the 
community.” This fact was early recognised by 
the Institution, which claims the distinction of 
being the first among the professional engineering 
societies to establish (in 1886) examinations for the 
qualification of entrants to its ranks. From 1886 
to 1942, 3,356 candidates have passed its examina- 
tions, and the present membership of over 6,000, 
at home and abroad, testifies to the status that it 
has attained as a result. Arrangements have been 
made to mark the 70th anniversary of its foundation 
by various special functions in connection with the 
annual meeting which is to be held in London on 
June 25, when Mr. W. A. Macartney, city engineer 
of Edinburgh, will be succeeded in the presidency by 
Mr. L. St. G. Wilkinson, borough engineer of 
Wallasey. We understand from the secretary, 
Mr. C. W. Scott-Giles, M.A., whose address is 84, 


Eccleston-square, London, S.W.1, that the Insti- | 


tution is also considering, jointly with the Institution 
of Civil Engineers, the holding of an exhibition later 
in this year, to show the engineer’s contribution to 
practical national and local planning. 





LETTERS TO THE EDITOR. 


POST-WAR RECONSTRUCTION. 


To THe Eprror or ENGINEERING. 


Srr,—All those who have at heart the well-being 
and proper industrial organisation of the engineering 
industry will have read with the greatest interest 
the article on ‘* Post-War Reconstruction and the 
Need of Organisation in the Engineering Industry ” 
appearing in your issue of May 14, and your very 
thoughtful and helpful leader upon it. The pro- 
posals contained in the latter part of the article are 
deserving of the very closest attention and have 
already received the approval of many who are, in 
fact, at present engaged in an endeavour to arrive 
at an organised arrangement on the lines proposed. 

It is perhaps a little unfortunate that before pro- 
ceeding to make definite proposals the article makes 
certain adverse comments about the Federation of 
British Industries which are unjustified and in- 
accurate. As the immediate past President of the 








sulted the F.B.1. as the constitutional representative 
of productive industry. Obviously the views and 
the needs of each individual industry are best ex- 
pressed by the organisation covering that individual 
industry. Any other course would be, in the words 
of the article, “a fetter on the autonomy of the 
sectional organisation.” 

The article suggests that the British Employers’ 
Confederation and the Trades Union Congress are 
more truly federations, but in neither case has the 
central body power to override its constituent 
members, and in this matter their constitutional 
position is identical with that of the F.B.I. It may 
be of interest to your readers to know that the joint 
deputation of the F.B.1., the B.E.C. and the T.U.C. 
to the Minister-without-Portfolio (to give him his 
correct title) resulted in the formation of an Advisory 
Council, which meets regularly under the chairman- 
ship of the Minister and on which complete co- 
operation exists between the three bodies and the 
Government officials concerned. 

I end my letter by emphasising once again my 
support of the broad proposals contained in the 
article, though there may be criticism of certain 
details. 

Yours faithfully, 
DuDLEY GORDON, 
Past President of the F.B.1. 
formerly President of the B.E.A. 
J. and E. Hall, Limited, 
Dartford Ironworks, 
Kent. 
May 28, 1943 





STRESS DUE TO COLLAPSE OF 
VAPOUR BUBBLES IN A LIQUID. 


To THe Eprror or ENGINEERING. 


Srr,—lI refer to the article of Dr. R. S. Silver 
on the “‘ Theory of Stress Due to Collapse of Vapour 
Bubbles in a Liquid "’ in your issue of December 25, 
| 1942, on page 501. In support of the theory that | 
| cavitation erosion ** is caused by liquid compression | 

waves initiated by the collapse of these cavities 
| (bubbles),” Dr. Silver calculates that the pressure 
| set up by the collapse is of the order of 9 tons per 
| square inch, which “is of the correct order of the 
ae strength of cast metals.” However, while 
jagreeing that cavitation erosion is “actually 
| mechanical in origin,” I should like to point to a| 
| mechanical action which may be of even greater 
| influence than the pressure. It is maintained that | 
| if “* the pressure in the liquid falls below the pressure 
corresponding to saturation at the liquid tempera- 
ture, ‘ small cavities of vapour are formed ’.”” This, 
| however, is neglecting the tensile strength of the 
|liquid. The latter is considerable. In classical 
| hydrodynamics it is assumed that liquids have no 
| tensile strength, but on thermodynamical grounds 
a tensile strength of water at atmospheric tempera- 
ture of about 25,000 atmospheres (Poynting and 
Thomson, “ Properties of Matter,” 12th Ed., page 
174) is deduced, while van der Waals calculates 
from his equation for it a value of about 10,000 
atmospheres. Osborne Reynolds found by actual 
experiment that water could sustain a tension of 
72-5 lb. per square inch without rupture. The 
cavities of vapour will be formed only after the 




















Federation I have had exceptional opportunities of | tensile strength of the water has been exceeded. 
judging the value of the work done by the Federa- | However, before that, the same tension is exerted 
tion, the value set on this work by Government | on the metal by the parts of the water, in contact 
departments and others in authority, and the| with it.- Now, the tensile strength of a metal as 
suitability of the organisation of the Federation for | taken into account by Dr. Silver should be of the 
the tasks it has to perform. The F.B.I. includes in | order of magnitude of 7,000 Ib. per square inch = 
its membership over 200 trade associations and, in | 500 atmospheres. Could it not be possible that pieces 
addition, an individual membership of over 3,500 | of the metal are simply torn off by the water before 
firms, and it is quite untrue to say that it is not the its own tensile strength is reached ? The appearance 
representative in economic matters of industrial} of metal surfaces corroded by cavitation would 
organisations. | support this theory. In addition, under this theory, 
The only support brought forward for the dictum | fatigue is working between pressure and tension, 
that the F.B.1. is not representative of industry is | and such fatigue leads to earlier destruction than 
that individual industries or trades have been sub-| would be the case between some pressure and zero 
mitting their views on post-war reconstruction to|as assumed in theories which do not take into 
the Industrial and Export Council and to the Post- | account that water can sustain tension. 
War Export Trade Committee. This has been done Yours faithfully, 
Public Works, M. REINER. 
Jerusalem. 
May 4, 1943. 


at the request of the President of the Board of | 
Trade and in reply to questions asked by his Depart- | 
ment, and only after the President himself had con- | 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Continued from page 434.) 


WE continue below the report of the discussion on 
Dr. G. Schlesinger’s paper on “ Surface Finish and 
the Function of Parts,” which was presented at a 
meeting of the Institution of Mechanical Engines, 
held in London on Friday, May 21, 1943. 

Mr. A. H. Dodd, speaking as a chemist, ca!led 
attention to two mistakes in the advance copy of 
the paper. In Table III, it was a milky type of oil 
which was tested against the soluble oil, and not 
rape oil; he could not imagine bogie-wheel pins 
being ground in rape oil. On the previous page, the 
price of rape oil was given as 35s. per gallon, which 
was presumably a mistake for 3s. 5d. At the 
present time, he continued, Sheffield University 
was very interested in the importance of statistics 
to industry. A year ago, Professor Pearson and 
Mr. L. H. C. Tippett, and more recently Dr. B. P. 
Dudding, gave lectures on the subject. Statistics 
were at the basis of all accurate work, and he asked 
the author whether there was in existence a statistical 
analysis of the profile produced by the surface meter, 
because the three comparisons given in Table III 
were statistically worthless. He took it that the pins 
were taken out of the machine and put back without 
altering the layout, passes taken, and then the sur- 
face finish found. That should have been repeated 
on a number of pins, and then analysed by Dr. 
Fisher’s method of variants before any conclusions 
| were drawn ; because, if this method of dealing with 
surface finish were applied to investigational work 
on cutting tools and grinding wheels, it was essential 
that the analysis of variants should be worked out 
first. It was mentioned in the paper that the A 
(average) was taken instead of the A (root mean 
square), which seemed to indicate that some atten- 
tion had been given to that point ; but, because of 
difficulties, the h (average) had been taken, and there 
was no more misleading figure in the whole of Nature 
than the average. He thought, however, that the 
work described would be of great importance. 

Mr. C. P. E. Howard said that a debt of gratitude 
was due to Dr. Schlesinger for his work, which began 
in 1904, when his study of press fits formed the 
basis of the Continental system of limits. His own 
company had had their attention forcibly drawn to 
fine finish by the use of water-lubricated journal 
bearings, which naturally ran with an extremely 
fine film and depended on surface finish for their 
functioning. They started to consider this matter 
in 1938, when they made a water-lubricated thrust 
bearing, loaded to 300 lb. per square inch in theory. 
with a synthetic-resin rotating ring and _ nicely 
ground hardened-steel tilting pads. It ran for 
five seconds or so. They did everything they could 
think of by changing combinations of materials, 
etc., until they came back to the original combina 
tion, but lapped all the parts to a slip-gauge standard 
of accuracy so that they would wring together; the 
bearing then ran for many hundreds of hours at its 
full load. That led them to take a strong interest 
in surface finish, and they bought a Foster super 
finishing attachment. He could not agree with 
Mr. Taylor that it had any burnishing action, since 
super-finishing was done at a speed of about 30 ft. 
per minute and under a pressure of about 3 Ib. per 
square inch, and it was not possible to burnish at 
those pressures ; in fact, the product of the super- 
finishing action was so fine that even stainless steel 
came off as a black impurity in the oil. Their 
experience of super-finish showed that the appear- 
ance of a part could not be used to judge the finish. 
A polished ground specimen, done as well as the 
ordinary grinder could do it, would have under 
the microscope an appearance of peaks and crevices 
which was really horrifying if one thought of thin 
films; whereas surface finish on some grades of 
stainless steel might show a dark grey mat surface, 
which was seen under a microscope to be extremely 
flat, with a few shallow grooves left by previous 
machining operations. 

His company had had perforce to go deeply into 
the theory of bearing film lubrication, and had 
worked out an example of a journal 4in. in diameter, 
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running at 1,450r.p.m., with a 50-deg. pad bearing at 
the bottom, having a film thickness of 27 micro-in. 
only, and lubricated with water. This would carry 
18,100 Ib. per inch of length, which was about 
8,000 lb. per square inch, if the radius of curvature 
of the pad were ;5}55 in. greater than the 
journal. That was a theoretical possibility, provided 
that the surfaces were smooth and free from wavi- 
ness, but it was not possible to find bearing materials 
which would stand up to that sort of pressure at 
the present time. 
rigidity, if the radius of curvature of the pad were 
increased by one part in 40,000, the load for an 
equal film thickness fell by 54 per cent. ; so that, 
for very heavily loaded bearings, it was necessary 
to go to more rigid materials and much more rigid 
mounting. His company had done some experi- 
ments on thrust bearings, and so far they were 
up to 1,600 Ib. per square inch on water lubrication 
alone, with no sign of the limit except bursting the 
test rig. The point which arose from this test was 
that, if progress was to be made to the very high 
loads which were perfectly attainable—he thought 
that present journal bearing loads were of the order 
of 10 per cent. of what they might well be—-the 
first requirement of the bearing materials was that 
they should polish each other when in contact and 
not seize; so that an instantaneous failure of the 
film repaired the surfaces, which had probably 
failed because of the surface imperfections, pro- 
ducing a higher polish on both parts and enabling 
the film to re-form instantly and the bearing to 
continue working. That was the property of the 
phenolic synthetic-resin bearings which had contri- 
buted most to their successful use. 

Mr. R. E. Reason said that he had discussed some 
of the work with the author from time to time, 
and had experienced the stimulus of his infectious 
enthusiasm. There was no doubt that extensions 
of the subject would be required, for close study of 
it, particularly from the instrumental point of view, 
had brought to light many points which would have 
to be defined as soon as enough data had been 
collected to provide a sound statistical basis. The 
feature of the paper which struck him most was 
the diversity of the problems which had been 
approached through the measurement of surface 
finish. Apart from the direct issue of the wear of 
running surfaces, the author used it to throw light 
on the strength of parts, on the merits of coolants, 
and finally on the properties of cutting tools. 

It would be interesting to know whether the 
graphs shown in Fig. 6 of the paper were drawn 
with metal on the outside of each and with air 
in between; and, if so, whether their separation 
was on the same scale as the magnification. He 
rather thought that they were not, but he felt 
that graphs drawn in that way might be instructive ; 
they would show that the height of the undulations 
was often quite a small proportion of the clearance 
between the surfaces ; so much so that it seemed 
surprising that the very small differences that had 
apparently been taken into account should have as 
much effect as they seemed to have had. For 
example, a 1 micro-in. average surface—i.e., one 
which would be about 5 micro-in. from top to 
bottom—was only 2} per cent. of a radial clearance 
of two ten-thousandths of an inch, and that was a 
fairly small clearance for many bearings. He 
believed that test specimens were often run with a 
clearance of half a thousandth or even a thousandth 
of an inch, and it seemed to him very remarkable 
that a change of a few micro-in. should have any 
very great effect on the temperatures reached ; 
after all, a micro-inch would be only one part in 
1,000. Possibly the wear occurred largely just on 
starting up, when the spindle, if it were horizontal, 
was resting on the bottom of the bearing. One 
could then see the value of a very smooth shaft, 
but the value of a very smooth bearing was not 
quite so apparent. 

There seemed to be two schools of thought on 
the issue whether the surface should be very finely 
finished or not. Many people seemed to be finding 
that, the finer the finish, the better would be the 
performance. On the other hand, there were 
reports from America of bearings, and particularly 
of thrust bearings, which had been sand-blasted, 
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he beliéved, 60 micro-in., and then were compared 
in performance with finely lapped bearings of an 
average roughness of something less than 10 micro- 
in. ; it was reported that the load-carrying capacity 
of the sand-blasted surface was about three times 
that of the finely lapped surface. Why that should 
be so was not clear. He had every reason to think 
that thé observations were sound; in fact, he 
had come across similar examples in certain appli- 
cations in this country. 

One possible explanation was that, if two very 
finely lapped surfaces were assembled with a certain 
lack of perfect alignment, the load would be carried 
from the start on perhaps a line contact, or even a 
point contact; and, because the surfaces were 
already very smoothly finished, they would not 
have very much chance of wearing to a larger area 
of contact and so truing themselves. The sand- 
blasted bearings to which he had referred were 
thrust bearings of large turbo-generators, so that 
there was no question of fit ; it was simply a ques- 
tion of bearing area. It was known from the 
technique of glass-working that a surface similar 
in texture, though on a finer scale, to that obtained 
by sand-blasting lent itself particularly well to taking 
on a polish, and it seemed possible that, when a 
surface was sand-blasted, one was, in effect, taking 
the first step that the optician would take towards 
obtaining a perfect polish on a lens. Taking an 
average reading of 60 micro-in., that might be 
some 250 micro-in. from top to bottom, or two or 
three ten-thousandths of an inch ; therefore it could 
well be understood that, if the plates were out of 
square by one ten-thousandth of an inch or so, 
only the crests would have to wear off the surface 
before the pressure would be reasonably distributed 
all over the bearing. 

The geometrical state of the surface was not the 
only factor; there were physical and chemical 
aspects, and there was a very strong school of workers 
who were studying the physical or crystalline nature 
of the surface by means of electron diffraction. They 
had been discovering some remarkable things about 
surfaces by that means. So far as he knew, the 
workers who were considering surfaces from the 
point of view of the geometrical undulations were 
not meeting those who were studying the surfaces 
from the point of view of their molecular constitu- 
tion, and he thought that that was a great pity ; 
because, since the wear was affected by a number of 
factors, it would not be possible to get at the root 
of the matter until all those factors were taken 
simultaneously into account. He would not be 
surprised to find, for example, that the curious 
anomalies with regard to the wear of slip gauges 
which had been mentioned—the finest surface not 
giving the best performance—might find some 
explanation if the molecular constitution of the 
surface were studied and more fully understood. 
Again, there were various processes, such as anodic 
oxidation, for treating a surface chemically, which 
had been found by the same electron-diffraction 
methods to react very considerably on the perform- 
ance of the part so treated, but it was probably 
true that the formation of a film of oxide on the 
surface would hardly affect the shape of the surface 
as measured by any stylus instrument. It was clear 
that one could have a perfectly flat surface, per- 
fectly polished, as the optician polished it, with a 
nice Beilby layer (a characteristic of polish) on the 
surface ; alternatively, one could have an undulat- 
ing surface, like that of the handle of a knife blade, 
and polish it until a beautiful polish was obtained, 
yet it remained very undulating, though the electron- 
diffraction camera would show it as a perfect 
surface. Conversely, one could have surfaces 
which were indistinguishable to a stylus instrument, 
but which one could see with the naked eye were 
not alike. 

If one took a finely polished surface and tried, to 
measure its roughness with a magnification of as 
much as 100,000, with an instrument which had 
proved itself capable of repeating to two ten- 
millionths of an inch, there might be no discover- 
able roughness in the optically polished surface. 
If that surface were then slightly etched so as to 
produce a perfectly visible change in texture, 
showing that the Beilby layer had been taken off, 





before being run in, to an average roughness of, 
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been very much perplexed to know whether the 
explanation of that was that the scratching effect 
of the etching had produced pits so narrow at their 
mouth that the stylus could not enter them, but 
they came to the conclusion that it was not so, 
and that really the etching had taken off a perfectly 
uniform layer from the surface. He believed it 
probable, however, that the two surfaces would 
exhibit quite different characteristics as regards 
wear, although they were absolutely alike to the 
stylus instrument; and he was sure that, if that 
were the case, they would appear quite different to 
an electron camera. 

Mr. E. W. Greensmith remarked that little or no 
mention had been made of the effect of fineness of 
surface finish on the performance of the finished part 
from the point of view of fatigue. There was reason 
to suppose that the finest finish was likely to help 
parts which were subject to fatigue, and it would 
be of interest if the author would say whether that 
had been investigated. Mention was made in the 
paper of the preparation of races for roller bearings, 
and it appeared that aluminium oxide, which his 
company had found to be particularly valuable for 
polishing for the finest degrees, had not been tried. 
He could recommend aluminium oxide, particularly 
if it were wetted and held in paraffin oil; it had an 
extremely good effect on the surface finish produced. 
The value of surface analyser charts had been amply 
demonstrated in the paper. Such instruments were 
not generally available, but it would be an excellent 
thing for most production firms if they were ; 
they might be put into travelling vans and taken 
round to works for periods at a time, for testing the 
results which were produced by various machining 
operations. The parameter value which was 
obtained from those machines was, he thought, not 
of very great value unless the machine operations 
which were used were very carefully defined, and 
the same applied to visual inspection. 

The accuracy of the representation obtained by 
the analyser charts could be shown qualitatively by 
using a method called taper sectioning, which was 
described by H. R. Nelson at the special Summer 
Conference on Friction and Surface Finish at the 
Massachusetts Institute of Technology in 1940. 
Such a conference in this country would meet Mr. 
Reason’s point by bringing together all those who 
were interested in the subject of surface finish. 
Mr. Greensmith then showed a number of slides 
comparing the surface finishes obtained by different 
methods, and observed, with reference to one illus- 
trating the surface of a specimen after it had been 
polished, that, though the crests of the imperfections 
had been cut away, the valleys were still there. - 
The specimens had been examined under very high 
magnification, and they had not been able to satisfy 
themselves that there was any marked distortion of 
the crystalline structure on the polished specimen ; 
but the papers presented at the Conference in 
America, to which he had referred, indicated that 
there was a very marked effect on the crystalline 
structure of the metal at appreciable depths below 
the surface, particularly with ground specimens. 

It had been said earlier that comparatively little 
work had been carried out in this country on super- 
finishing. His own company had done a good deal 
of work on the subject, using a universal super- 
finishing machine. As for the method of operation, 
at the top of the machine there were two stones 
carried in a holder, which oscillated through a dis- 
tance of about } in. at 1,200 oscillations per minute. 
The traverse of the machine was interlocked with 
the speed of the rotation, and the normal traversing 
speed was about 9 in. per minute. The rotational 
speed could be controlled from 10 surface feet a 
minute up to about 120 surface feet a minute. In 
that machine they had super-finished parts from 
} in. and } in. in diameter up to 5§ in. Further 
specimens, of which he showed slides, indicated 
quite clearly that the effect of superfinishing, with 
its light pressures and speeds, was not a burnishing 
effect, but was in fact a very slow, light cutting 
action. He hoped also that the paper did not 
represent the end of surface finishing, but the 
beginning of a very intense period of research and 
development on this interesting subject. 

(To be continued.) 
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NOTES FROM NORTH AMERICA. 


PLans now being considered by American engineers 
for post-war highway development were outlined 
recently by Mr. G. Donald Kennedy, formerly head of 
the Michigan State Highway Department and now 
vice-president of the American Automotive Safety 
Foundation, Washington, D.C. Mr. Kennedy said that 
American plans for after the war should emphasise 
that highway construction was the fundamental and 
most extensive post-war public works requirement of 
the United States. The rr vee < the war-inter- 
rupted trend towards modern motorways that would 
revitalise American cities was outien necessary, as 
were roads that would alleviate the heavy economic 
and human toll involved in present-day urban highway 
congestion. A second phase of the highway programme 
would be to encourage the building of inter-regional 
limited-access “ expressways ”’’ connecting the larger 
centres of population, where traffic volumes justified 
such treatment. A third phase, and the one which 
would require the largest financial support from the 
United States Government, would be the rebuilding of 
existing roads, and progressive improvements on their 
present standards. This latter work would include 
the normal replacement programmes, which had been 
seriously interrupted by the war, and the rebuilding of 
routes which had been destroyed by the excessive 
burden of war-time traffic. A fourth phase of post-war 
highway work would be to develop a system of Misiones 
terminals to serve air, rail and water transport, to keep 
pace with the expected evolution in combined trans- 


ports. 
Mr. Kennedy stressed that these plans should be 
implemented by definite and immediate action, which 
should include three steps. In the first place, the 
179,000,000 dols. Federal Government Highway Fund 
balance, now credited to the governments of the 48 
States, and which, because of war conditions, cannot 
be spent on construction, should be made available to 
the State governments for immediate use in preparing 
designs for post-war projects and for the immediate 
acquisition of needed rights-of-way. Secondly, the 
State highway departments should proceed quickly to 
make similar preparations for the necessary rebuilding 
of existing routes after the war, and for urban and 
inter-regional expressways; and, thirdly, an up-to- 
date record should be kept of the progress of such 
work, to emphasise the readiness of the authorities to 
put these plans into effect as soon as the war ends. 
Through the Defense Plant Corporation, the United 
States Government now owns 1,479 war-plant projects, 
of which 1,022 had gone into operation Tate i in March. 
It has been stated by Mr. Jesse Jones, United States 
Secretary of Commerce, that 800 of the active 1,022 
construction or equipment projects had been 
by the Defense Plant Corporation, which is a sub- 
sidiary of the Reconstruction Finance Corporation, 
since the United States entered the war. The grand 
total of all commitments approved by the Defense 
Plant Corporation, including projects subsequently 
cancelled or deferred, is over 9,175 million dollars. 
The 2,657 million dollars which the Corporation will 
have invested in aircraft and aircraft accessory plants 
alone, when all are finished, will amount to about ten 
times the entire assets of all aircraft manufacturers 
before the war. Mr. Jones also stated that the agency’s 
total commitments for all military purposes amount 
to about one-seventh of the combined total assets of 
all the 90,000 manufacturing and mining companies in 
the United States in 1939. Plants financed by the 
United States Government are now operating in 43 of 
the 48 States, and are being worked by 708 firms. 
The largest Defense Plant Corporation commitment for 
facilities now in operation was for an aircraft-engine 
plant that called for an outlay of 173,000,000 dols., 
and the smallest, slightly more than 14,000 dols., was 
to provide machinery at a works producing jewel 
bearings. The United States Government now has an 
interest in 51 plants engaged in the manufacture of 
aircraft, 344 plants making aircraft engines and other 
parts, 70 ordnance plants, 54 works making radio and 
communications equipment, 161 for making machine 
tools, 42 for building ships, marine engines and parts, 
87 for making steel and pig iron, 43 for producing and 
processing aluminium, 24 for producing and working 
magnesium, 22 for producing other metals and minerals, 
10 for making synthetic rubber or its constituents, 
80 more for producin, ng other war materials and supplies, 
and in 64 schools for training aircraft pilots. 
According to the annual report of the United States 
Maritime Commission, the American shipbuilding 
industry has broken every world record for volume 
shipbuilding, and, by the end of 1943, probably will 
more than double its 1942 output of 8,090,800 dead- 
weight tons. The goal for 1943 has been set at nearly 
19,000,000 deadweight tons, the Commission reported, 
adding that this can be increased to 20,000,000 tons, 
the present capacity of American shipyards, if materials 
and supplies are available. Rear Admiral Emory S. 
Land, who has been recently re-appointed chairman of 








the Commission for another six-year term and is also 
United States War Shipping Administrator, said that 
the 1942 production did not include some 800 smaller 
craft and other vessels delivered to the armed Services. 
Up to December 31, 1942, he said, 746 mercantile 
vessels were delivered. They included 542 10,500-ton 
Liberty ships, 62 tankers, five ore-carriers, 62 C-type 
ships, 55 cargo carriers for Great Britain, five coast- 
wise ships and 15 special-type craft. In addition, 
vessels of special types were delivered to the United 
States Army and Navy. More than 500,000 men and 
women are now building merchant ships, and 800 plants, 
located in 32 States, are supplying the materials. More 
than 60 shipyards, with a total of 300 berths, are 
turning out ocean-going tonnage, and in these yards 
about 2,500 ships will have been constructed by the 
end of 1943. During 1942, more than 5,000 vessels 
were repaired, the average repair job taking 17 days ; 
1,250 ships were converted to new uses under the 
Lend-Lease Act, and some 1,300 were fitted out for 
troops or provided with guns and anti-mine equipment. 
The report adds that the Maritime Commission took 
over and reconditioned 105 foreign-owned vessels 
during the year. The ten-year plan for building 500 
fast cargo vessels, started in 1936, will be completed 
by the end of 1943, three years ahead of schedule. 
Under the scheme for training merchant seamen, 
15,000 men have received instruction, and many former 
seamen have taken refresher courses; special schools 
have been established also to train 2,000 radio oper- 
ators. The report also shows how ship production 
expanded once the industry had got into its stride, 
the monthly production increasing to 713,900 tons in 
June, 1942, and to 1,200,000 deadweight tons in 
December. The latter figure beat all American ship- 
construction records, the former maximum output 
being in September, 1919, when 618,886 tons were 
delivered. The 1942 total exceeded the last war's 
maximum production in a 12-months’ period by 
almost three million deadweight tons. 

At the beginning of a budget year in which Canada 
will spend nearly 5,000 million dollars on the war alone, 
Canadian munitions production had risen to a rate of 
3,700 million dollars a year by the end of March. 
Although all existing plant capacity is fully employed, 
the Munitions and Supply Department of Canada in- 
tends to increase the output during the rest of the year 
without new factory construction. To date, Canada 
has placed nearly 7,000 million dollars’ worth of war 
contracts, half on Canadian account and 2,750 million 
dollars’ worth for Great Britain. The balance is com- 
posed largely of aircraft contracts placed for the 
United States. Of about 4,000 Canadian plants now 
making war equipment, only two are turning out the 
same kind of products as they were when the war 
started. Production capacity has been increased by 
1,000 million dollars, while the total of factory workers 
has expanded from 300,000 to 1,000,000 since hos- 
tilities began. Pre-war Canada had practically no air- 
craft industry; one or two Montreal aircraft plants 
employed less than 1,000 hands on airframe and 
assembly work. In 1939 and 1940, half a dozen plants, 
working on British contracts, had an ouput valued at 
more than 40,000,000 dols. and the total Canadian 
aircraft output is now worth about 250,000,000 dols. 
It comes from a chain of factories employing more than 
80,000 workmen. Until the middle of 1942, Canadian 
production consisted mainly of trainer machines, but 
now several factories are turning out bombers and 
fighters. Canadian subsidiaries of American motor-car 
companies were among the first converted to war pro- 
duction. 

When the war started, the value of their output was 
about 120,000,000 dols. a year; it is now more than 
400,000,000 dols. Besides mechanical transport, Cana- 
dian plants are producing armoured combat vehicles to 
the value of about 160,000,000 dols. a year. Altogether, 
twelve types of small arms are being manufactured, 
and are being supplied to 50 destinations on the fighting 
fronts. The expansion of weapon output has taken 
place largely during the past 15 months and in March, 
1943, this industry was operating at the rate of 
185,000,000 dols. a year, compared with less than 
25,000,000 dols. in 1941. In the final stages of the 
1914-18 war, Canada was an important source of 
shells. At the outbreak of the present war, a few 
plants were converted to shell production, which rose 
in value from 15,000,000 dols. in 1939 and 1940 to about 
250,000,000 dols. early this year. During the first 
quarter of 1943, a number of new chemical and explosive 
plants came into production, their output being valued 
at about 125,000,000 dols., which is about three times 
that of 1941. Some 150,000,000 dols. have been spent 
on new plants. Canadian shipbuilding output reached 
a substantial figure only 15 months ago, but will be 
worth more than 275,000,000 dols. this year. Last 
year’s launchings totalled more than 100 cargo ships 
and 300 light naval vessels, ranging from patrol boats 
to corvettes. Much of the heavier ship construction is 
done on the Pacific Coast, where the building time 








compares well with American records. 


APPLICATIONS OF THE 
SPECTROGRAPH TO STEELWORKS 
ANALYSIS,* 


By H. T. Sumcey, B.Se., A.R.C.8., and 
E. Exuiort, A.Met. 


(Concluded from page 440.) 


Working Procedure and Results for High-Alloy Steels 
A and B.—Having discussed the general principles 
underlying the authors’ technique, it remains to describe 
in detail the actual procedure followed and the results 
obtained for different types of steel. The greater part 
of the authors’ routine work has been concerned with 
two high-alloy materials, typical analyses of which are 
given in Table III. From a detailed preliminery 














TABLE III 
Element. | Steel A. Steel | 
| Per Cent. Per Cent 
Silicon _ en ee 0-9 1-2 
Manganese... se ea al 5°5 0-5 
Chromium “| 5-0 14-5 
Nickel 12-5 12-5 
Vanadium | 0-3 
Tungsten -| - 3-0 





study of the spectra of these materials line pairs were 
selected as illustrated in Figs. 4 and 5, opposite. 
In the case of steel B, the line pairs selected for the 
analysis of tungsten were W 4008-15 and Fe 4009-72. 
The steel samples used are in the form of small chill 
ingots approximately 3 in. long by 1} in. square. One 
long edge is ground to a flat about } in. wide and filed 
to remove grinding marks. The specimens are mounted 
in a universal holder, permitting rapid movement in 
all directions, and both the sample and carbon electrode 
are adjusted optically to the correct position and 
separation by means of a projected image and gauge 
lines. The carbon rods used are 6} mm. in diameter 
and have 80-deg. points. They are separated from the 
steel sample by a distance of 2} mm., and the spark 
gap is arranged at a fixed distance of 38 cm. from the 
slit. 

A slit width of 0-015 mm. is employed, the height of 
the individual spectra being 1}. mm. The wavelength 
range covered on the plate is 2,700 A to 4.300 A. Using 
a 15,000-volt supply transformer, a condenser of 
0-005 microfarad capacity and no added inductance, 
Ilford Ordinary plates are given two superimposed expo- 
sures of 12 seconds for Steel A and of 25 seconds for 
steel B. Similar exposures apply to Kodak 820 plates. 
Two to four standards are used and samples are taken 
in duplicate to make up the 34 spectra comprising a 
full plate. The development time is usually 2 minutes 
to 3 minutes using ID13 developert at 20 deg. C. for 
Ilford plates and 4 minutes to 5 minutes in K19) 
developer? at 18 deg. C. for the Kodak plates. 

Three hundred millilitres of solution are used for each 
plate and the plates are developed in a 10} in. by 8 in. 
stainless-steel dish, supported on a wooden frame and 
kept in contact with a large volume of water at a tem- 
perature such as to maintain the developer at 20 deg. C. 
Immediately after immersion, the plate is lightly 
squeegeed with a flat rubber squeegee during about 
7 seconds to 8 seconds, after which the dish is agitated 
till the end of the first 15 seconds of development ; it 
is then allowed to stand without movement until 
development is complete. A brief immersion in an 
acetic stop bath follows, and the plate is then transferred 
to an acid hardening and fixing bath for 5 minutes, 
followed by 5 minute to 10 minute washing in frequent 
changes of running water. It is finally wiped with a 
viscose sponge and dried in a current of warm dust-free 
air from a diffusion-type hair dryer. 

The precautions necessary during the subsequent 
photometry, as well as the method of interpretation of 
the results, have already been sufficiently indicated in 
the preceding section. Typical series of log.-ratio/con- 
centration curves are illustrated in Figs. 6 and 7, 
opposite. In Fig. 6 are shown curves for steel A; 
curve (A) relates to vanadium and curve (B) to silicon. 





* Paper of the Committee on the Heterogeneity of 
Steel Ingots (a joint research committee of the Iron and 
Steel Institute and the British Iron and Steel Federation) 
entitled “‘ A Critical Consideration of Some applications 
of the Spectrograph to Steelworks Analysis,” submitted 
to the Iron and Steel Institute by Dr. W. H. Hatfield, 
¥.R.S., for written discussion. Abridged. 

t+ A two-solution developer containing equal parts of : 
(a) 25 g. of hydroquinone, 25 g. of potassium meta- 
bisulphite, and 25 g. of potassium bromide in 1 litre. 
(6b) 50 g. of potassium hydroxide in 1 litre. 

+ A single-solution containing: 2-2 g. of metol, 144 g. 
of sodium sulphite cryst., 8:8 g. of hydroquinone, 130 g. 
sodium carbonate cryst., and 4 g. of potassium bromide 





in 1 litre. 
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Fig. 7 shows curves for steel B; curve (C) relates to 
chromium, curve D to nickel, and curve (E) to tungsten. 
The amount of deviation from the correct figures varies 
in spectrographic work with the amounts of the par- 
ticular elements present and the sensitivity of the lines 
used. This latter is a very variable quantity, as shown 
by the figures given in Table IV. It is clear from these 


(8048.G.) 


TABLE IV.—Typical Equivalent Percentage Change in 
Composition for a Log.-Ratio Change of 0-1. 











Element. Steel A. Steel B. 
Silicon 0-4 0-5 
Manganese 1-1 0-2 
Chromium | 1:3 2-0 
Nickel 2-2 2-4 
Vanadium 0-1 — 
Tungsten 0-75 





figures that, while the errors in the estimation of 
vanadium are likely to be very small, the determination 
of nickel, for example, must be very carefully carried 
out if errors are to be kept within } per cent. of this 
element. 

The maximum routine spectrographic errors normally 


Log. Ratio 


T4 
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2 
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(8060.4) Per Cent. 


|experienced in the case of the other elements are : 
| silicon, + 0-1 per cent.; manganese, + 0-2 per cent. 
| in steel A and + 0-03 per cent. in steel B; chromium, 
| + 0-2 per cent. in steel A and + 0-3 per cent. in steel 
|B; and tungsten, + 0-15 per cent. The melting 
| specifications involved are sufficiently wide to accom- 
|modate these errors without the need for an undue 
| amount of checking. In practice values falling nearer 
| to the specification limits than the errors indicated 
| above are checked, and so long as the melting is not 
| unnecessarily close to these limits few such checks are 
required. 

Procedure and Results for Low-Alloy Steels.—After a 
considerable amount of experimental work with low- 
alloy steels the authors have eventually employed a 
technique essentially similar to that used for the high- 
alloy steels A and B. The conditions for taking the 
spectra are the same as for these latter steels, except 
that the exposure consists of two superimposed 20- 
second periods, development being for 3 minutes to 
4 minutes in ID13 developer. Correction for density 
is applied from the standard characteristic-curve figures 
in the normal way and five standard samples are 
normally used to determine any necessary slight adjust- 
ments of the composition curves. 

Typical composition curves for low-alloy steels are 
illustrated in Fig. 8, on this page ; curve (E) relates to 
manganese, curve (F) to chromium, curve (G) to nickel 
when present in amounts up to 1-5 per cent., and 
curve (H) to nickel when present in amounts from 
1-5 per cent. to 5-5 per cent. ; it is evident that, with 
the range covered, the application of a small fixed 
correction to all the results for a given element on a 
single plate is no longer permissible. Instead, tracings 
of the various curves are set over fixed axes in such a 
position that, for the plate in question, they give the 
best average correspondence to the values obtained for 
the five standards. Values for the routine samples 
are then read off. The line pairs used for this low-alloy 
steel work are detailed in Table V. 








It is not practical to specify overall limits of accuracy 


Fig. 5. 








Lines Usep For STeet B. 


for the determination of the various elements when 
dealing with such a varied collection of steels, since 
these limits vary with the amount of the element 
present. As to how far the observed accuracy will 
permit of practical application of the method can only 
be decided with a full knowledge of the circumstances 
operating in any particular case. Where it is possible 
to reduce considerably the composition range dealt 
with on individual plates, increased accuracy with fewer 
standards should become possible. 

Other Developments.—In this account of the applica- 
tion of spectrography to steelworks analysis, the authors 
have been chiefly concerned with the routine analysis 
of low-alloy steels and of two high-alloy steels with 
which they have had extensive experience, but it is 
obvious that there must be many other directions in 
which the technique developed can be usefully em- 
ployed. In fact, numerous applications have already 
been found in their work on both the routine and the 
research sides. For example, the same procedure has 
been successfully applied to the routine checking of 
small amounts of molybdenum and copper in low-alloy 


TABLE V.—Line Pairs Selected for the Analysis of 
Low-Alloy Steels. 











Element. Range. at Iron Line. 
Silicon Up to 0-4 percent. . | 2881-58 2885 -93 
Manganese Up-+to 2-0 percent. ..| 2933-06 2936-90 
Chromium Up to 3-5 per cent. 3408 -76 3404-36 
Nickel Up to 1-5 per cent. 3414-77 3413-14 

1-5to 5-5 percent. ..| 3515-05 3513-82 
Molybdenum Up to 0-8 per cent., ex- 2816-15 2813-61 
cept for steels with 
1 per cent. aluminium 
Up to 0-3 per cent. for 3170-35 3161-95 
steels with 1 per cent. 
aluminium.* 
Vanadium Up to 0-3 per cent. 3102-30 3100 -67 











* Necessary because the aluminium interferes with the 
2816-15 line. 
steels, many hundreds of casts having been dealt with in 
this way. The method also offers considerable scope 
in studying segregation, and has already proved 
valuable in this respect. On the research side, the 
detection and estimation of small quantities of 
“impurity ” elements or special additions often calls 
for arc rather than spark technique, but much useful 
information has been obtained by this means. 

Much additional investigation has also been carried 
out in regard to the possible routine analysis of other 
medium- and high-alloy materials. Promising results 
have been obtained in many directions, and although 
it has not yet proved possible to obtain the required 
degree of accuracy with alloying elements such as 
chromium and tungsten when present in amounts as 
high as 18 per cent. to 20 per cent., interesting results 
have been obtained even with such high percentages. 

In conclusion, acknowledgment is made of the 
encouragement which the authors have received in this 
interesting study from Dr. W. H. Hatfield, F.R.S., 
Technical Director of Messrs. Thos. Firth and John 
Brown, Limited, and Firth-Vickers Stainless Steels, 
Limited, and to the directors of Messrs. Thos. Firth 
and John Brown, Limited, and Firth Vickers Stainless 
Steels, Limited, for permission to publish the results of 
the researches. 
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LABOUR NOTES. 


In their latest report, which is discussed editorially 
on page 453 of this issue, the Select Committee on 
National Expenditure say that in spite of increased 
man-power and with the incentives of a guaranteed 
minimum wage, an output bonus scheme, and generally 
improved conditions of employment, there is, so far, 
no sign that, in 1943, the total output of saleable coal 
will exceed that for 1942. The Committee believe that 
the main reason for that is the continuing high rate of 
voluntary absenteeism—which is greatest at week-ends. 
Witnesses who gave evidence before the Committee 
were agreed that if reasonable attendance could be 
secured on Saturdays and Mondays there would be a 
great increase in output. 

The present labour force, compared with peace-time 
manpower, it is admitted, contains an increasing pro- 
portion of older men, many of them working extra 
shifts, and they are beginning to feel the physical 
strain. The proportion -of face workers is still too 
small at several pits. The average number of shifts 
worked has increased. With all these qualifications, 
the Committee declare that the fact remains that a 
small percentage of men, particularly younger men 
(including face workers) are persistent absentees. 
Present methods of dealing with persistent absentees 
are, it is suggested, too slow and, in other ways, un- 
satisfactory. It is recommended that new methods 
should be tried, and that, if success attended an 
experiment which was being tried in one region, under 
which a limited “ fine * is imposed on the understanding 
that it will be remitted if future attendance is satis- 
factory, the system should be more widely applied and, 
if need be, regularised. 


The three groups of road-passenger transport workers 
whose claims for increased wages were rejected by a 
special arbitration tribunal, held conferences in London 
last week. They decided, it is understood, to make 
new applications for improved conditions and wages. 
The unions concerned are the Transport and General 
Workers’ Union, the National Union of General and 
Municipal Workers and the National Union of Railway- 
men. 

Claims for improved wages and conditions were put 
forward at a conference, in London last week, on behalf 
of women members of the Transport and General 
Workers’ Union and the National Union of General 
and Municipal Workers employed in the engineering 
industry. The Engineering and Allied Employers 
National Federation, which heard them, promised to 
give them full consideration, and it was arranged to 
hold a further conference to receive their reply. 

The annual conference of the Railway Clerks’ Asso- 
ciation, which was held at Blackpool last week, decided 
to apply for wage increases for the lower-paid station- 
masters, women clerks and boys. The application is 
to be supplementary to the all-round one on which the 
three railwaymen’s unions are agreed. One effect of 
the proposed changes would be, it was explained, to 
bring the women’s scales up to, roughly, four-fifths of 
the men’s scales. When the scales for women clerks 
were settled in 1920, Mr. Gallie, the general secretary 
said, there were only just over 12,000 women in the 
service. To-day the number was in the region of 
30,000, and in many instances, the women were now 
doing work normally done by men. 





The General Council decided last week to recommend 
the Trades Union Congress to accept the application of 
the Union of Post Office Workers for re-affiliation when 
such application is made. Under clause 5 of the Trade 
Disputes and Trades Unions Act, 1927, civil servants 
must not associate with the Trades Union Congress or 
any other outside organisation. 


The Journal of the Amalgamated Society of Wood- 
workers states that the accounts for 1942 show gratify- 
ing financial and numerical progress. There was a 
surplus on the year of 114,756l., which topped the 
previous year’s surplus—a record one—by 2,768/. This 
was achieved by an increase of 3,816/. in the receipts 
from members, an increase of 3,0701. in the receipts 
from other sources and a decrease of 2291. in the amount 
of benefit payments, offset by an increase of 4,3471. in 
administration expenses. While the receipts from 
members increased, the average of 21. 1s. 10$d. per 
member, showed a decrease of ls. 6d. This is accounted 





SURFACE FINISH AND THE 
FUNCTION OF PARTS.* 


By Dr. Grora SCHLESINGER. 





that many of the members concerned paid contribu | 
tions for a part of the year. 

The membership at the end of 1942 was 164,671— 
an increase of 7,418 on the previous year, which had 
shown a decrease of 6,279 on 1940. During the year, : . . 

° : on oat A WELL designed machine with well made com- 
auaive temunter bate ss pwF-yon een In | ponents will work properly if the material, the fits and 
the four years 1939 to 1942, 82,819 were admitted and —— = a agpectcssrs pwd he 
48,500 excluded, the net increase being 26,818. | dimensions of parts, bearings, and so on, have been 
|caleulated correctly. The choice of the material is 
based on chemical properties, while fits and tolerances 
must be either running, transition, or interference, 





It is announced that the Medical Research Council | 
intends to establish, at London Hospital, a department | 


for research in industrial medicine, with Dr. Donald | 


Hunter, physician to the hospital as physician-in- 
charge. The primary aim is to undertake clinical 
researches into disorders affecting industrial workers, 


including occupational diseases and others of a more | 


general kind. 


A decision affecting the power of the Ministry of 
Labour and National Service to refer a certain wig. 
dispute to the National Arbitration Tribunal was given 
recently in the King’s Bench Divisional Court. The 
applicants were Messrs. The Imperial Tobacco Company 
Limited, Messrs. The British-American Tobacco Com- 
pany, Limited, Messrs. Godfrey Phillips, Limited, and 
Messrs. Ardath Tobacco Company, Limited, whose 
employees had made wage claims that were not dis- 
posed of when the Minister made his order of reference. 
The dispute in which the Imperial Company was 
involved was a claim by youths, doing work formerly 
done by adults, to be paid the adult rate, and the other 
undertakings were concerned with claims for an in- 
crease of wage rates up to those paid by the Imperial 
Company. 


It was argued on behalf of the companies that the 
Arbitration Tribunal had no jurisdiction in the matter, 
since a Trade Board existed which could deal with the 
disputes. The Lord Chief Justice, giving judgment, 
said that the Minister’s Order was under the Conditions 
of Employment and Arbitration Order, 1940, which 
gave him the power to refer the dispute to the Tribunal 
where the trade dispute “ could not otherwise be deter- 
mined.” The Trade Board dealt merely with questions 
relating to the fixation of minimum rates, and it was 
clear that it could not deal with disputes which were 
not concerned with such matters. 


The farm workers “ charter,” embodying national 
standards of wages and working hours, has been 
accepted by the Agricultural Wages Board, which is 
to meet next week to make the necessary orders and 
to decide on the date from which the changes will 
operate. Where the hours for which the 3/. minimum 


is paid to adult male workers exceed 52 a week in the | 


summer and 48 in the winter, they are to be reduced 
so as not to exceed the yearly average of those hours. 
The guaranteed minimum weekly wage of 45s. for 


bench workers over 18 years of age is to be extended | 


to every county. A minimum of 55s. a week is to be 
paid juvenile males aged 20-21; 52s. at 19-20, and 48s. 
at 18-19. Men working overtime on week days are 
to be paid ls. 5d. an hour; for overtime worked at 
week-ends and on public holidays 1s. 9d. an hour is to 
be paid. For women the overtimes rates will be 
ls. ld. and ls. 4d. an hour, respectively. It is con- 
sidered that there should be a minimum of eight days’ 
holiday with pay a year, including public holidays. 


| Metallurgical or physical properties and dimensional 
| tolerances can be expressed in well-known standard 
| units, whereas the question of surface quality—its 
| roughness or finish—falls into a different category, for, 

in most cases, surface finish is still estimated by sight 
or touch, while its suitability is accepted if the fitter’s 
test of the completed machine is satisfactory. It is 
often thought that if the type of fit required is specitied 
on the drawing, this will ensure that the mating com- 
ponents will function correctly. This is quite wrong, 
because almost all fits have tolerances which are 
sufficiently large to require selective assembly of the 
components, whether they belong to precision machine 
tools, motor car engines, turbines, or rifles. Skilled 
fitters eliminate the small unavoidable differences which 
cause trouble, by removing a small amount of material 
if the fit is too tight or by refining the rough surface 
of a bearing by scraping, lapping, or polishing, not 
according to any definite specification, but in the light 
| of their experience. 

These unreliable conditions are changing, following 
the example of the United States, as there is a growing 
conviction that more accurate dimensions with smaller 
limits for fits and improved surface finish lead to better, 
quicker and cheaper results. The author has observed 
striking results which have been obtained in this way 
in two works, one making high-quality grinding 
machines, and the other making high-quality radial 
drilling machines. Before good results such as these 
can be obtained, however, it is necessary to determine 
the responsibility for the choice of the material, the fit, 
and the surface finish of the part ; to ensure successful 
collaboration between designer, workshop, and testing 
department; and to secure the non-selective inter- 
changeability of parts and immediate untouched 
functioning of mating components. 

The responsibility for the preparation of the com- 
ponent falls upon the designer, who calculates dimen- 
sions, chooses the material, and decides fits and toler- 
ances. In some cases, a vague note on the drawing 
indicates that a surface shall be free (rough), semi-fine, 
or fine-finished. In Great Britain the letters f and ff 
| are sometimes used to indicate semi-fine or fine-finish, 
respectively, as at (a) in Fig. 1, opposite; on the 
Continent an attempt at standardisation is made by 
describing these three degrees of finish by the signs 
shown in Fig. 1 (6) and (c). The drawings now pass 
to the workshop, where the job is finished by fine 
turning and boring, grinding, scraping, honing, lapping 
and by the new superfine methods of “ micro-finishing 
or super-finishing. Usually the inspector accepts a 
component after examining the surfaces by sight and 
touch ; rarely is the surface finish actually measured, 
and the fitter fits the mating parte as well as he can. 
If the machine is run-in under careful control before 
dispatch, the user may be able to run it immediately 
under full load and at maximum speed without trouble. 
However, most motor car manufacturers require clients 

to drive new cars at speeds not exceeding 25 m.p.h. for 





The International Association of Machinists, which | . we an 
is in the United States and Canada, the equivalent of | we dees a a thus av _ we ge pep Ral 
our Amalgamated Engineering Union, has seceded | EES CSUEOUES, TRTERG & SS Che case af he Gaver 


from the American Federation of Labour. The trouble, | snd the dust of the road—to run-in the engine 


which is of long standing, had its origin in a claim by 
the Machinists that work, chiefly the installation of 
machinery for other trades, belonged to them and not 
to the members operating it. The unions against 
whom the elaim was laid were the Carpenters, the 
Operating Engineers, and the Electrical Railway 
Employees. 





“ FACTS ABOUT BRITISH RAILWAYS IN WARTIME.”’—A 
new, larger, and illustrated edition of this booklet— 
which has passed through ten editions in its earlier un- 
illustrated format—has been issued at the price of ls. by 
the British Railways’ Press Office, c/o the Southern 
Railway, Waterloo Station, London, 8.E.1. While much 
of the story of the war-time activities of the railways can 
be given only in general terms, the booklet contains a 
considerable amount of statistical data. In connection 





for, it is explained, in two ways ; first, the membership 
figure includes 28,500 members serving with the Forces ' 
who are exempt from contributions; secondly, the | 
expansion of the membership has been largely in the | 
No. 2 Section having a lower contribution. If the | 
membership in the Forces is excluded, the average is 
21. 108.; but allowance has to be made for the fact 


with the operations of the Central Wagon Control, for 
instance, it is noted that, in 1942, while the loaded wagon 
miles increased by 29 per cent. as compared with the 
corresponding pre-war period, the empty mileage de- 
creased by 7 per cent. An interesting feature is the 
“Facts in Brief” section with which the booklet 


concludes. 





sufficiently. For aero-engines conditions are more 
stringent, as no engine is released for service without 
undergoing a continuous test during 100 hours at full 
load. 


Confidence in the experience and reliability of the 
| fitter is typical of trial-by-error methods. For instance, 
| the front bearing of a new lathe may give trouble for 

weeks, the only remedy being to increase the running 
fit from close to easy, thus losing precision of guidance 
and creating conditions resulting in vibration at critical 

s. In another case when a troublesome main 
spindle bearing in an accurate machine tool was 
examined, the surface of the nitrided and ground 
journal was found to show fine ridges, residues of the 
grinding process, which did not actually damage the 
gun-bronze bearing, but led to temperatures up to 
70 deg. C. or more. Turning and boring lathes are run 
at high speeds between 600 r.p.m. and 6,000 r.p.m., 
and unless the design is very good and the rotating 
parts are dynamically balanced, even the simplest 
machine will show vibration at critical speeds. Although 
the surface finish produced by a diamond or cemented- 





* Paper read before the Institution of Mechanical 
Engineers on Friday, May 21, 1943. Abridged. 
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carbide tool may be fine, vibration at a critical speed 
will show that there are considerable waves in addition 
to the normal surface irregularities. A typical example 
was afforded by a machine with a nitrided shaft 
running in gun bronze bearings. The trouble was 
overcome by (1) reducing the clearance to 0-0004 in., 
(2) using oil of low viscosity, and (3) eliminating the oil 
grooves to prevent loss of oil and to give a better oil 
w In most cases vibration of the machine can 
be felt, but the degree of vibration and its influence can 
best be shown by pen records from a surface meter. 
The units and terms employed in reading surface 
records and utilising data for surface finish may be 
reviewed briefly as follows :—One micro-inch (one- 
nillionth or 0-000,001 in.) is the unit used to express 
all numerical values for surface finish. The centre line 
is established by finding with the planimeter whether 
the areas above (A,) and below (A,) an estimated centre 
line OO are equal (see Fig. 2). If this is not so 


the line OO is adjusted until A, and A, are equal. 
Che symbol haye denotes the average deviation of the 






































pen record from the centre line OO, i.e., haye= 
(A, + A,)/L, and is the standard value used in this 
country for average readings. The symbol hmay is 
found by drawing two parallel lines ab and cd (the base 
lines), which enclose the crests and the troughs, but 
exclude any unusual accidental deviations. The choice 
of these lines is thus quite arbitrary and greatly influ- 
enced by the operator’s personal opinion. The area 
of metal above the base line cd, of which h, is the average 
height, is found and compared with the total area, 


abed, to give the form factor F, = pane This is often 
ax 


used, because it is related to the bearing area before 
the wear-in period begins. 

The bearing area curves show the increase of bearing 
area as the crests are removed by mechanical treatment 
(i.e., lapping) or wear. In America, Abbott and Fire- 
stone used this procedure to characterise the bear- 
ing area of pen records. As shown in Fig. 3, the 


rallel planes and “ massed,” i.e., the sum of the 
hs, z, y, 2, is transferred to the right-hand diagram, 
this is repeated for each to give a curve which 
represents the increase of the bearing area from zero 
at the crest line to a’ maximum at the base line. 
Fig. 4 illustrates the relative influence of the correct 
bearing area on motor car mileage caused by the initial 
clearance compared with the worn clearance, and 
compares the wear-in zone with the wear-out zone of a 
given engine. The conventional surface line shows 
how quickly the transition from wear-in to wear-out 
occurs with the usual procedure, and that, after 15,000 
miles there is already more clearance than is permissible. 
Methods of superfinishing produce an improvement by 
eliminating perceptible wear and keeping the clearance 
due to wear within negligible limits. Up to 40,000 
miles the wear is less than 0-0001 in. because the bearing 
area is sufficient from the start to sustain the biggest 
unit load which can occur. The ideal condition would 
be obtained if the surfaces were so well made at the 
beginning that the fit remained practically unchanged 
under the influence of wear. Fig. 5 compares the 
shaft and lead-bronze bearing of a British aero-engine 
(upper pair of curves) with the shaft and white-metal 
bearing of a good motor car engine (lower pair of 
curves),. both shafts being finished quite differently. 
The magnification is approximately 18,000 vertically. 
If these pen records are compared with the curves illus- 
trating the Abbott-Firestone load-carrying areas, it will 
be appreciated that the running-in period for the motor 
car engine will be longer than for the aero-engine. The 
form factors, F,, vary between 45 per cent. and 85 per 
cent. in these four cases. 

It is also n to ascertain whether the move- 
ment of the mating parts is in the direction of cut 
or across the feed. The slideways of a lathe carriage 
on the bed, of the table on the bed of a planing machine, 
or of two spur or bevel gears make much better contact, 
with each other and wear much less if the direction of 
movement is parallel to the action of machining. The 
table on a planer bed, planed bevel gears, shaped spur 
gears, and so on, slide on each other in this way, while 
the turned or ground journal of a spindle and its fine 
bored bearing, slide on each other on the helical feed 
curves. The pen records from a ground cast-iron 
surface, Fig. 6, show the great differences in the 
results obtained if the surfaces are investigated across 
and along the feed, differences of 50 per cent. in 
roughness being observed. It must not be forgotten 
that Fig. 6 does not represent the real sections of the 
part, but is a pen record. Pen records are consider- 
ably distorted, as all tracer instruments amplify very 
greatly in a vertical direction (for example, 8,000 times), 
but relatively little in a horizontal direction (for 
example, 150 times), in order to reduce the length of 
the record. In this case the relation is 53/1, while a 
magnification of 50,000 against 150 would reduce the 
length of the pen record in the relation 335/1. 

The load-carrying area of a very fine surface is often 
much smaller than it is thought to be. This is best 


-|shown by making frequency curves of the form factor 


F, = gin An example of these frequency curves is 
max 
given in Fig. 7. The investigation of over 300 speci- 
mens, representing the best British practice, with 
surfaces produced by grinding, fine turning, lapping 
and honing, showed that the average is approximately 
60 per cent. Bearings and journals, however, with 
high unit pressure should have at least 70 per cent. 
load-carrying area. Often it is easier to fine-finish the 
external diameter of cylindrical shafts than the internal 
diameter of the corresponding bores. Surfaces with 
more than 80 per cent. bearing area can, however, be 
produced by honing, lapping, and the superfinishing 
processes carried out on special machine tools. In 
Fig. 7 the heavy upper full line denotes grinding; the 
dotted line, fine turning; the chain-dotted line, 
lapping; and the light lower full line, honing. The 
fact that the form factors can only be found by using 
the planimeter, which gives arithmetical means, was 
one of the main reasons why the British Standards 
Committee accepted the average deviation of the pen 
record, haye,and not the root mean square value of the 
deviation hrms- In reality, there is very little difference 
between the numerical values of the two units, but the 
ability to calibrate the readings of the surface meter 
by such a simple means as the planimeter is essential. 
The results of investigations on surface finish carried 
out in the United States since 1932 and in Great 
Britain since 1939 are now available to the designer 
in the form of standards. These standards, drawn up 
during recent months by a British Standards Institu- 
tion Committee on surface finish, are graded in the 
following classes of fineness, each increase being in the 
ratio of 2/1 :—4 to 1; 1-1 to 2; 2-1 to4; 4:1 to 8; 
8-1 to 16; 16-1 to 32; 32-1 to 63; 63-1 to 125; 
126 to 250; 251 to 500; 501 to 1,000; 1,001 to 2,000. 
Surfaces above 125 micro-in. are not méasured with 
fine measuring instruments, as a value of 126 micro-in. 
represents fairly rough surfaces, while really rough 








profile diagram is marked off with suitably placed 





surfaces, which can be estimated satisfactorily by 
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appearance and touch, begin from 250 micro-in. The 
British Standards Committee proposes that on drawings 
the maximum permissible roughness of each class 
should be inscribed at the base of a triangle the vertex 
of which points to the surface concerned while the first 
letter of the machining operation should be inscribed 
inside the triangle. These additions do not overload 
the drawings; in fact the customary dimensions with 
their upper and lower limits, omitted in the figure, 
take up much more space; an example is given in 
Fig. 8, page 459, in which T = turn, C = cut, M = mill, 
B = broach, G = grind, P = polish, and L = lap. 
British and German Aero-Engine Parts.—At the 
request of the Director of Scientific Research, Ministry 
of Aircraft Production, who has given permission for 
this publication of the results, an investigation was 
made of the finish of the chief components of certain 
captured German aero-engines, namely, Jumo 211 
(Junkers), D.B. 601 (Daimler-Benz), and B.M.W. 801 
(Bavarian Motor Works). The examination covered 
cylinder bores, pistons, gudgeon pins, connecting rods, 
crankshafts, valves, fuel injectors, roller bearings, 
gears, etc. Pen records were made of all the surfaces, 
with special reference to the presence of any deep 
scratches, which indicate the beginning of undesirable | 
cracks. It is evident that if such scratches did not 
exist, the thickness of the wall of the piece could be 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
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Where inventions are communicated from abroad, the 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

549,744. Forming Splines on Shafts. David Brown 

and Sons (Hudd), Limited, of Huddersfield, and 

L. Ellam, of Huddersfield. (2 Figs.) September 4, 1941. 


in the démand for process steam, and to secure the 
maximum economical advantages of the system. 4 
centrifugal governor A is mounted upon an extension of 
the crankshaft of the process-steam engine 8, which it 
controls by moving the throttle valve E which regulates 
the amount of steam supplied to the engine. Concentric 
with the coupling rod connecting the governor with the 
throttle valve is a servo-cylinder in which a piston Gg 
moves. A speeder spring H abuts against the underside 
of the piston, the other end of the spring abutting ac.inst 
a seat on the coupling rod and loading it downwaris 9 
as to open the throttle valve. The servo-cylinder co {ro} 
valve J contains a piston valve K which controls the 
supply of oil to the servo-cylinder, and a steam piston L, 
the pressure of the steam against the underside of which 
is counterbalanced by a spring. The pressure of this 
spring is adjusted by a screw. The conduit Q connected 
to the process main T from the engine exhaust, supplies 
| steam to the underside of the piston L. If the process 
| steam engine drives an electric generator connected in 
| parallel with another generator, the system operates as 
follows: if the load on the process steam generatine set 
| balances the demand for process steam the system is in 
| equilibrium. If, however, the demand for process steam 
| increases, the pressure in the process steam main T falls, 
causing the control valve K to admit more oil to the servo 
cylinder. The piston G moves down against the speeder 





diminished thus decreasing the weight, which is so | —The invention is a trueing tool for shaping the grinding | spring, opening the throttle so that the engine takes a 


important a factor in aircraft design. 


wheel which cuts the splines on the shaft. The wheel is 


greater share of the load and exhausts more steam to the 


The preparation of reliable comparisons presented | trued in the usual way by detachable units for forming | process main until equilibrium is re-established. With a 
some difficulty, as the German parts had been in service | the flanks and then forming the requisite concave peri- | reduced demand for process steam the pressure rises and 


while the British had not. 


Further, in a few cases no | phery by means of a radial swinging diamond set to the | the reverse action takes place. 


(Accepted November 25, 


British aero-engine components were available, and | correct radius for the root diameter of the work. The | 1942.) 


recourse had to be made to components for commercial | attachment by which the movement of the trueing | 


vehicles, as representing the next highest quality. | 
However, the effect of use was largely counteracted 
by the selection of spots which were either not worn 
or showed little wear for measurements on cylinder | 
bores, crankshafts, and so on. In view of the short | 
life of the engines and the fact that some of that life | 
would have been spent in improving, i.e., wearing-in, | 
the surfaces, it is thought that the figures recorded 
formed reasonable basis for comparison, particularly | 
with reference to the hardened steel surfaces. In| 
general, the finish of both British and German steel | 
parts fell within the same class of roughness, with 
the British slightly finer. A notable exception was 
provided by the free surfaces of the connecting-rod | 
bolt shanks; the German surfaces varied from 3-6) 
micro-in. to 9-6 micro-in., while the British were 
18 micro-in. On the other hand, the British pattern 
of steel big-end was only 0-6 micro-in., whereas the | 
German was 12 micro-in., although it was not badly worn. | 

More difficulty was experienced in comparing the | 
surfaces of the softer materials used for pistons and | 
bearing shells. The piston skirts were so worn that 
readings could only be taken at odd spots, but the pen 
records taken on those spots were so characteristic of 
diamond turning that considerable confidence can be 
placed in the results, which show roughnesses of the | 
order of 7 micro-in. to 36 micro-in. for the German 
pistons, against 3 micro-in. to 7 micro-in. for the | 
British specimens. The bearing shells also showed | 
little trace of their original finish when the pen records | 
were examined. The big-end bushes of the German | 
rods were still in good condition, however, and their | 
have readings, varying from 13 micro-in. to 15 micro-in., | 
compare well with the rougher of the two British 
surfaces which was 10 micro-in. The crankshaft | 
journal bearings differed widely. The worn Daimler- | 
Benz surfaces were of little use, while the Jumo surfaces, 
though still in good condition, were of 12 micro-in. 
to 13 micro-in. roughness, compared with the British 
surface with 2-4 micro-in. It seems unlikely that the 
original finish of the German parts could have been as | 
good as that of the British specimens. It may be con- 
cluded that the steel parts were of similar roughness, 
with the British slightly finer, exception being made 
of the gudgeon pins, while German non-ferrous parts, 
particularly the pistons, are rougher. 

(T'o be continued.) 











MODERN DEVELOPMENTS IN HEATING: ERRATUM.- | 
We regret that the name of Mr. J. I. Bernard, the writer 
of the letter on “ Modern Developments in Heating,” | 
which appeared on page 414, of our issue of May 21, | 
was incorrectly given as Bernhard. 

| 
| 





ILLUMINATING ENGINEERING Socrety.—In the course 
of the annual meeting of the Illuminating Engineering | 
Society, held in London on May 11, it was announced that | 
the new officers and members of the Council of the | 
Society, for the forthcoming session, would be as follows : | 
As President, Dr. H. Buckley; as vice-presidents, | 


Messrs. E, Stroud and H. C. Weston and Dr. W. M. 
Hampton; as honorary treasurer, Mr. N. V. Everton ; 
as honorary secretary, Mr. J. 8. Dow; and as members 
of Council, Messrs. H. E. Chasteney, E. E, J. Drake, 
F. 8. Ette, J. G. Holmes, W. C. Huston, H. Lingard, 
J. F. Stanley, J. W. Whitaker, and T. Wilkie, 
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diamond ¢ is controlled consists of a U-shaped bracket d, 
the limbs of which are drilled through and tapped for 


screws ¢ which form adjustable stops for a lever f. The 


lever is fixed on a spindle g carrying the diamond-holder. 
The diamond is set to the correct radius of the root 
diameter of the shaft to be splined. By means of the 
attachment, the permissible swing of the lever / is 
restricted to an arc less than that subtended by the flanks 
of the abrasive wheel. The abrasive wheel is then 
gradually fed in towards the diamond to produce narrow 
rims at the end of each flank on the wheel. These cut 
the required grooves at the base of each spline flank on 
the shaft. (Accepted December 4, 1942.) 


STEAM ENGINES, BOILERS, ETC. 


549,523. Steam-Engine Governor. F. O. L. Choriton, 
ot Bury. (8 Figs.) May 21, 1941.—The invention is an 
engine governor for engine installations in which a steam 
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(649,523) | , 

generator provides steam for power purposes and also 
lower pressure steam for heating or process work. The 
governor is designed to allow for a considerable variation 


MISCELLANEOUS. 


549,893. Vibrati Damp Metropolitan - Vickers 

| Electrical Company, Limited, of London, and R. N. 
Arnold, of Sale. (1 Fig.) October 14, 1941.—The 

| damper can be used on machine tools or engines for 
| damping vibrations which are either initially torsional 
or which can be resolved into torsional vibrations. The 

| shaft is subjected to torsional vibration either inherent 
in the shaft or transmitted to it through a pinion 2 and 

| gear wheel 3 or rack 4, the latter serving to resolve 
| vibrations other than torsional. At the end of the shaft 1 
is fixed a disc 6, and on the face of this disc is mounted 
@ gyroscope rotor 7 in a gimbal 8 and rotating about an 

|axis ZZ. The gimbal is journalled in brackets so as to 
be capable of limited rotation about the precessional 

|axis YY. A rotary energy absorber 11 of the viscous 
type is secured to the spindle of the gimbal 8 so as to 

| oscillate with it about the axis YY. The gimbal carries 
| projections along the principal axis ZZ and these are 
secured to the mounting disc by springs 13 and 14 chosen 
| to give a pre-selected natural frequency to the gyroscope 
| about the precessional axis when the rotor 7 is stationary. 
In operation, the mean position of the principal axis ZZ 
is arranged to be as nearly as possible at right angles 





| 





to the axis XX of the torsional vibrations to be damped. 
This is accomplished by adjustment of the springs 13 
and 14 to allow the axis ZZ to be given an initial dis- 
placement about the axis YY to the position indicated 
Z’Z’. The displacement angle @ is selected such that 
in operation the mean rotational speed of the mounting 
disc 6 provides a gyroscopic torque which rotates the 
principal axis back to the initial position in which it is 
at right angles to the axis XX. The torsional vibrations 
which are superimposed upon the mean rotational speed 
of the disc 6 result in vibration of the gyroscope system 
about the axis YY, energy being expended at the 
absorber 11. By adjustment of the absorber 11 the 
amplitude of the torsi 1 vibrati can be reduced to 
@ minimum in the case of resonant vibrations or to 
zero in the case of self-induced vibrations. In the case 
of resonant vibrations, the inertia and speed of rotation 
of the gyroscope about the principal axis ZZ are selected 
according to the degree of damping required. In the 
case of self-excited vibrations, the inertia and speed of 
rotation of the gyroscope about the principal axis ZZ 
are selected from a knowledge of the elastic system and 
exciting forces involved, in order to produce dynamical 
stability. If the shaft 1 has no fundamental rotation () 
there is no initial angular displacement @. ( Accepted 








December 11, 1942.) 
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LARGE WIND-DRIVEN SYN- 
CHRONOUS GENERATORS. 
By Dr. T. F. Watt, M.I.E.E. 
(Continued from page 423.) 

Part II. 

Tue German Government, having established a 
Commission to consider problems of wind-power, 
the Minister of Economics has appointed a group of 
technical specialists to investigate these problems 
and to report to the Commission. The following 
investigation deals with the running of large syn- 
chronous three-phase generators (that is, units of 
10,000 kVA capacity) in parallel with the National 
grid. The investigation is applied to the con- 
sideration of design data which have been prepared 
by the Maschinenfabrik Augsburg - Nurnberg 
(M.A.N.) in co-operation with the Mannheim firm 
of Messrs. Brown, Boveri and Co.* 

(5) General Equations for an Undamped Oscillatory 
System.—In Fig. 5 is shown diagrammatically an 
undamped oscillatory system comprising a helical 
spring fixed at one end and having a mass attached 
to the other end. The linear motion of this system 
will then be defined by the equation, 

M @z 
where M kg. is the mass and 8 is the strength of 
the spring measured in kg. per m. extension. The 
natural periodic time of the oscillation will then be 


ne 
9-81 
T, = 2” \ T seconds ‘ >, 


If this expression is compared with the corre- 

sponding expression} for the undamped oscillations 

of a three-phase synchronous machine which is 

running in parallel with a large supply system, viz., 
J Za % 


3EV pcos® 


et fa 5 ae 
aa T) p ky 9°81 cos @ 
— 


9-81 
=2e , | 2 
: \ p ky cos * Pree 


T, = 20 


"0 R? cos 
it will be seen that the equivalent restoring force 
for an oscillating rotor is given byt 
3EVpcosO = p ky cos 
9-8lz »R*~ “ R* cos ¢ 


=] 
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(6) 





where 

ma a 
= DSi ze sin © kg.m. 
and is the rated full-load torque. Also 

E volts per phase is the induced e.m.f. due to the 

field excitation. 

V volts per phase is the terminal pressure. 

© electrical radians is the angle between the vectors 

of E and V, 

p is the number of pairs of poles, 

% = = is the synchronous angular velocity, in 

mechanical radians per sec. 

za ohms per phase is the synchronous reactance, 

R metres is the radius of the rotating system, 

M kg. is the mass of the rotating system reduced 

to the radius R, 
J = M-R®* kg.-m.* is the moment of inertia of the 
rotating system, 
- = $ is the “short-circuit ratio” 
sin® 
machine. 

In Fig. 6 is shown the vector diagram of a synchro- 
nous machine having a cylindrical rotor, assuming 
that the resistance of the stator winding is negli- 
gibly small and also that the effects of saturation 
of the magnetic circuit may be neglected. The 
conditions shown in Fig. 6 are those of normal 
full-load operation. The vector OB represents 


To 


of the 








* See M. Kloss, Electrotechnische Zeitschrift, August 13, 
page 362 (1942). 

t See, for example, T. F. Wall, The Electrician, April 
15, page 482, (1938). 

t The sign = is used here to d 
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the m.m.f. due to the direct-current excitation of the 
field winding, so that O B is 90 deg. ahead of the 
vector of induced e.m.f. E. The vector O A repre- 
sents the m.m.f. due to the stator current and is at 
right angles to the reactance pressure vector MN. 
The vector OC is the resultant of O A and OB, 
and represents the m.m.f. to which the flux © is 
due. The vector OM represents the terminal 
p-d. V and is 90 deg. behind the vector of ®. It 
is easily seen from this vector diagram that, 








E 
ES _ 008 o_ Za __ short-circuit current 7 
I-zg sin® J full-load current (7) 


This quantity is the “ short-circuit ratio” k» and 
it will be seen that the value of the short-circuit 
current which appears in these expressions is that 
due to the e.m.f. E impressed on the synchronous 
reactance 2. This e.m.f. corresponds to the 
m.m.f. vector O B due to the actual direct-current 
excitation of the field winding. 

(6) Natural Oscillation of a Damped System.—If 
the damping force of the spring system of Fig. 5 is 


assumed to be proportional to the velocity 4 and 
if this force is expressed as A kg. fora velocity of 


Fig. 














B (e077.P.) 


1 m. per second, that is to say, A is the specific 
damping force, then the equation which defines the 
oscillation will be 

dz 9-81 dz 9-81 


For relatively small damping, that is, when 
A9-81\? 89-81 
(Gr) <4 


the solution of this equation may be written in the 
form 








_19-81A, 
z=Ae 2 M cos(v,t+ 8) + (9) 
where, 
89-81 1 /A9-81\ 
m/e aCe) 4/ 
(10) 
a= 148-8 
2M’ 


and the quantities A and § are arbitrary constants. 
The quantity »,, is the circular frequency of the 
damped oscillation, that is, 
= 22 
OA Tex . 


where Ta is the damped periodic time, so that, 





Qn 2a Ty 
Toa= ey [S/o = /i—a | @ 
Dy (11) 
sage ar b 
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. 9-81 





1 dz 
If », = & 7 is the angular velocity of the swing 


in mechanical radians per second and v, is the 
angular velocity of the synchronously rotating field 
pole system as previously stated, then 





“* = slip, o . ‘ - (12) 
Ye 
so that, 
dz 
a = R Veo . . . (13) 
and the specific damping force is 
A= Gi ~~ oe i (14) 


If the damping torque 7, is proportional to the 
slip o, then 
T) T)? 


where ¢, is the slip for which the damping torque 





becomes equal to the full-load torque 7). Then 
the specific damping force is 
_ 80 % 
am 7, R* a, (16) 
and, 
TT)? 9-81 i (17) 
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(7) Amplitude of Swing for Damped Oscillations.— 
If it be assumed that the pole wheel be suddenly 
displaced from its steady running position for full- 
load operation so that it falls back by the amount 


x = — A», then inserting the conditions ¢t = 0: 
x = — A, in expression (9), gives (see Fig. 7), 
t 
z= —A,e "Tea cos vo, t | (2) 
where =-T,,2,% - (18) 
¥= tag’ (6) 
Dividing equation (18) by equation (115) gives 
o Toa 
ya wag ° ° . (19) 


If A is relatively very small, so that T,, = T, 
y =2m A very approximately . (20) 
The time constant for the decay factor in 
equation (18) is 
yo. 2% 2 
y A981 2A 
so that equation (9) for the damped oscillations may 
now be written 


(21) 


t 
a= —A, e * cos Vea t. - (22) 


The amplitude of the first forward swing (see Fig. 7) 
will then be 
—o4 Te 
An = Age =. 4. 


The maximum slip will be obtained when z = 0 
and t=}T, so that the maximum velocity of 
swing will be 


Toa 
dz 3-7 
=—- ay ry 
Usma z |. ae Ay Ti, e€ 
and the maximum angular displacement will be 
Ssmax = R’ 


so that, 


Ay = Osmax R= “mat R, 
where @smax is in electrical radians. Then 


= 
Oemax p Li 4¥ 





Umax = 








P Toa 
and the maximum slip will be 
Toa 
a: rr 60 4 oF 
max U% emax pM Mas 
or, substituting f, = the maximum slip may 
be written 
a 
mee *F, wm 
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For small angular displacements, it may be assumed 
that @ is proportional to 7, — 7,, so that 
8 


.) 
where t,— 7, is the surplus driving torque when 
z= 


— 


(25) 








| system is then Y 


(8) Details of the Preliminary Design for a Wind- | 


1-7 seconds. Since, after about 
4 Y seconds the exponential function of equations 
(18a) and (22) becomes practically zero, it follows 
that when the system sustains a sudden impulse 


which disturbs it from the stable running position it 


will return to the stable condition after about 
7 seconds, When the disturbing impulse produces 
a backward displacement — A, then the controlling 


Driven Synchronous Three-P hase Generator.—The | factor which will determine the overload for the 
capacity of the generator is 12,500 kVA = 10,000) next forward swing (assuming that T, = T,) will be 


kW at cos¢=0-8. The terminal 
5,250 volts at 50 cycles, and there are 500 poles, 
so that the synchronous speed is 12 r.p.m. 

For the pole-wheel alone the moment of inertia is 

Jp = 15,000 ton-m.* = 15 x 10* kg.-m.* 
For the wind-wheel the moment of inertia is 
Jie = 105 x 10* kg.-m.* 
so that the moment of inertia of the combined 
rotating system is 
J = Jp + Jy = 120 x 10% kg.-m.* 

Assuming an electrical efficiency of 0-90, the mecha- 
nical full-load power is 


, 10 x 108 
woe See = Bs x 10° watts 
and the full-load torque is 
W, x 60 — 
™~= 81x 2nn, 0-9 x 10 kg.-m. 


The short-circuit ratio is k, = 1-67 for @ = 
30 deg. and cos ¢ = 0-08 (see Fig. 6), so that the 
natural undamped period of oscillation is :— 

(i) For the pole system alone +r, = 0-39 second. 

(ii) For the combined rotating system of pole- 
wheel and wind-wheel T, = 1-09 second. 

For the natural damped period of oscillation it 
is necessary to calculate the value of A. The design 
of the generator is such that the damping torque 
is equal to the full-load torque when the slip o, = 5 
per cent., that is 

T, = T) when o, = 0-05. 


For the pole-wheel system alone, it is found, from 
equation (17), that A = 0-288, noting that @ = 
0-866 and cos ¢ = 0-8. For the combined system 
of pole-wheel and wind-wheel the value of the damp- 
ing factor is A = 0-102. Hence, 


T, 
——— _ = 1:10 sec. 
V1 — A? 
for the combined system, from which it is seen that 
the effect of the damping on the natural period of 
swing is negligibly small. 

The time constant for the combined rotating 


Toa = 


pressure 15 | 





Ap, = Age” * = 0-72 Ay. 

(9) Influence of Wind-Wheel Characteristics on 
Oscillations.—In Fig 8 are shown the characteristic 
| lines giving the relationship between the torque of 
| the wind-wheel and the speed in revolutions per 
minute under the assumption of constant wind 
| velocity. It is convenient to express the abscisse in 
| terms of the synchronous speed and the ordinates in 
terms of the full-load torque; that is to say, the 


io av : ie 
| ratio — gives the abscissa scale and the ratio = 
0 


0 

the ordinate scale. When the system is unloaded, 
the speed rises and when the load is completely 
removed the speed reaches the “ racing speed,”’ as 
denoted by the points A and A,, respectively, in 
Fig. 8. This racing speed will depend upon which 
poin‘ of the characteristic is taken to define the full- 
load conditions, and practical experience shows that 
the point A corresponds to about 1-85 times the 
synchronous speed. 

For the present purpose it is to be assumed that, 
on the basis of published data, the characteristics 
are straight lines. Even when, at low values of the 
load, the actual characteristic deviates from a 
straight line, it will not have any material effect on 
the present investigation, since the performance of 
the generator under a load corresponding to this 
region doés not come into consideration. It is only 
of importance to know the shape of the characteristic 
in the region of the particular load considered. 
With diminishing speed, the wind-wheel torque 
increases and at a certain speed will reach a maxi- 
mum value; from this point, the torque will 
diminish with falling speed. The conditions are 
then similar to those of an induction motor which 
also develops a torque proportional to the slip but 
reaches a maximum (i.e., the “ stalling torque ”) at 
a certain speed. If, therefore, the wind-wheel is 
used to drive a machine of which the torque is 
constant and independent of the speed, then for a 
torque line which passes through the point K the 
wind-wheel will pass to an unstable condition and 
will come to rest. 
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Before the application of the wind-wheel as a 
drive for a synchronous generator can be considered, 
it is necessary to investigate the changes of the wind 
characteristic when the velocity of the wind changes. 
In the technique of aerodynamics, the characteristic 


ratio — is used, in which, u is the circumferential 





speed of the wind-wheel and v is the velocity of the 
wind. Since, for the wind-wheel characteristic, v is 
|a constant while uw varies proportionally with n, it 
follows that, for each point on the wind-wheel 


sc = , 
characteristic, the ratio NS has a different value. In 


general, the normal operating point of the character- 
istic is chosen in order to obtain the best possible 
utilisation of the wind power, and this normal 
operating point will lie tothe right of the point K, 
as, for example, is shown by the point B in Fig. 8. 
This point is consequently associated with a definite 


- u , . 
value of the ratio > If now, the wind velocity 


changes, for example, from v, to v, = 1-1 v,, then, 
. 2. 
for the same value of the ratio > the speed u, and 


consequently also the speed n, will change in the 
same ratio. The torque, however, increases as the 
square of the speed, viz., 


2-Q)-@) 

To M% mj 
and under these conditions, the working point will 
vary its position in accordance with the parabola 
relationship as shown by the chain-dotted curve of 
Fig. 8 ; in consequence of this, the new load point B, 
will lie on the new wind velocity characteristic line, 
as shown in Fig. 8, for v, = 1-1. In the same 
way, the limit of stability point K will also move 
along a parabola to K,, while the racing speed 
moves along the abscissa axis from A to A,. In 
this way, the new characteristic line for the increased 
constant value of the wind velocity v, = 1-1 v, is 
obtained. It is seen that the new characteristic 
has moved to the right and upwards with respect 
to the characteristic K BA. The parabola law 
defined by equation (26) applies to ventilating fans 
and the assumption that this law also applies to 
the operation of a synchronous generator which is 
directly coupled to a wind-wheel has resulted in the 
conclusion that it is not practicable to drive a 
synchronous generator from a wind-wheel, since such 
@ generator must run at constant speed for all loads 
whereas the parabola law involves a quadratic 
relationship between speed and load. This con- 


(26) 





fusion of ideas is due to the fact that the parabola 
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, & . 
law implies a constant ratio >, whereas the wind- 


wheel characteristic shown in Fig. 8 implies a 
different value of the ratio for each value of the 
wind velocity. 

(10) Equilibrium Conditions for a Wind-Driven 
Synchronous Generator System.—The load point B, 
in Fig. 8, which has been derived from the point B 
on the characteristic line for v) = a constant, is 
not a point of stable operation since it involves an 
increase of speed. The synchronous generator is a 
constant-speed machine and its characteristic is 
therefore defined by the vertical dotted line through 


n . 
the abscissa value -- = 1, so that the stable running 


condition must correspond to the point C where 
the two characteristics cross. The diagram thus 
shows that, for the assumed increase of 10 per cent. 
for the wind velocity, the load torque will increase 
to 1-34 times the normal torque; that is, con- 
siderably more than the value 1-21 which corre- 
sponds to the parabola relationship and, in fact, 
the increase corresponds more nearly to the cube 
law. The recognition of this fundamental distinction 
between the operation of the wind-driven synchro- 
nous generator and the operation of appliances such 
as ventilating fans, of which the characteristic is 
defined by the parabola law, is of cardinal importance 
since it is the fundamental fact which decides what 
increase of load will occur when the wind velocity 
increases, and upon this will depend the means 
which must be applied to prevent excessive over- 
loads when the wind velocity increases. This aspect 
of the performance will be discussed later. Asso- 
ciated with the increased torque which corresponds 
to the new point of stable running C is a corre- 
sponding increase of the angle © which defines 
the pole-wheel displacement (see Fig. 6) and the 
consequences of these new conditions of torque and 
pole displacement will now be considered. 

(11) Natural Oscillation Associated with Sudden 
Change of Wind Velocity.—To take the simplest 
case, which is also the most unfavourable one, 
suppose that the wind velocity v, (point B, Fig. 8) 
changes suddenly to the value v, = 1-1. Then 
the wind-wheel will produce an excess driving 
torque t, — 7» corresponding to the vertical inter- 
cept BC. Consider now the consequent oscillations 
from the point of view of the new condition of 
stability C as the datum. It will be seen that the 
initial stage of the new condition, that is, the 
point B, corresponds to a displacement of the pole- 
wheel, or x = —A, for t = 0 (see equation (18a) ). 
Therefore, under the action of the excess torque 
7, — tT. = BC in Fig. 8, there pen accelera- 
tion of the pole-wheel defined by 5-5) ga» and it is 
the excess torque tr; — 7» which now provides the 
restoring force S-z of equation (3), page 461. There 
will also be the damping torque 7,, which is propor- 
tional to the slip, and since the acceleration operates 
to drive the machine at super-synchronous speed, 
this damping torque will produce a braking effect. 

In addition to these three torques which are 
associated with the characteristics of the generator, 
there will be a fourth torque associated with the 
characteristics of the wind-wheel and determined by 
the straight line characteristic of the latter. As 
the wheel swings, the torque r, associated with the 
point C does not remain constant but falls at super- 
synchronous speed and rises at sub-synchronous 
speeds, as will be clear from Fig. 8. For a straight- 
line characteristic this subsidiary change of torque 
is proportional to the slip and acts therefore in a 
manner corresponding to the damping torque 1, 
as has been considered in the foregoing. When the 
speed rises above synchronism, this effect is equiva- 
lent to an increase of the damping torque, so that 
on account of the falling characteristic, the damping 
of the oscillation is reinforced and consequently, the 
time which is required to establish the new condition 
of stability is reduced. The quantitative investiga- 
tion of the sequence of events will be considered in 
a subsequent section of this article. 

If, however, the load point C does not lie to the 
right of the crest point K, but is either coincident 
with it or lies to the left, the general effects will be 
as follows: (i) If C is coincident with K, the pole- 


dent of the change of speed, so that the damping 
torque will not be affected by the shape of the 
characteristic. The oscillations will therefore be 
defined by equation (18a) as has been considered 
already in paragraph 7, (ii) If C is to the left of 
the crest point K, then the pole-wheel torque will 
increase at super-synchronous speeds, and conse- 
quently the effective damping torque is reduced. 
The implications of this result will be seen in a 
numerical example to be given later. A particularly 
important aspect of the matter is the question 
whether the damping may be completely neutralised 
or even reversed so as to become a disturbing torque, 
with the consequent danger of the machine falling 
completely out of step. 

(12) Equation for Oscillations Produced by a Sudden 
Change of Wind Velocity.—In the previous paragraph 
the modifications of the damping torque of the 
generator due to the straight-line characteristic of 
the wind-wheel has been considered in general terms 
and the effects of this modified damping torque will 
now be considered in detail. In Fig. 9, opposite, the 
points A,, B, C, correspond to the points similarly 
lettered in Fig. 8. The torque, as defined by the 
point B, is that of the initial load, viz., the normal 
full-load torque 7», while the point C defines the 
torque for the new conditions of stable running, that 
is, the torque 7,. Thesloping line through B defines 
the relationship between the damping torque 7, of 
the wind-wheel and the corresponding slip «. For the 
condition shown in Fig. 9, super-synchronous speed 
is assumed and the intercept F E= 7,. The cor- 
responding specific damping force, from equation 

oa 


(14) is given by 
a er (=) 
~ Rav wn R?\o/] 


If the line F B is produced to cut the abscissa axis 
at D, the correponding slip is o, and the correspond- 
ing damping torque will then be equal to the full-load 
torque ; that is, for the point D, the damping torque 
is t, = 7). For clarity the value of the slip o, is 
shown excessively large in Fig. 9. In Fig. 10, the 
significant portion of Fig. 9 is shown on a larger 
scale. For the super-synchronous slip o = B E the 
torque of the wind-wheel differs from the torque 7, 
by the amount GH = r,, and this torque, for a 
linear characteristic, is also proportional to the 
slip c. By means of the quantity g, shown in Fig. 9, 
which defines the amount by which the racing speed 
of the wind-wheel exceeds the synchronous speed, 
this torque may be expressed as 


(27) 


(28) 


Tr = T 
F q 1 
Therefore, the total damping torque will be given 
by the sum +r, + 7, and the corresponding total 
specific damping force will then be 
FF 
awn, R*\o 
Inserting now the expression for the sudden over- 
load, as defined by 


Tr 
oc 


Vv’ = 





(29) 


tel+e, 
Te 


the total specific damping force will be 


To 


. wy R® ay 


[p+a+eF] . ao 
and the quantity in square brackets, viz., 
[r+at+eos| = é. 

defines the increase of the effective damping due to 
the falling characteristic of the wind-wheel. The 


damping factor A as defined in the expression (11) 
now becomes 


(31) 


A’=éA (32) 
and consequently the periodic time of the damped 
oscillations will now be 
a 

1 — (€ A 
The exponential factor y as defined by the expression 
(185) now becomes 


(33) 





wheel torque for small oscillations will be indepen- 





y= 20¢A(z). Suit om le 


and the expression (21) for the time constant 

becomes 

yo te (35) 
2n§ A’ 

The conditions which have been investigated in 
the foregoing hold for the case that the new load 
point C lies to the right-hand side of the crest point 
K, of the wind-wheel characteristic. If C lies on 
the curved portion of the characteristic, then, for 
the relatively small speed changes with which this 
investigation is concerned, instead of the charac- 
teristic line itself, the tangent at the point C may 
be substituted and the point of intersection on the 
abscissa of this tangent will then give the corres- 
ponding value of g. Hence, the farther upwards 
on the characteristic the point C lies, the greater 
will be the quantity g and consequently the smaller 
will be the correction factor for the damping. When 
C coincides with the crest point K,, then g = &, 
and consequently §=1. The damping is then 
entirely due to the generator characteristic ; that is, 
to the damping grids. If C lies to the left of the 
crest point K,, then the tangent is a rising line 


instead of a falling line and consequently ~ will 


be negative, so that £ becomes less than unity and 
the effective damping is correspondingly reduced. 
(To be continued.) 
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Oil Well Drainage. By Dr. STANLEY ©. HEROLD. 
Stanford, California: The University Press. London: 
Humphrey Milford. [Price 30s. net.] 

THE proper management of oil reservoirs is of 
fundamental importance to the well-being of the 
petroleum industry and this fact is now generally 
recognised by oilfield engineers. For this reason, 
and because books devoted to the subject are rare, 
this work by Dr. Stanley Herold at once commands 
attention. The petroleum engineer may seem to 
have been somewhat of a laggard in dealing with 
reservoir mechanics. We can look back through 
many years to works on the flow of water through 
sands, on the behaviour of water wells, and on 
associated phenomena, but similar publications 
dealing with oil are mostly of recent origin. Doubt- 
less, many reasons may be adduced for this, but 
the most important are unquestionably the youth 
of the industry and the complexity of the problem. 
The water engineer deals with the passage of a 
single simple fluid through the rock ; the petroleum 
engineer, on the other hand, may have to consider 
the simultaneous movement of three fluids, two of 
which are far from simple in constitution. How- 
ever, such a challenge could not continue indefinitely 
without being met, and Dr. Herold is prominent 
among those who have accepted it. In 1929, he 
published a treatise on the theoretical mechanics of 
production from reservoirs. This work, which was 
entitled Analytical Principles of the Production of 
Oil, Gas, and Water from Wells, had a considerable 
influence on oilfield exploitation ; being a treatise 
on theoretical mechanics, however, it is beyond 
the grasp of many actively engaged in oilfield 
work. His friends, therefore, urged the author to 
write another book on the same theme, but purged 
of mathematics and easier to read. The book under 
review is the response to this prompting. 

There can be little doubt of the need for the lease- 
holder, and for certain non-technical members of 
the larger concerns, to appreciate, equally with the 
advanced technician, the principles of reservoir 
control and performance. Only by so doing are 
they able to realise that some policies are penny-wise 
but pound-fo »tish. To satisfy this need, Dr. Herold 
has covered a wide ground, though without straying 
from his field. His 19 chapters discuss, among 
other relevant topics, typical natural and artificial 
reservoirs ; resuvoir energy, ahd the function of 
gas; the radius and area of drainage, regional 
drainage and water encroachment, and drainage 
across property lines ; the effects upon drainage of 
stratigraphy and structure, of reservoir penetration, 
and of field development and the rate of production ; 





drainage by wells of all or no gas; the injection of 
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gas, water and oil; and reservoir content and | 
ultimate recovery. 

The approach to these problems is simple and | 
direct. The work is dommated by one thought, | MECHANICAL ENGINEERS. 
namely, that there are but two types of drainage ; | (Concluded from page 455.) 
and so strong is this belief that the author has taken | We c : ; 
the unusual step of dividing his chapters into two | ® conclude below the = port of the discussion 
parts, related only by common headings. “In| 0" the paper by Dr. G. Schlesinger, on Surface 
general,” he says, “ each of the parts of chapters is | Finish and the Function of Parts,” which was 
written as if the type of production for the other . minal Bngfaosens hehd.b Landon ca Writes, Map St, 

ist ; i 1 “pe ; “entligsont . 
sredpvapderesdarrred Maaaralpnt pt agen. “tents Mr. J. S. Kayser said the impression might be 


taken as a complete story in itself.” In conformity! * . > 
with thie basic idea, he sets forth the eriteria on |8@ined from listening to some of the speakers that 


; ; : : the question of surface finish and its measurement 
which the operator is to decide the type of drainage | “"® 4 : —— ; 
in his field. This point settled, all that remains to | Y@*. ne™ but this was pra he had been eyes | 
be done is to consult the appropriate section of the | °° it himeelf for the last ten yeasa, bus he 
book, and the problems of operation will be made | devoted most of his time to considering the surface 


, : finish approaching fine edges, and the perfection 
clear. There is much to commend this treatment. PP ng ~ pe 
The mete: Gif wheat Che Beck: tp eriiten inact eblel of the edges themselves. With the advent of the 


to decide upon the course that he should take by an | war, instead of devoting attention to fine 


THE INSTITUTION OF 


evidence of the improvement in wear obtained \, ii} 
these fine surface finishes, because the whole ques. 
tion of wear was still very obscure; and he suv. 
gested to Mr. Reason that the improved performace 
obtained with shot-blasted journals might be enti::'y 
due to the better lubricant-retaining quality of such 
a surface. In another case, there was trouble wit); 
excessive oil consumption on a Wright Cyclone « 
engine which had been overhauled and given 4 
mirror finish on the liners, together with new pis: on 
rings. The makers’ service engineer asked for {he 
liners to be reground, holding that the mirror fin:s), 
was causing the trouble. This was done, and ‘hie 
oil consumption of the engine was immediately 
brought down to the normal figure. He asked «he 
author whether any fatigue tests had been carricd 
out, and what improvement in wear resistance had 
been obtained by the use of superfinishing. 

| Mr. D. F. Galloway, who had helped the author 


ro 








analysis of original data; and any suggestion that he was concerned with fine ground surfaces, and | with the work described in the paper, was invited 


he must make a choice on those lines might perplex would like to describe a method which he had 


or antagonise him, with the result that he would 
probably do nothing. Given a task well within his 
powers, however, his interest is likely to awaken and 


he will be led along the right path. This obviously | 


assumes the validity of the questions which have 
been answered; and this assumption depends, in 
turn, upon the acceptance of Dr. Herold’s statement 
that these solutions are based on voluminous 
unpublished, but available data, and that, with rare 
exceptions, they prove to be right in practice. The 
future publication of at least a representative part 
of this information, with an indication of the 
manner in which the conclusions were derived, would 
undoubtedly be welcomed. 

In writing his book, Dr. Herold has performed a 
most valuable service, for he has shown a way 
round the obstacle which the lack of a first-class 
technical education opposes to the understanding of 
proper exploitation methods. Ignorance is no| 
longer an excuse for bad and wasteful methods. In | 
those places where fields are divided into many 
small and independent leases, the ultimate good of 
such work is beyond all question and it is to be} 
hoped that it may spread wide and far. It is the 
more a pity, therefore, that the book should be 
marred by certain defects. The somewhat florid 
style of the format, which suggests, however incor- 
rectly, the desire to impress the ignorant, may be 
passed over. More important is the undoubted 
possibility that confusion may be caused by the 
author’s choice of the names “ cenozoic” an 
“* paleozoic ” for his two types of drainage. Appar- 
ently he has overlooked the fact that his book will 
be of value to many for whom those words have not 
their proper precise significance, and who will find 
it difficult to differentiate between the true geological 
meaning and the meaning according to Herold. As 
a final criticism, though its significance depen 
largely upon the reader’s personal reaction, Dr 
Herold has covered his ideas with such a cloak 0 
verbiage that, at times, considerable mental effort | 
is needed to expose them. 





THE SIGNIFICANCE OF TENSILE AND OTHER MECH- | 
ANICAL TESTS.—At a meeting of the Applied Mechanics 
Group of the Institution of Mechanical Engineers, to 
be held at Storey’s-gate, St. James’s Park, London, | 
S.W.1, on Friday, June 18, at 5.30 p.m., Dr. H. O'Neill 
will present a paper entitled “‘ The Significance of Tensile 
and other Test Properties of Metals.” | 


Lipari 

POLISHING BRUSH OF VEGETABLE FIBRE.—A polishing | 
brush, of the rotary type, recently developed by Messrs. 
The Osborn Manufacturing Company, 5401, Hamilton- 
avenue, Cleveland, Ohio, U.S.A., makes use of tampico 
fibre, obtained from a plant similar in appearance to the 
yucca and found in arid regions of Mexico. The fibre is 
taken from the leaves, dried, and stiffened with a liquid 
in order to prevent fluttering while the brush is in motion. 
Finely-powdered alundum, suspended in a pasty vehicle, 
is generally used with the brushes, and it is stated that 
while the resulting lustre is not so marked as with other 
polishing materials, the finish obtained is very uniform 
and minute surface irregularities which may give rise 
to objectionable stress concentrations are effectively 
removed. The brush, in fact, has been designed for this 


purpose and not for the production of a high polish of 
attractive appearance. 





By “ fine-finished "’ he meant surfaces in which the 
h (average) was less than 4 micro-in. Incidentally, 
he did not like the term “A (average)”’; “ scratch 
depth ” had much more meaning. He merely took 
the surface to be examined and placed on it a cover 
slip and illuminated it with vertical illumination. 
A mono-chromatic lamp was not necessary; a 

ium lamp was a convenience, but good results 
could be obtained with a Rattan filter 62 and 
Ilford Micro 3 and 5, used together. If working at 
100 diameters, a number of interference lines were 


say, 0-lu. He did not work in micro-inches, but 
sary that everyone should be able to measure fine 
surface finish almost straight away. Until a few 
years ago, the only thing to do was to hand a man 
@ specimen piece and say “We want a ground 
finish like that.’ Appearance, however, was not 
everything. The method described provided a 


It was used regularly at his laboratory. 

Mr. R. P. Misra, of the de Havilland Aircraft 
Company, said that, as manufacturers of variable- 
pitch propellers and aero engines, they were natur- 
ally interested in the question of surface finish, more 
particularly in the effect of surface finish on the 
fatigue stress of various materials. Mr. Reason 


q| had mentioned the effect of shot-blasting, which | 


had a beneficial effect on fatigue stress. They had 
carried out some experiments which showed that 
the fatigue stress of a 3-per cent. nickel-chrome 
steel, S1l type, was improved from 31 tons to 
34-25 tons per square inch, an increase of fully 
10 per cent. He thought that the improvement in 


of the hardened skin produced by the shot-blasting. 


aero-engine parts, and particularly parts like con- 
necting rods, must be mirror-finished because 
with mirror-finishing there was very little reason 
for stress concentrations to start fatigue cracks. 
He gave a word of warning with regard to the 
acceptance of surface finish in the form of super- 
finish and honed surfaces as answering all pro- 
blems. One of the foremost motor-car manufac- 
turers in this country installed a honing machine 
for use on cylinder bores, and within a month of 
the installation of that machine they had more than 
a hundred cars returned to them with seized engines. 
That showed that unless due care were taken to see 
that, with this increased geometrical fineness of 
finish, increased tolerances were given where ma- 
terials of different coefficients of expansion were 
mated together (such as aluminium pistons with 
cast-iron cylinder bores), there was a danger that 
trouble would occur with the old working tolerances, 
which might be quite satisfactory with finishes 
which were more rough and which, therefore, 
during the running-in period, automatically formed 
greater clearances. With the improved surface 
finish, the clearances would not be increased in 
that way during running-in, and therefore, although 
it might sound paradoxical, increased tolerances 
were essential in such applications. 

He would have liked to hear more quantitative 





by the President (Professor F. C. Lea) to deal with 


‘evolved for examining fine-finished convex surfaces. | some of the points raised in the discussion, and 


| referred first to the question whether the surface 
| finish of slip gauges could or could not be adequately 

measured. About ten years ago, said Mr. Galloway, 
|the Americans began to develop surface-finish 
| measuring equipment based on the stylus principle ; 
| prior to that, optical methods, such as the Zeiss sur- 
|face meter, were chiefly used. There were very 

definite limitations to optical methods, in that it 
| was impossible to measure surfaces the undulations 
|of which were less than the wavelength of light. 
| Any such apparatus, except that mentioned later 


'seen ; one had, in fact, contoured the surface, and | in the discussion, in which interference rings were 
| could say at a glance that the depth of scratch was, | used, was limited fundamentally by this considera- 


| tion. If slip gauges were finely finished, as most of 


/nearly always in p, i.c., 0-001 mm. It was neces-| them were, they were probably finished to a fine- 


| mess, if they were ground ten years ago, of, say 
|2 or 3 micro-in., and the assessment of which 
|had the better surfaces would depend upon a 
| method which was not valid. There was also the 
| question of the metallurgical condition of the 
|surface; some might appear better than others, 


| cheap means of seeing exactly what had been done. | OT exactly the same as others, from the visual point 


| of view, or even from the point of view of measure- 
ment, though in reality their surfaces might be 
very different metallurgically. They might be 
| covered, for imstance, by a layer of fragmented 
|material which would break down quickly under 
|wear. That might be the explanation of discre- 
| pancies in the performance of slip gauges. 

Later, the question of a quick method of measur- 
|ing surface finish was raised. Comparators were 
of some use, but he thought it was a question not 
| of speed but of expense ; the time gained by using 
a comparator was not very appreciable as compared 
| with a surface analyser. It took only a matter of 
seconds to slip a gudgeon pin, for example, on the 


ds | fatigue stress was due to the work-hardening effect | analyser, run the stylus along the surface and obtain 


|@ reading on the meter. In a comparator, there 


¢| That seemed to dispose of the old idea that all| was one surface which was the standard surface or 


| ““ master surface ’’ on one side, and this would be 
shown in one half of the field of view and the surface 
under inspection in the other half. The gain in 
time was not very great, but there was a consider- 
able gain in cost. So far as the efficacy of the 
method was concerned, it would be obvious that 
all forms of inspection which involved looking at 
the surface were inferior to forms of inspection 
where one could, in effect, take a cross-section of 
the surface and observe the waves. Mr. Jones 
suggested that a series of gauges or master-pieces 
might be made, one with a surface finish of, say, 
1 micro-in., another with a finish of 2 micro-in., 
and soon. That had been done. They had tested 
out very thoroughly two types of comparators, and 
had used master-pieces; now, a British Standard 
was under consideration and a series of pieces had 
been made of 0-5, 1, 2, 4, 8, 16, etc., micro-in. 
They were useful for demonstration purposes, but 
their utility from a workshop point of view had yet to 
be proved, though they could be employed as a rough 
check for the surface measuring instrument. Norm- 
ally the magnification of the instrument was checked 
directly by traversing and noting the movement of 
the pen recorder, but it was possible to check the 
indications of the average meter by having, say, 
a ground or turned specimen which was measured 
every day. 
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Mr. Dodd had raised the question of the statistics 
of surface finish. They might come to that later 
on, but at the moment they were working at the 
initial stages of development of surface-finish 
measurement and, to an even greater extent, 
surface-finish application ; the difficulty of applying 
statistical methods could be seen by considering 
the standards they had in mind. If a British 
Standard were adopted, it would probably be on the 
lines of the American standard, and the classes of 
surface finish there varied in stages of 100 per cent. ; 
one class ended at 8 micro-in., the next was 8 micro- 
in. to 16 micro-in., and so on, so that even double 
the roughness of the surface was considered to be, 
for practical purposes, within the same class. 
Referring to Table III of the paper, all the values 
there were well within class limits, being within 
20 per cent., so that a statistical analysis of those 
smaller variations, while it might prove very useful 
later on, did not seem at the present stage to have 
much practical application. 

Mr. Howard raised the question of burnishing in 
superfinishing. He did not think that there was 
any reference in the paper to superfinishing being a 
burnishing action, but if there were it was certainly 
erroneous. Mr. Howard also discussed the im- 
provement of bearing performance with the im- 
provement of the surface finish of the mating parts, 
and Mr. Reason mentioned that it seemed desirable 
to have a smooth shaft, but it was not so obvious 
why it was desirable to have a smooth journal. 
Their own experience, which had been related chiefly 
to machine tools, was that improvements of the 
surface finish of the shafts and of the bearings each 
individually gave a considerable improvement in 
performance. It was necessary to work to very 
fine limits of clearance in precision machine tools, 
because, if too large a clearance were given to allow 
of high speeds, accuracy of alignment was lost. 
Working to the finest limits possible, they found 
that there was a considerable reduction in the heat- 
ing of bearings, etc., if the surface finishes were 
improved. Mr. Reason also referred to the possi- 
bility that sand-blasting might improve perform- 
ance. The effect might be, of course, similar to 
that of scraping, where the ridges, instead of being 
long and having outlets, were circumscribed all 
round, and therefore formed pools, as it were, 
instead of ridges. An important aspect of surface- 
finish measurement was its application to research 
in such problems as fine finish turning, which could 
not previously be investigated thoroughly because 
it was not possible to measure the chief criterion, 
which was surface finish. 

Mr. Mark H. Taylor, responding to the vote of 
thanks on behalf of the author, said that it was | 
encouraging to find that there were so many people | 
deeply interested in the subject ; obviously, many 
of those who had taken part in the discussion had 
made a very close study of it. 





PRODUCER-GAS TESTS ON 
A PETROL ENGINE. 


A COMPREHENSIVE report of the Automobile Research 


Committee entitled “ The Performance of a Converted | 


Petrol Engine with Different Producer Fuels ”’ is given 
in the Journal of the Institution of Automobile Engin- 
eers for May, 1943. The report was presented by 
E. Giffen, M.I.Mech.E., and Mr. J. Spiers, M.Sc., 
A.M.I.Mech.E., and supplements two previous reports 
dealing with similar plant, one by Mr. Spiers, recorded 
in vol. 36 of the Proceedings of the Institution of 
Automobile Engineers, and one by Mr. Spiers and 
Dr. Giffen in vol. 37 of the Proceedings. The work 
recorded in the present report is interesting and 
important, but the space at our disposal will only 
permit us to give a brief summary of it. The plant 
tested comprised a 6-litre four-cylinder petrol engine 
and an 18-in. Government ‘‘ Emergency ” gas producer 
with a tuyere | in. in diameter and a two-stage sisal- 
packed gas filter connected by 24 in. piping to the 
engine inlet manifold. The engine has a swept volume 
of 5,893 c.c. (359-7 cub. in.) and throughout the tests 
the compression ratio was 4-7: 1, which is the ratio 
normally used for petrol working. The gas/air ratio 
was controlled by separate butterfly throttles in the 
gas and air pipe lines, the mixture passing through 7 ft. 
of pipe on its way to the inlet manifold. Gas and air 
flows were measured by means of orifice meters. 

The plant as outlined above is generally similar to 
that employed for the tests described in the first two 











reports, but there was a modification to the producer 
in that an air and water preheater, designed by the | 
Fuel Research Station of the Department of Scientific 
and Industrial Research, was fitted at the inlet to the 
tuyére, the object being to utilise the sensible heat of 
the producer gas. The preheater consisted virtually of 
an extension of vhe tuyére inlet, on the end of which 
was fitted a simple water carburetter while the ex- 
tended inlet was a steel jacket through which the hot 
gases from the producer outlet on their way to 
the first gas coolers. The whole preheater was lagged 
with asbestos and the fitting was purely experimental. 
The Mark VI Government “ Emergency” producer 
uses the two first gas coolers as the hot jacket of the 
preheater, an arrangement which is probably more 
efficient owing to the greater area of tuyére inlet 
exposed to the hot gases, but it is not expected that the 
behaviour of the experimental and production types 
will differ markedly. Six different fuels were tested in 
the producer, namely, anthracite, delivered in bulk and 
stored in the open; anthracite activated by sodium 
carbonate delivered in canvas bags and stored under 
cover; low-temperature coke, similarly delivered and 
stored; high-temperature “ Birmingham” coke, de- 
livered in paper-lined canvas bags, this coke being 
tested in both the unactivated and in the activated 
forms ; and charcoal, delivered in canvas bags. 

Charcoal gave the best results in starting, the C.A.B. 
(critica] air blast) value being 0-008 cub. ft. per minute. 
The C.A.B. values represent the minimum rates of flow 
of air required to maintain combustion under standard 
conditions of test and thus indicate reactivity. Low- 
temperature coke came next with a C.A.B. value of 
0-015 cub. ft. per minute, and then activated anthracite 
and plain anthracite, the latter with a value of 0-032 
cub. ft. per minute. There was a considerable differ- 
ence between: unactivated and activated high-tempera- 
ture coke, the C.A.B. value for the former being 0-038 
cub. ft. per minute and for the latter 0-051 cub. ft. 
per minute, but it should be noted that the deter- 
mination of the C.A.B. value was made in the unacti- 
vated condition. With all the fuel as supplied, the | 
times for the gas to be available from lighting the fire 
to regular running were as follows: Charcoal, 1 minute | 
to 14 minutes; low-temperature coke, 1 minute to | 
2 minutes; activated anthracite, 2 minutes; unacti- 
vated anthracite, 14 minutes to 6 minutes ; unactivated | 
high-temperature coke, 4 minutes to 8 minutes; and 
activated high-temperature coke, 10 minutes to 14 
minutes. Charcoal and low-temperature coke show 
very short and consistent starting times, even when 
adulterated with as much as 50 per cent. of fuel taken 
from a previous run. Anthracite, on the other hand, 
is not so easy to start and shows wide variations in 
starting time. When mixed with 50 per cent. of “ used ” 
fuel, starting times are appreciably longer, and 
when all the fuel is in the used condition, starting is 
very difficult. 

Activated anthracite is more consistent in starting 
time than the untreated fuel. The latter requires 
constant attention to the air/gas ratio during the 
working-up period, whereas with the activated fuel, | 
and with low-temperature coke and charcoal, the gas 
| throttle can be opened wide almost immediately after 
regular firing has begun, and the time interval between 


regular firing and final full throttle operation is largely | b 


taken up in minor adjustments of gas/air ratio. Some 
improvement in starting quality was obtained with the 
activated high-temperature coke by using wet blast 
through the preheater almost immediately after lighting 
the fire. This change of technique caused the starting 
time with this fuel to be reduced from about 12 minutes 
to 5 minutes. In general, the C.A.B. value of the 
fuel gives a useful indication of the ease of starting the 
producer from cold. 

The next section of the report deals with gas quality 
and engine power variations. The four widely-different 


Dr. | fuels tested all show very similar variations in gas com- 


position as regards CO and methane though anthracite 
gives lower percentages of CO and higher percentages 
of methane than the carbonised fuels. Variations in 
both calorific value and power output for any of the 
fuels, however, are mainly a result of the variations 
in hydrogen content. The importance of hydrogen 
contents as regards both the characteristics just men- 
tioned was confirmed with all the fuels tested whether 
these were in the “as received ” condition or mixed 
with “‘ used” fuel. Under the steady running condi- 
tions of the tests, anthracite and low-temperature coke 
behaved in a very similar manner. Both fuelg give 
gas rich in hydrogen and of high calorific value during 
the earlier period of the run, the gas quality then 
falling to a comparatively steady value, which is 
maintained until it falls off quickly at the end of the 
run due to exhaustion of the producer charge. Any 
admixture of “‘ used” fuel results in a reduction in 
the hydrogen content and calorific value. Charcoal 
habaves differently, the gas produced throughout a 
run being of very uniform quality. It was found 
impracticable to test this fuel in the ‘‘ used ” condition. 
The maximum gross calorific values, dry, at N.T.P., 


i in B.Th.U. per cubic foot, were, anthracite, 170; 
activated anthracite, 172; low-temperature coke, 
164; high-temperature unactivated coke (dry blast), 
119, Pe blast), 135 ; high-temperature activated coke 
(wet blast), 138; and charcoal, 137. All these figures 
are for charges of new fuel and with dry blast, except 
where otherwise stated. The gross calorific values of 
the solid fuels are, in B.Th.U. per pound, anthracite, 
14,800; low-temperature coke, 13,930; unactivated 
high-temperature coke, 13,200; high-temperature 
activated coke, 13,400; and charcoal, 13,520. The 
gross calorific value of the petrol used for comparative 
tests is 18,720 B.Th.U. per pound. 

With o,timum ignition timing, all the fuels tested 
show a svraight line variation of brake mean effective 
pressure with the calculated calorific value of the gas 
| produced. With a complete new charge, anthracite, 
whether activated or not, shows the greatest variation 
in gas calorific value and —— power over the producer 
run, low-temperature coke being similar in this respect, 
while charcoal and high-temperature cokes show only 
small variations under dry blast conditions with a 
complete new charge. The fuels can be rated in 
decreasing order of average power as follows :— 
anthracite, activated or unactivated, low-temperature 
coke and charcoal (equal): The use of an air pre- 
heater and the addition of water to the producer 
tuyére brings the power output with high-temperature 
coke, either activated or unactivated, up to the level 
of that given by charcoal and low-temperature coke, 
while the average power from anthracite is not affected 
by this alteration to the producer, though the range of 
variation is reduced. Admixture of “ used ” fuel results 
in an appreciable reduction in the power output from 
both anthracite and low-temperature coke while the 
high-temperature cokes are not affected. The use of 
wet blast with a complete charge of “‘ used ’’ anthracite 
gives an appreciable improvement in average power. 

general, activation appears to have no appreciable 
effect on power output. 

The tests for engine flexibility indicate that charcoal 
and low-temperature coke give the best power recovery 
after periods of partial shut-down. Anthracite is poor 
in this respect, but is somewhat improved by air 
preheating and wet blast. The high-temperature cokes 
| used with wet blast give results intermediate between 
| anthracite and low- -temperature coke. With the excep- 
tion of the high-temperature activated coke, the fu 
| tested show increasing flexibility with dec 
C.A.B. value. It would appear that activation of a 
poor high-temperature coke brings its flexibility to 
the level of a good high-temperature coke. Other tests 
show that ignition timing for maximum power is largely 
determined by the hydrogen content of the gas, irrespec- 
tive of the producer fuel used. The change in optimum 
| timing is small over the engine spéed range for constant 
| hydrogen content and it is difficult in practice to choose 
an ignition setting for fuels like anthracite and low- 
temperature coke which show wide variations in 
hydrogen content: The mean hydrogen content, per 
cent., with the gas calorific values and conditions given 
above are, anthracite, 9-1; activated anthracite, 9-2; 

| low-temperature coke, 6-2; high- -temperature coke, 
unactivated, with dry blast, 1-7, and with wet blast, 
6-4; high-temperature coke, activated, and with wet 
last, 6-3. Charcoal ‘which normally gives, and high- 
temperature coke which gives, with wet blast, uniform 
hydrogen content over the greater part of the producer 
run, may show to advantage under road conditions on 
this account. 

With the exception of charcoal, all fuels tested showed 
a linear increase in consumption in pounds per hour with 
increasing engine speed, the actual figures being very 
similar to the petrol consumption figures at each speed.: 
Charcoal shows, higher consumption figures than the 
other’ fuels, but high-temperature coke with wet blast; 
is comparable with it if the weight of the water used is 
taken into account. The fuel consumptions, in lb. per 
b.h.p. per hour, and in increasing order of magnitude, 
are as follows :—petrol; both forms of anthracite ; 
high-temperature coke (neglecting water); low-tem- 
perature coke; high-temperature coke (including 
water); and charcoal. No other fuel compares with 
anthracite as regards the time of running on one fill 
of the producer, the nearest to anthracite in this respect 
being low-temperature coke, though the range per fill 
on this fuel is but little more than one-third that of 
anthracite. There was no trouble with clinker in any 
of the fuels tested, though charcoal and activated high- 
temperature coke were the most free from clinker. The 
sisal filters choked rapidly with the low-temperature 
coke, one or other of the two stages of the filter re- 
quiring cleaning after each run, and the high moisture 
content of the charcoal caused the sisal to become very 
wet, which made cleaning difficult. Anthracite rendered 
fairly frequent cleaning necessary, coming between low- 
temperature and high-temperature cokes in this respect. 
Cylinder and piston ring wear were not excessive 
throughout the period of testing with the engine used 
but the rate of’ wear appeared to be somewhat lower. 

















with the high-temperature cokes and charcoal. 
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SHAFT-END MILLING AND 
CENTRING MACHINE. 


Tue machine illustrated in Figs. 1 and 2, on this 
page, has been recently introduced by Messrs. Sund- 
strand Machine Tool Company, Rockford, Illinois, 
U.S.A. It is a double-ended milling and centring 
machine for finishing to length, at both ends simul- 
taneously, shafts ranging from 1} in. to 6 in. in diameter 
by 14 in. to 6 ft. long, and for drilling the centre holes 
by which the work is subsequently mounted in a grind- 
ing machine or lathe. Of the two headstocks seen in 
Fig. 1, that on the left is fixed in the longitudinal 
direction, while that on the right can be adjusted to 
suit different lengths of shaft; both headstocks can be 
traversed across the bed on their respective fixed and 
movable saddles. In between the headstocks are two 
saddles, which are adjustable along the bed and carry 
two self-centring vices for holding the work. 

Each headstock has a milling spindle and a centring | 
spindle, as is more clearly shown in Fig. 2, which illus- 
trates the adjustable headstock and the vices. The 
jaws of the latter are V-shaped, the upper and lower 
members consist of narrow strips staggered relatively 
to one another, so that when the jaws are moved 
together the strips of one enter the spaces between the | 
strips of the other and a diamond-shaped space is 
formed. The shaft to be trued to length is placed by 
hand so as to rest on the V-notched vertical plate seen 
in Fig. 2 attached to vice saddle, and when the jaws 
are closed, which is effected by the screw seen projecting | 
from the saddle, the diminution in the size of the 
“diamond ” space automatically centres the shaft in | 
the correct position relative to the headstock spindles. | 
The milling spindle, which carries a face and edge 
milling tool, is driven by belt and reduction gearing | 








































drilling spindle is driven by another motor in the same | 
horizontal plane as the spindle, but not axially in line | the bed at a rate suitable for the milling-cutter feed and 
with it, as reduction gearing is interposed. The arrange- | both ends of the shaft are finished square. The feed 
ment will be clear from Fig. 1. The transverse move- | stroke of the heads is varied in accordance with the 
ments of the headstock are hydraulically-operated from | diameter of the shaft, and when the cut is completed 
a motor-driven pump. the headstocks are rapidly returned to the rear position, 

At the start of the working cycle the headstocks | the centre of the drill spindles being then coincident 
are both retracted to the back of the machine when | with the axis of the shaft. These spindles then come 
the shaft is loaded into the vices. On pressing the| into action, their movements consisting of a rapid 
cycle-control button, the headstocks traverse across | approach, a drilling feed, a rapid return and stop. The 








from a motor situated on top of the headstock, and the Fie. 











2. 


operator then removes the finished work and inserts a 
fresh shaft. The whole cycle is entirely automatic, 
so that one operator can attend to several machines. 

The vices can be supplied for electric operation, 
which simplifies the loading and unloading operations. 
As will be seen in Fig. 1, all the controls are grouped 
together on a single panel and a cutting-lubricant 
supply is provided. The hydraulic equipment is of the 
makers’ normal type. 
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SUBMERGED WATER MAIN. 








Fic. 1. 





Fie. 2. 


RIVER CROSSING OF SUBMERGED | 


WATER MAIN. 
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REINFORCEMENT FOR CONCRETE RING. 
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Lirttnc STIFFENER ON CENTRE SECTION. 


intended mainly to show the arrangement of the 
reinforcement provided for concrete rings which were 
required in order to make the pipe heavy enough to 


Txe method of laying a water main across the bed | sag sufficiently to conform to the contour of the river 


of a river, which we illustrate on this page and on | bed at the crossing. 


page 470, is undoubtedly a novel one and of con- 
siderable interest. Except that the main crosses a 


| 


Two of these rings are seen in 
Fig. 2, which shows their flat-bottomed form very 
clearly, while they are also prominent in the remaining 


river in the United States, it is not permissible to men- | illustrations on page 470. The pipe was constructed 


tion its location or the name of the contractor, but 
the responsibility for the work rested on Lieut.-Colonel 


| 


from plates 6 ft. wide and was delivered to the site in 
sections 36 ft. long. The waterway at the crossing was 


J. H. Elleman and Major A. E. Perkins, both officers | about 410 ft. wide, and trenches leading from the high 


of the United States Engineer Corps, of the Syracuse 
District. The main was required for the water supply 
of a war-time plant situated close to the confluence of 
three rivers of moderate size. It would appear that the 
obvious course to adopt would be to have drawn the 
water from the nearest point, but analysis of all three 
waters showed that only one of them was chemically 
suitable for the particular requirements of the plant. 
That river, however, was located so that to draw from 
it necessitated the crossing of one of the other two; 
hence the adoption of the submerged main, the placing 
in position of which is described below. 

The main is 3 ft. in diameter and is constructed of 
steel plate 4 in. thick welded throughout, as will be 
clear from Fig. 1. This illustration, however, is 





ground to below the water level were excavated for a 
length of about 50 ft. from each bank. Beyond one of 
these trenches a level assembly site, about 550 ft. long, 
was prepared, both trenches and levelled area being on 
the centre line of the crossing. The 36-ft. sections, on 
delivery to the assembly site, were raised on blocks 
about 6 in. above the ground and welded together in 
three lengths of 179 ft., 178 ft. and 140 ft., respectively. 
As the intention was to seal the pipe and float it across 
the river empty and then to sink it by filling it with 
water, it was necessary to ascertain how far its own 
weight would give the amount of sag required to make 


it lie on the river bed, which had a maximum depth | 


of 28 ft. It was realised, of course, that any weight 


of the empty pipe while it was being floated 
into position. 

The 179-ft. section of pipe was, accordingly, jacked 
up at the ends until it was supported at those points 
only. The unloaded “ beam ” thus formed proved too 
stiff and it was therefore weighted with bags of cement 
until the deflection corresponding to the gradient of 
the rivet bed was obtained. This test showed that a 
weight of 100 Ib. per foot run would have to be added, 
and it was provided by the reinforced-concrete rings 
already referred to. These were pitched at approxi- 
mately 12 ft., so that, since the plating was in rings 
6 ft. wide, every alternate circumferential joint was 
covered by one of the rings. The reinforcement, as 
shown in Fig. 1, was anchored to the pipe by welded 
lugs hooking over the rods. Since these are embedded 
in a solid concrete ring it follows that the pipe is 
strengthened against collapse from external pressure 
when empty; moreover, the rings strengthened the 
pipe as a whole. 

The three sections were then welded together to 
form a single pipe 497 ft. long; the concrete rings 
were added and a timber launching way was con- 
structed under the pipe reaching to the water. This 
launching way is clearly shown in Fig. 2, in which it 
will be observed that skids were placed under the flat 
bottom of each ring. The construction shown on the 
top of the pipe in this illustration is only fitted to the 
length between the two rings nearest the middle of the 
pipe. It is known as a “ stiffback,’’ and consists of 
4 in. by 4 in. by } in. angles welded to the pipe and to 
two crescentic saddles, also welded to the pipe, carrying 
shackles as shown. The object of the stiffback will 
be explained later. The other preparations for launch- 
ing were as follows: the end of the pipe nearest the 
river was plugged with a steel bulkhead fitted with a 
door, while the other end was plugged with a wooden 
bulkhead stiffened with angle iron at the back and 
having an eye-bolt at the front for removing it. The 
front bulkhead and the stirrup by which the pipe was 
dragged along the launching ways and across the river 
can be seen in Figs. 3 and 4, page 470. Other fittings 
consisted of a pipe, 3 in. in diameter by about 24 ft. 
long, attached to a nipple welded to the pipe; and a 
3-in. rod at each end with a back stay and painted 
graduations. Both the 3-in. pipe and the rods were 
radial to the water main. The pipe, which was fitted 
at the end with a quick-closing valve, was situated at 
the middle of the main and can be distinguished in 
Fig. 3 just above the head of the man on the left 
engaged in making a signal. The rods, which served 
as markers, were about 12 in. behind the bulkheads. 

The bed of the river at the site of the crossing 
needed some preparation, and this was carried out 
during the assembly of the pipe sections. A dredger 
with a 3-cub. yard dipper bucket was employed to 
cut a channel 20 ft. wide across the bed of the river. 
The cut was made to 6 in. below the predetermined 
gradient where the material was hard, and to the 
bottom of any soft material. This latter material was 
encountered in quantity near the centre of the river, 
at which point it was necessary to excavate to a depth 
of over 30 ft. below the water level. The dredger was 
followed by craft which deposited stone in the exca- 
vated channel, and the stone was then levelled off to 
the required gradient by the dredger, careful sounding 
enabling this to be effected satisfactorily. The opera- 
tion of launching is shown in Figs. 3 and 4. In Fig. 3, 
the near end of the pipe is seen at the commencement 
of the trench through the bank, and it will be observed 
that the first four concrete rings have lifted from their 
skids, the end of the pipe projecting over the launching 
way as a cantilever. In Fig. 4 the end of the pipe 
has entered the water in the bank trench and is about 
to become water-borne. In this illustration the sheave 
over which passes the rope providing the launching 
pull is prominent, and it will be observed that a two- 
part tackle is used. 

One end of the tackle was secured to an anchor 
ingeniously formed by pouring a concrete block round 
the trunks of some willow trees growing in clump. 
The other end of the tackle was secured to a pair of 
tractors, each of 96 h.p., coupled in tandem and 
operated about 200 ft. away from the river bank 
opposite to the assembly site. The launching ways . 
were, of course, greased, since the weight of the 497 ft. 
length of pipe, with its numerous concrete rings, 
caused considerable friction. The pipe was pulled in 
stages of from 4 ft. to 6 ft. at a time ; and as it entered 
the water, floated in a half-submerged condition, as 
shown in Fig. 5. In this view, which shows the main 
about half way across the river, looking towards the 
assembly-site bank, it will be seen that the pipe is 
tilted about its longitudinal axis so that beforé 
sinking it had to be turned in a clockwise direction to 
bring the 3-in. pipe at the centre and the marker rods 
at the ends into the vertical position. The dredger 





with its bucket and dipper stick removed, is seen to 
the right on the downstream side of the pipe; its 
block is lowered to a position near the stiffback. In 


added could not be allowed to exceed the buoyancy | Fig. 6, which shows the pipe right across the river 
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and in course of being sunk, the 3-in. pipe is seen to 
be almost vertical and behind it is the block of the 
dredger, which is attached to a sling on the stiffback 
shackles. As the photograph from which Fig. 6 has 
been reproduced was taken looking towards the bank 
on which the tractors were located, the downstream 
side of the pipe is on the left and the dredger is on 
that side. On the upstream side was a boat with a 
derrick which had been used for depositing stone in 
the dredged channel, and this boat was provided with 
a capstan. The dredger also had a capstan, and by 
means of lines to the pipe from both, correct alignment 
was obtained for the sinking operation. 

Sinking was effected by admitting water to the pipe. 
The wooden bulkhead was removed and the door in 
the steel bulkhead opened. The water thus entered at 
both ends of the pipe, which sunk first, the centre 
being supported from the dredger boom. The con- 
tained air being driven before the incoming water 
escaped through the quick-closing valve at the top of 
the 3-in. vent pipe, the rate of escape being regulated 
by hand control of the valve by wires leading to a 
small boat. The centre of the pipe was gradually 
lowered by the dredger until the whole length rested 
on the prepared bed. When in this position, a diver 
went down and detached the vent pipe, closed the 
nipple with a cap, and also removed the lifting tackle 
from the stiffback. The operation of launching and 
sinking the pipe took 1} hours. To avoid possible 
displacement of the pipe should its buoyancy be 
restored at any time by dewatering, pairs of concrete 
saddles, shaped to the radius of the pipe and coupled 
together by wire cables, were placed between the con- 
crete rings, after which stone blocks were deposited 
around and under the bottom of the pipe under the 
direction of a diver. Finally, 40 Ib. to 80 Ib. rip-rap 
was placed on top of the’ main to protect it from 
possible lateral movement due to river currents. 

The total time required for dredging the channel, 
preparing and sinking the pipe, backfilling the trenches 
and other exposed parts of the pipe, was about 12 weeks. 
We are indebted to the Engineer Corps, U.S.A., for the 
photographs from which our illustrations have been 
reproduced, and wish to mention that the article is 
based largely on one published in our American con- 
temporary, Engineering News-Record. 





INSTITUTION ELECTIONS. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Associate to Associate Member.—Hugh Benedict 
Adams, Moghalpura, Punjab, India ; Jonathan Charles 
Charity, Nottingham ; Arthur Henry Norman, Sidcup ; 
George Harwood Steels, London, 8.W.8. 


BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Glossary of Electrical Engineering Terms.—Since the 
publication, in January, of Part I of the revised edition 
of B.S. No. 205, Glossary of Terms used in Electrical 
Engineering, the issue of subsequent parts has been 
continued. Part II, containing Section 2—which 
relates to machines and transformers—was issued in 
February, and Part III, containing Section 3—con- 
cerning switchgear—and Section 4—covering instru- 
ments—in March. Part IV containing Section 5, 
which relates to transmission and distribution, has 
recently been issued. Several new terms have been 
added to the cable section and an entirely new sub- 
} section on tariffs has been included. [Price 2 


2s., 
| postage included. } 
| 





Fime Resistance Wire for Telecommunications.—A 
new war-emergency specifications, B.S. No. 1117-1943, 
has been issued to meet the requirements of Govern- 
ment departments for fine resistance wires with con- 
siderably closer tolerances than those permitted under 
B.S. No. 115, which covers metallic resistance materials 
for electrical purposes. The new specification has 
been prepared at the request of the Radio Manufacturers’ 
Association with the co-operation of the Inter-Service 
(Communications) Components Committee and the 
Diamond Die and Tool Control (Ministry of Supply). 
The material covered by the specification may be 
used only under licence from the Ministry of Aircraft 
Production and, for all ordinary purposes, B.S. No. 115 
will stillapply. [Price 6d., postage included.] 

Memorandum on Alloy Steels—By order of the 
Minister of Supply a revised Direction (Direction No. 2) 
has been issued by the Controller of Iron and Steel 
to all alloy-steel ingot manufacturers. This, which is 
designated B.S. No. 970 B, supersedes the Direction 
dated January 14, 1942, details of which were published 
in B.S. No. 970A. The new Direction, or “ Memo- 
randum ” as it is also termed, is based on B.S. Schedule 
No. 970-1940 and, unlike Direction No. 1, it is re- 
strictive only in regard to alloy steels. It is pointed 
| out that non-alloy steels may be made and supplied 
| unreservedly, subject, however, to the various [ron 
|and Steel Control Orders in operation. For the 
| present purpose alloy steels are defined as materials 
| which, by specification, contain one or more of the 
|elements chromium, nickel, molybdenum, tungsten, 








| vanadium and manganese, in specified quantities. 


These quantities are as follows: 0-40 per cent., or 


Graduate to Associate Member.—Alfred Harry Antram, | more, of chromium or of nickel; 0-10 per cent., or 


Bath ; 


Brown, 


Alan Barber, J3lackpool ; 
Glasgow; Harold Clarke, 


Robert William 
Huddersfield ; 


Gordon Leslie Cole, Dundee; Arthur James Crotty, | 
B.Sc. (Eng.), London, 8.W.1; Patrick Frank Cundy, | 


Oldham; Elect. Lieut. Alan David Falk, B.E.M., 
R.N.V.R., London, 8.W.3; Robert Brown M. Fergus- 
son, Glasgow ; Selchouk Ahmed Ghalib, B.Sc., Whaley 
Bridge, Derbyshire ; Denis Gimson, Lowestoft ; Leslie 
John Goody, Farnborough, Hants. ; Evelyn Thomas C. 
Harris, B.Sc. (Eng.), London, 8S.W.18 ; James Kawarau 
Horn, B.E., M.Sc., Wellington, N.Z.; Geoffrey Pick- 
worth Hutchinson, Boothstown, Lancs. ; Peter Iredale, 
Leeds; David Edward James, B.Sc. (Eng.), Bombay, 
India; Bernard Jones, Burnley; Richard James 
Jones, Stoke-on-Trent ; Cyril George E. Joslin, Croy- 
don; Harry Edward Judd, London, N.14; Colin 
McIntyre, Hawkes Bay, N.Z.; Robinson George 
Martindale, M.Sc., Altrincham ; George Gilbert Meek, 
Cape Town, S. Africa; Alexander Mitchell, Glasgow ; 
Douglas James Newman, Rugby; John Duncan 
Nicholson, B.Sc., Bearsden, Dumbartonshire; Capt. 
Leslie Pendleton, R. Signals, Home Forces; Alfred 
Donald Prickett, B.Sc. (Eng.), Birmingham ; Gilbert 
Ritchie, Newcastle-upon-Tyne; Leonard Roberts, 
Runcorn; George Russell, Burton-on-Trent; Eric 
Charles H. Seaman, B.Sc. (Eng.), London, N.W.2; 
Eric Samuel Sharp, B.Sc. (Eng.), Leicester; Leslie 
James Taylor, Exeter; Harry Everett 8S. Thomas, 
B.Sc. (Eng.), Saltash, Cornwall; Arthur Edward N. 
Wase, -Harrogate; Robert Charles Winton, B.Sc., 
M.E.F. ; Frederick Harry Witt, Twickenham. 

Student to Associate Member.—Ronald Buckley 
Smith, Bolton. 





LONG SOUTHERN RaILway TRAIN.—A fast train com- 
prising 16 coaches carrying 1,000 passengers, and hauled 
by one of the new “ Merchant Navy ” class of locomo- 
tives, recently left Waterloo Station, Southern Railway, 
for the West of England. It is stated to be the longest 
train ever to have worked on a regular schedule on the 
Southern Railway. The train is to run on Tuesdays, 
Wednesdays and Thursdays, and will cover a service 
hitherto requiring two separate trains. The new train 
will economise fuel and will save man and engine power. 





| more, of molybdenum or of tungsten or of vanadium ; 


and 10-0 per cent., or more, of manganese. A list of 
permitted ” alloy steels, namely, the only wrought 
alloy steels which may now be made for parts of up 
to 6 in. ruling section, is included in the Memorandum. 
It is appreciated, however, that there are some special 
purposes for which “ permitted” steels may not be 
suitable and, in such cases, the Steel Controller is 
prepared to issue a sanction for the manufacture of the 
steel required if the ferro-alloy supply position permits. 
Defore applying for a sanction, designers and users 
must satisfy themselves that a “ permitted” steel is 
not suitable for the purpose in view. [Price 6d. net ; 
six copies, or more, 3d. each.) 





BOOKS RECEIVED. 


The Testing of Aero Engines. By R. A. BEAUMONT. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
7s. 6d. net.) 

Aero Engines for Students. A Book for Those Training 
in the R.A.F., F.A.A., W.A.A.F., A.T.C., and for 
Aeronautical Students Generally. By R. A. BEAU- 
MONT. London: George Allen and Unwin, Limited, 
Ruskin House. 40, Museum-street, W.C.1. [Price 
5s. net.) 

Ministry of Works. The Standard of Wartime Building. 
London: H.M. Stationery Office. [Price 9d. net.) 

Time Bases (Scanning Generators). Their Design and 


Development. With Notes on the Cathode Ray Tube. 
By O. 8. Puckie. London: Chapman and Hall, 
Limited. [Price 16s. net.) 


The Smithsonian Institution, Washington. Publication 


No. 3674. Wings for Transportation (Recent Develop- 
ments in Air Transportation Equipment). By Dr. 
THEODORE P. WRIGHT. Washington, D.C.: The 


Smithsonian Institution. 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 89. Structural 
Properties of “* Precision-Built, Jr.”’ (Second Construc- 
tion) Prefabricated Wood-Frame Wall Construction, 
Sponsored by the Homasote Co. By W. G. HoBack, 

H. L. Werss and V. B. PHELAN. Washington: 

Superintendent of Documents. [Price 15 cents.) 








PERSONAL. 


Dr. C. H. Descn, F.R.S., has been awarded the 
honorary degree of LL.D. of the University of Glasgow. 
He was lecturer in metallurgical chemistry in the Univ 
sity from 1909 until 1918 and Professor of Metallurcy 


in the Royal Technical College, Glasgow, from 1/8 
until 1920. 
Dr. E. D. Huenes, M.Ser (Lond.), B.Sc. (Wak 


A.1L.C., lecturer in chemistry at University College, 
Gower-street, London, W.C.1, has been appointed Pr 
fessor of Chemistry at the University College of Norih 
Wales, Bangor, in succession to Proressor J. | 
SIMONSEN, D.Sc., F.LC., F.R.S., who has taken up th 
appointment of Director of Research, Colonial Produc'- 
Research Council. 

Mr. CLauDE E. WALES, who was appointed commer 
manager of Denaby and Cadeby Main Collieries, Limite: 
in 1924, has been made a director of Amalgamate:! 
Denaby Collieries, Limited. 


Sir Joun T. Carer, Bart., who has been a director 
of the Burmah Oil Company, Limited, since its incor 
poration in 1902 and chairman since 1905, is resigning 
from the board on account of illhealth. His successo: 
as chairman is Mr. R. I. Watson. Sir John is als: 
resigning from the board of Scottish Oils, Limited, and 
his place as chairman is being taken by Str WILLIAM 
FRASER. 

Mr. C. L. Packs, Electrical Engineer, Grade I, Publix 
Works Department, Nigeria, has been promoted to th« 
position of Senior Electrical Engineer, Nigeria. 


Mr. J. S. Jackson has been re-elected chairman of the 
Road and Building Materials Group of the Society of 
Chemical Industry for the 1943-44 session. PROFESSOR 
F. H. Garner has been re-elected vice-chairman and 
honorary treasurer, and Mr. G. H. Furper, honorary 
secretary. 

Mr. J. W. HARGREAVES has résigned his position as 
managing director of Edwin Danks and Company (Old- 
bury), Limited, to engage in more important work with 
Messrs. Babcock and Wilcox, Limited, at their Renfrew 
works. Mr. Hargreaves, however, remains on the board 
of Edwin Danks and Company. Mr. J. Smrru has been 
appointed general manager of Edwin Danks and Com- 
pany, in addition to the position of chief engineer which 
he previously held. 

Mr. R. G. LEEMBRUGGEN, District Engineer, Publix 
Works Department, Ceylon, has been appointed Super- 
intending Engineer in the Department. 


Mr. Henry Berry, M.1.Mech.E., A.1.Struct.E., 
F.R.S.A., has been re-elected chairman and Mr. C. 
St. CLam Couns, vice-chairman, of the Metropolitan 
Water Board. 


Mr. Husert THompson and Mr. J. M. ORMSTON, 
M.B.E., have been appointed directors of Messrs. Vickers- 
Armstrongs Limited. Mr. Thompson, who has been 
commercial manager at the Barrow Works, for some 
years, has been appointed deputy to Sir James Callender, 
the general manager of these works. Mr. Ormston, ship- 
building manager at Barrow, has been made general 
manager at the Naval Yard, Walker-on-Tyne. 


Mason A. H. 8S. Waters, V.C., D.S.O., M.C., 
M.Inst.C.E., M.I.Mech.E., has been elected President of 
the Institution of Structural Engineers for the session 
1943-44. This will be Major Waters’ second term of 
office, his first term having been for the session 1933-34. 





Unrrep SraTes TIn-PLATE PrRopucTION.—The pro- 
duction of tin-plate in the United States during May 
is estimated to have been approximately 255,000 tons ; 
that for June is expected to be similar. 


MACHINE-TooL ConTROL REFERENCE BooK.—The 
Ministry of Supply, Machine-Tool Control, 35, Old Queen- 
street, London, S.W.1, have issued a 54-page pamphlet 
entitled Machine-Tool Control Reference Book, which gives 
very complete details concerning the functioning of the 
Control. The primary object of the handbook is to 
enable those concerned in the production and acquisition 
of machine tools, cutting tools, jigs, gauges, measuring 
instruments and related equipment, and in the produc- 
tion and acquisition of industrial equipment, to have 
before them, in compact form, a summary of the scope 
and duties of the Machine-Tool Control. Successive 
chapters deal with such matters as the methods of pur- 
chasing machine tools, distribution schemes for small 
tools and gauges, imports and exports, price control, 
the standardisation of designs, and a summary of Control 
Orders. Lists of M.T.C. publications, and appendices, 
giving details of the main types of metal-working and 
woodworking machine tools, “ border-line ” machines 
not deemed to be machine tools, civil engineering and 
mining portable power tools, and other matters of 





interest, are also included. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel Trade.—No orders placed with steel- 
makers and re-rollers since May 31 can be delivered 
before the end of the second period. This is necessary 
to ensure that supplies will only be delivered for work 
now in hand. The heavy pressure for plates and sections 
continues and the demand for boiler plates and armour 
plates shows no abatement. Locomotive builders are 
exceptionally busy so that there is a heavy demand for 
stecl for this branch of trade. The war industries are 
absorbing the greater part of the output of sheets; 
deliveries of black sheets are satisfactory. Special 
authorisation is required for the production of galvanised 
Special and alloy steels are in great demand. 
Low-grade ore and medium scrap are both in good 
supply. The demand for wrought-iron scrap, however, 
is limited. Prices are as follows :—Boiler plates, 
17/. 128. 6d. per ton; ship plates, 162. 3s. per ton; 
sections, 151. 8s. per ton; medium plates, } in. and 
thicker, rolled in sheet mills, 211. 15s. per ton; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 


Malleable-Iron Trade.—Supplies of raw materials for 
this trade are adequate and work is proceeding satis- 
factorily. The current market quotations are :—Crown 
bars, 151. 12s. 6d. per ton; No. 3 bars, 137. 12s. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel 
bars, 171. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—Hematite, basic iron and 
foundry irons are in good demand and the supplies of raw 
materials are sufficient for present requirements. The 
following are the present market prices :—Hematite, 
6l. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
6l. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 


sheets. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Although one important dispute 
relating to payment and working conditions in the lecal 
steel trade has still to be settled, conditions remain 
tranquil, and there is no interruption of production. In 
other circumstances this problem might have resulted 
in & certain amount of dislocation, but, fortunately, 
interruption has been avoided at a time when there 
was never greater need for concentrated and sustained 
effort. Both steelmakers and engineers are endeavour- 
ing to discharge the bulk of their outstanding commit- 
ments during this remaining month of the current 
quarter. Their anxiety is to avoid having to carry over 
uncompleted tonnage, especially as the demands from 
priority users over the next quarter are likely to be on 
an equal scale, if not larger. Large supplies of hematite, 
forge and foundry iron are being distributed to the 
best advantage; but every possibility of further sub- 
stitution is closely examined, and, if practicable, applied. 
While none of the essential industries is going short, more 
low-phosphorus iron would be welcomed. No margin 
is left when producers of basic iron have supplied their 
own departments. Supplies of iron and steel scrap are 
still adequate, but there is a steady run on the heavy 
grades. More steel semies are reaching the re-rolling 
mills, the position at which has consequently improved. 
Producers of special alloy steels are heavily booked, 
there being an immediate outlet for all they can produce. 
Makers of hand tools are advised that licences are now 
necessary for all imports to Australia. The Common- 
wealth licensing authorities have, however, given an 
assurance that all hand tools against sponsored orders 
will be admitted if shipped from this country not later 
than June 30. Sheffield Corporation require more 
equipment for the extension of electric power mains. 
Owing to war circumstances it has been found necessary 
to extend the periods of original contracts for the supply 
of transformers. 


South Yorkshire Coal Trade.— Despite repeated appeals 
from the Control authorities and their own union leaders, 
South Yorkshire miners continue to restrict production 
by strike action. The current quarter’s output has 
already suffered. At Bentley, Doncaster, where more 
than 2,500 miners have been out over the dismissal of 
a youth, over 30,000 tons of coal are estimated to have 
been lost in a fortnight. Neither iron and steel makers 
nor engineering concerns wish to have to draw on re- 
serves which they have been building up to cover winter 
emergencies; moreover, the diminution in current 


deliveries of industrial fuel causes still more tonnage to 
be diverted from the house coal section, in which mer- 
chants are having a difficult task to maintain supplies 
for current consumption and stocking purposes. Public 
utility concerns and the railways, as well as the heavy 
manufacturing 
demands. 


industries, continue to make heavy 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—During August Bank Holiday 
week most of the mines in the South Wales coalfield will 
be closed down for the miners’ summer holidays with 
pay. This arrangement was agreed in the course of the 
South Wales Coal Trade Conciliation Board meeting 
last week, but provision was made that, at pits where 
production is essential for coke ovens, public utilities, 
and other important services, work will be continued 
during the period. In these cases it was left to the 
managements and the men to agree on the period to be 
taken for the consecutive six days’ holiday either by 
stopping work altogether or by the men taking their 
week in relays. The unsatisfactory level of production 
generally continued to exercise a very restrictive in- 
fluence on operations on the steam-coal market through- 
out the past week. The demand for all but the inferior 
grades was actively maintained but supplies were still 
very scarce owing to the heavy deliveries being made to 
the priority consumers, both in this country and abroad. 
North Africa continued to absorb very substantial 
quantities, and there was a fair trade available from 
South America, Spain and Portugal. Apart from the 
privileged users, however, the only coals which could be 
offered for shipment were the low grades. There was 
@ steady demand for the large qualities, which were 
only sparingly available for some months toe come. 
Interest was displayed in the sized classes but buyers 
found it difficult to cover their requirements. Bituminous 
smalls were very scarce and strong, while the best. dry 
steam smalls were active and firm. The inferior sorts 
were usually readily obtainable and were dull. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that although the tin-plate market continues quiet, an 
increased volume of business is passing in unassorted 
uncoated plates. Steel sheets continue less active, but 
makers have sufficient orders on hand to keep their 
works fully employed for some time to come. Iron and 
steel scrap is in fair demand, but consumers are able to 
secure their requirements without difficulty. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 





} 


General Situation.—Iron and steel producers are fully 
occupied in endeavouring to complete this month's 
| contract obligations and are hoping that the carry over 
of tonnage into the next delivery allocation period will 
be less than was anticipated. Native raw materials are 
plentiful and a material expansion in the imports of 
high-grade iron ore is expected in the near future. The 
supply of semi-finished products is satisfactory and the 
requisitions of priority buyers for deliveries of commo- 
dities required for the war industries is receiving 
attention. 


Cleveland Iron Trade.—Foundry pig is obtainable 
without much difficulty. The make of local brands is 
small, but adequate parcels of Midland qualities are still 
reaching the works in this area. 


Basic Iron.—There are few new features in the basic 
iron branch of trade. Producers have no tonnage to 
spare for the market, but outputs are maintained at a 
level which suffices for the demands of their own con- 
suming plants and enables small additions to be made 
to stocks. 


Hematite and Low-Phosphorus Iron.—Careful control 
of distribution of hematite and all grades of low-phos- 
phorus iron is still necessary, but the prospects of 
increasing the make of these commodities have latterly | 
much improved. 


Manufactured Iron and Steel.—Deliveries of semi- 
finished iron are satisfactory and the additional make 
of steel semies has helped the re-rollers to maintain their 
plant in full operation; the use of some imported 
material, however, is still necessary. Manufactured-iron 
firms have substantial orders, particularly for heavy 
descriptions of material. The output of ordinary carbon 
steel, as well as of special and alloy qualities, is passing 
rapidly into use, almost entirely for the production of 
commodities required for the war industries. The heavy 
demand for shipbuilding requisites continues. Mgst of 
the output of plates for the third quarter of the year 
has been allocated, and re-rollers have been called upon 
to assist in meeting buyers’ requirements. Light and 
medium sections are extensively specified, and producers 
of railway material and colliery equipment have in hand 
as much work as they can deal with. 


Scrap.—Deliveries of iron and steel scrap are satis- 
factory and the supply of light categories exceeds the 





heavy scrap for steelworks and foundries. 





ning and hospitals will be presented. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTE OF MARINE ENGINEERS.—Tuesday, June 15, 
5.30 p.m., 85/88, The Minories, E.C.3. ‘“ Engine Oil 
Filtration and Its Effects on Wear in Internal-Combus- 
tion Engines,” by Mr. T. W. Langley. 

Roya InstiruTe OF CHEMISTRY.—London and South- 
East Counties Section: Wednesday, June 16, 6 p.m., 30, 
Russell-square, W.C.1. Lecture: “‘Some Recent Ad- 
vanees in Immuno-Chemistry,” by Dr. W. T. J. Morgan. 

INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Section: Wednesday, June 16, 7 p.m., The James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. Lecture: “ Rate Fixing for Maximum National 
Production,” by Mr. J. J. Gracie.’ 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Wednesday, June 16, 7 p.m., The 
Royal Aeronautical Society, 4, Hamilton-place, Picca- 
dilly, W.1. Joint Meeting with the Graduates’ Section 
of THe ROYAL AERONAUTICAL Socrety. “ Photography 
Applied to Engineering,” by Dr. Baines. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—Thursday, June 17, The Connaught Rooms, Great 
Queen-street, Kingsway, W.C.2. 10 a.m., Extraordinary 
General Meeting for the revision of the Articles of 
Association. 10.30 a.m., Ordinary General Meeting. 
Report of the Council, and the Accounts of the Associa- 
tion for the past year. (To be followed by an Informal 
Luncheon at the Connaught Rooms at 1 p.m.) 

INSTITUTION OF MECHANICAL ENGINEERS.— Applied 
Mechanics Group: Friday, June 18, 5.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. “‘ The 
Significance of Tensile and Other Mechanical Test 
Properties of Metals,” by Dr. Hugh O’Neill. 





ELEcTRON DIFFRACTION : ERRATUM.—We regret that, 
owing to a printer’s error, the name of Professor G. P. 
Thomson, M.A., F.R.S., the author of the May Lecture 
on “Electron Diffraction,” the concluding portion of 
which was reprinted on page 444 of our issue of June 4, 
was incorrectly given, on that page, as Thompson. 





INDUSTRIES IN SOUTHERN RHODESIA.—The need for 
the industrialisation of Southern Rhodesia was empha- 
sised by Colonel E. Lucas Guest, the Minister of Mines 
and Public Works of the Colony, when opening the Iron 
and Steel Commission’s laboratory in Bulawayo recently. 
He said that the Government was convinced that in- 
dustrialisation was the only means whereby rapid deve- 
lopment was possible. Cheap electric power was 
essential, and it was believed that the installation of 
hydro-electric plant at Kariba Gorge on the Zambesi 
River, some 200 miles below the Victoria Falls, would 
contribute greatly to the successful establishment of 
industries, particularly for procuring base metals. 





YORKSHIRE BRANCHES OF ENGINEERING INSTITUTIONS 
Visir To YorK.—A summer outing has been arranged 
by the Yorkshire branches of the Institution of Municipal 
and County Engineers and the Institution of Structural 
Engineers for Saturday, June 19. This will take the form 
of a visit to York, and members of the Yorkshire Associa- 
tion of the Institution of Civil Engineers have been 
invited to participate. Members and their ladies will 
assemble in York at 11.30 a.m., and will inspect a model 
village in the morning. After lunch at the village 
school, the school and hospital will be inspected, and, 
following upon this, the visitors will sit down to tea at 
Rowntree’s Restaurant. At 5.30 p.m., papers on plan- 
Members are 
requested to make their own arrangements for travel to 
and from York. 





MACHINE TOOL TRADES ASSOCIATION.—The annua! 
general meeting and the meeting of the Council of the 
Machine Tool Trades Association were held on June 3. 
As the result of the elections which took place, Mr. 
H. W. L. Kearns, C.B.E., was elected President, Mr. E. C. 
Farrell, vice-president, and Mr. J. H. Goddard, honorary 
treasurer. The Executive Committee of the Association 
comprises the President, vice-president and honorary 
treasurer, and Mr. G. S. Maginness, past-president ; Mr. 
C. W. Clark, chairman of the Manufacturers’ Section 
Committee; Mr. J. R. Greenwood, a member of the 
Manufacturers’ Section Committee ; Mr. O. G. Twallin, 
chairman of the Importers’ Section Committee ; Mr. A. 
Graham Dowding, a member of the Importers’ Section 
Committee ; Mr. E. Russell Brayshaw, chairman of the 
Allied Trades’ Section Committee ; and the chairman of 





the Woodworking Machinery Manufacturers’ Section 


demand. There is still, however, a ready sale for good Committee. The last-named member of the Executive 
| Committee has not yet been elected. 





oe ee ee ee ee | sae See wewr me ZOO, 


“MHATY SSOMOY AVM-ATIVH GWTING Aalg “¢ “OIG 














"UNLV, ONIUHING Gdig “pF ‘Og ‘AVM OMIHONOVT BAVA] OL ONIONEWNOD BdIg “¢ ‘OL 


a) 
yA 
7 
oll 
oo 
=| 
re) 
7 
(x) 

















é 








(Lop nq v0 ‘woudtoee 40g) 


‘NIV .UALVM UAAIY-SSOUD aNDUANAOAS ONIMNIS 














JUNE II, 1943. 





ENGINEERING. 


471 








ENGINEERING. 





Offices for Publication and Advertisements. 
95, 4c 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that 5 oO ove te tae abteae oF 5 4~ — 
tered , and that no connection 


this Journal ‘and other publications —~ ty. some 
what similar titles. 


TELEGRAPHIC “ ENGINEERING,” LESQUARE 


ADDBESS LONDON. 
TeLePHons NumMBER—TEMP.LE Bar 3663 (2 lines). 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom _................ £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies 3 3 0 
For all other places —— 
Thin paper cop’ £3 3 0 
Thick paper y 2 os 7. 5 


Foreign and Colonial subscribers receiving ioe. 
hrough ts to 
Exmmunisate the fast to th e Publisher, together with 
the agent’s name and address 
Under present conditions arising 
from paper rationing, no copies 
can besupplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


for shabtinmmte classified a the 
Heedings of Appointments Open, Situations Wanted, 
Tenders, &c., apr shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
— y all orders for single advertisements, other- 
ir insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
the current week’s issue must be delivered not 


by Monday , otherwise they will be 
taken as correct. Proprietors will not hold 
themselves responsible for blocks left in their 





All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 


Orders should be made payable at Bedford Street, 


CONTENTS. 

PAGE 

» | Large Wind-Driven Synchronous Generators (Illus.) 461 
Literature.—Oil Well Drainage 463 
The Institution of Mechanical Engineers 464 
Producer-Gas Tests on a Petrol Engine .. 465 
Shaft-End Milling and Centring Machine (Jllus.) .... 466 
River Crossing of Submerged Water Main a ) 467 
Institution Elections 468 
468 


British Standard Specifications 
Books Received 

Personal . 

Notes from the North 

Notes from South Yorkshire 
Notes from the South-West 





Notes from Cleveland and the Northern Counties 469 
Notices of Meetings 469 
A British Electrical Research Board 471 

472 


Conquerors of Adversity 

Notes ....... 

Letters to the Editor—Proof Loads of Lifting 
Tackle. Stress Due to Collapse of — 
Bubbles in a Liquid . 

Thread-Milling Machine (Jlus.) ; 

Steam, Heat and Power Utilisation Conference 

Flexible Shaft Coupling (Jlus.) 

Education and Training for Engineers 

Labour Notes... 

Surface Finish and the Function of Parts (Illus. ) 

“* ENGINEERING ” Patent Record (Jllus.) 


478 








ENGINEERING 


FRIDAY, JUNE ll, 1943. 





Vow. 155. No. 4039. 








A BRITISH ELECTRICAL 
RESEARCH BOARD. 


Discussions on the future conduct of industry 
are necessarily hampered by lack of knowledge of 
its future constitution. There are many interests 
which desire to modify the whole basis of industrial 
activity and to introduce extensive, if not complete, 
State control. There are cthers which contend 
that the competitive system on which this country 
has flourished in the past should be retained. 
Prophecy in the political sphere is usually dangerous, 
but on the whole it seems probable that future 
procedure will be between these extremes. A dis- 
cussion in these columns of Dr. Dunsheath’s Llewelyn 
B. Atkinson Memorial Lecture,* delivered before 
the Royal Society of Arts on February 1, contained 
the statement: ‘‘That some modification in the 
structure of the business activities of this country 
will take place in the post-war period is certain, 
but there is nothing new in that; the process has 
been in operation for years. Two examples are 
furnished by the creation of public or semi-public 
authorities to operate important public services, 
and the increasingly close association between 
manufacturers engaged in the same branch of 
industry.” 

Dr. Dunsheath was dealing with the future of 
industrial research and adumbrated a proposed 
“live central co-ordinating secretariat ’’ which would 
form alink between the very varied research activities 
which now exist. The proposal has now been put 
on a more formal basis by the publication of a report 
n “The Organisation of Post-War Electrical Re- 
search ” by the Institution of Electrical Engineers. 
It has been drawn up by a Research Sub-Committee 
of the Post-War Planning Committee of the Insti- 
tution. Dr. Dunsheath is chairman of this sub- 
committee. It is assumed in the report that 
important modification in business procedure will 
take place; that is an essential postulate of its 
recommendations. Failing such modification the 
report does not apply, since it is held that “‘ if post- 
war industry is expected to be on the same highly 
competitive basis as heretofore, there appears small 
scope for beneficial reorganisation of research.” 





The proposals put forward are based on the assump- 
tion that “ substantial amelioration of national and 
international competitive conditions’ will be 
| secured. 

In view of its source, the report naturally confines 
its attention to electrical research, but its recom- 
mendations must necessarily have bearing on a wider 
field. Its fundamental proposals may, however, 
conveniently be discussed in particular reference to 
electrical manufacture, especially in view of the 
fact that, on the industrial side, research is more 
highly developed in the electrical than in some other 
branches of engineering. It is proposed that a 
British Electrical Research Board should be con- 
stituted. The method to be employed in electing 
the members of the Board is not discussed, but it 
may be assumed that they would be nominated by 
the organisations of which it would supervise, if 
not control, the research activities. The o 
tions mentioned in the report are the British Broad- 
casting Corporation, the Central Electricity Board, 
the Post Office Research Station, the principal 
industrial concerns, the Electrical Research Associa- 
tion, the National Physical Laboratory and the 
Institution of Electrical Engineers. It is considered 
desirable that the board should not be controlled by 
a Government department and that it should not 
itself conduct research. 

It may be assumed that the basic idea underlying 
the proposals put forward is that the beneficial 
results of research should be made available in a 
wider field in order to increase the efficiency of 
industry. To enable this end to be reached, the 
Board ‘when desirable”? would co-ordinate the 
research activities of different laboratories. It 
would be in a position to do this since “ every 
associated concern would agree to disclose its 
scientific research activities to the Board.” In 
addition, ‘‘ subject in suitable cases to financial 
consideration,” every associated concern would 
undertake to assist other associated concerns with 
experience and information. In view of the fact 
that various Government organisations would be 
members of the Board, this power to co-ordinate 














* See page 151, ante. 
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research, which to some extent must mean to direct 
research or at least to interfere with it, would mean 
some governmental control of the research activities 
of private firms. This theoretical control might, 
however, be innocuous if Government representatives 
were in a minority. 

The proposals, however, go farther than this 
matter of the co-ordination of research; they rule 
that all constituent organisations would be required 
to undertake that all their patents, on a Licence 
of Right basis, should be available to all other 
members. This is a far-reaching suggestion. The 
idea of a group of firms engaged in similar lines of 
work agreeing to an interchange of the use of patents 
is not unfamiliar, but that such an arrangement 
should be compulsorily applied throughout the 
whole electrical industry involves a type of general 
commercial co-operation greatly in advance of any- 
thing yet achieved. It is presumably for this 
reason that the report from the first assumes that 
industry will not remain on the present “ highly 
competitive basis.” 

The word “compulsorily ’’ used above, does not 
appear in the report and nothing is said to indicate 
that a firm may not abstain from joining the Board 
if it so wish. By implication, however, it would 
appear that membership will be an essential con- 
dition of participation in the electrical industry. 
It is stated that difficulties might “arise through 
the admission to the scheme of small firms and it 
might easily be that there would be a demand for 
Government control of the admission into industry 
of new firms in which the imposition of a liability 
to support the Board would be demanded.” If 
there is to be statutory provision that any one 
wishing to enter the electrical industry must join 
the British Electrical Research Board, it is incon- 
ceivable that the same provision should not be 
extended to those already in the industry. This 
suggestion for Government control of new entrants 
may have wide ramifications. It is stated that the 
proposals made in the Report would not “ neces- 
sarily involve Government control,” but if power 
to decide who is, and who is not, to take part in any 
particular form of business activity does not con- 
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stitute control, it appears to come remarkably | 
near to it. 

It is not stated from whom the demand for 
Government control of the entrance of new firms 
into the industry is expected to come, but pre- 
sumably the Board itself is intended. The list. of 
members of the Board given above contains the 
names of six Government semi-public or non- 
trading bodies, but it also contains “ the principal 
industrial concerns.” There are many of these 
and if voting power is to go by heads, it would | works of the early Victorian apostles of self-im- 
appear that industry may be the controlling force.| provement have still a lesson to impart to young 
There may be no objection to this, as far as the| men of ambition and determination. To be sure, 
fostering and co-ordination of industrial research | 
is concerned, but if the Board is going to be in a 
position to make representations for Government 
control on new entrants to the industry, existing | that their own offspring should not be exposed to 
manufacturers will be constituted into something | any such Spartan upbringing; nevertheless, they 
very like a closed corporation or trade guild. By | would have been the first to admit, as their successors 


CONQUERORS OF 
ADVERSITY. 


At a time when there is everywhere such an 


cradle to the grave, and hardly a month goes by 
without some new promise of “ assisted passages ” 
to any vocational or cultural haven to which post- 
war youth may aspire, there may be some hint of 
the wet blanket in the suggestion that some of the 


on the virtues of struggling on against fantastic odds 
were as anxious as any parent of the present day 





urge for “ security” at all stages of life from the 


the Victorians who preached those eloquent sermons | 


implemented that decision in different ways. The 
United States remitted the reffaining balan, to 
be used for educational purposes as might be de: ided 
by a Board of Trustees, and, as a result, large »..m- 
bers of Chinese students went to the United S:ates 
to be educated, and thence imbibed their ide». of 
Western civilisation. The British balance als was 
devoted to purposes designed to be beneficia! to 
both Britain and China, part being used for inme. 
diate expenditure on such objects as education and 
the remainder for permanent investment in ceriain 
national productive undertakings, the ‘ultimate 
revenue from which was to form a fund to be 
devoted in perpetuity to the furtherance of e:!uca- 
tional and other work. 

In April, 1923, Sir Frank continued, the Fecera- 





tion of British Industries recommended that jart 
of the remitted Boxer Indemnity funds shouii be 
allocated for educational purposes in China, as well 


hypothesis, the present-day competition within the | must admit also, that many of the advances which |as for the post-graduate education of Chinese in 
industry is to cease, but the best hope of progress | marked the Nineteenth Century resulted from the | Great Britain. This scheme included aid to tech- 


would appear not to lie in introducing conditions work of those who enjoyed few or no advantages. nical colleges in China and the provision of pra: 


bably claimed the largest public; but he was not | Britain: 


which would hamper the influx of new blood. 


hee all those Victorian writers, Samuel Smiles pro- 
It is stated that the Board would “ encourage 


ical 
works’ training for post-graduate students in Great 
Apart from the Universities’ China Com- 


a liberal policy of publication of the scientific | the founder of his school, and some part of his | mittee in London, other sources of financial aid were 


aspects of research results, and where the com-| popularity may well have resulted from the prepara- 
mercial application of any research was evident, | tion of the ground by Professor G. L. Craik, whose 
the Board would be consulted before publication | book, The Pursuit of Knowledge under Difficulties, 
and would have the right of veto.” This statement | 
appears to confirm the assumption made above | Diffusion of Useful Knowledge. 


| afterwards contributed 
was published in 1830 for the Society for the | grants thus obtained were used to pay for the appren- 
“The various in- | tices’ passages to England and to make allowances 


the Board of Trustees in China of the remitted 
British Boxer Funds, and the British Council, which 


““most generously.” ‘The 


that the policy of the Board would be controlled | dividuals who have distinguished themselves by to supplement their earnings. With the outbreak 
by the representatives of manufacturing firms | their devotion to intellectual pursuits in the midst | of the present war, the inflow of apprentices hiad 


which it contained. 
the National Physical Laboratory have no interest, | Craik with a truly professorial regard for definition, 
or should have no interest, in the commercial value | “‘ might be conveniently comprehended in four 
of any research results. As, however, publications | classes: the conquerors of ignorance, the con- 
by these two bodies are outside the veto, this| querors of adversity, the conquerors of business, 
suspension of publication appears to refer to results | and the conquerors of custom”; but he concerned 
obtained in commercial laboratories, publication of | himself chiefly with the conquerors of adversity, 
which, in an unapplied state, would hardly be likely | ‘‘ those who have clung to the pursuit of knowledge 
to be pressed by the firm concerned. University | in spite of menial, laborious, or other uncongenial 
laboratories are another possible source of results, | employments, depressing poverty or dependence, 
but it does not appear that the Board would have | confinement, persecution, disease, or deficiency of 
any control of these or their publishing activities. | any of the ordinary corporeal senses,” and nobly 
It is clear that the relations between the Board he performed his task of demonstrating how the 
and the Government would require very careful | world was indebted to their force of character. 
consideration. In a sense, the Government already} With the spread of knowledge and educational 
participates in industrial research by its support facilities in western Europe, and especially in the 
of the various research associations, but the control | British Isles, during the past century, there has 





Government departments and | of more or less unfavourable circumstances,” wrote | to stop, though those who were in this country 


continued their training and eventually completed 
it. They were unable to return to China, however 
and 15 of them are still employed in this country. 
Sir Frank expressed the view that the experiment had 
been worth making and that it had laid the foundation 
for a great extension of post-war co-operation. 

The communication from the British Council is a 
sopy of a report received from Dr. Joseph Needham, 
who is now in China on behalf of the Council, out- 
lining the present position of the Chinese National 
Central Institute of Technology, and it indicates 
very vividly the difficulties which attend the provi- 
sion of technical education in China. The Institute 
was founded in Nanking in July, 1936, and Dr. 
Y. K. Wei, a chemical engineer, was appointed as 
its first President. Three-years’ courses being pro- 


does not extend farther than the granting or with-| been less and less occasion for later generations of | vided in civil, mechanical, electrical and chemical 


holding of financial assistance. Under the proposed | students to emulate the pertinacity of those whom 
arrangement, the Post Office, for instance, would | Craik, and later, Smiles, held up to admiration ; 





engineering. When the Sino-Japanese position 
worsened, the Ministry of Education decided to re- 


appear to have the right to exercise some direct | but, in the enjoyment of those improved facilities, move the establishment from Nanking to Wanhsien, 


influence on the research programme of telephone | and the prospect of still more generous provision 
apparatus manufacturers. The report shows a/| in the future, it is easy to forget that progress has 
clear realisation of the difficulties inherent in this | not been equally rapid elsewhere in the world and 
question of Government participation, but does not | that, over very large tracts of it, there persist even 
pretend to solve them. It is obvious that for the | to-day conditions comparable with any that those 
purpose underlying the proposals, which is the co-| industrious recorders portrayed. That they do 
ordination of all electrical research, the National | persist, however, has been brought home with par- 
Physical Laboratory, the Post Office Research | ticular force by some recent reports of the diffi- 
Station and other non-commercial organisations | culties which now attend the pursuit of almost 
must in some way be associated with any scheme | any branch of knowledge in China; the country 
which is adopted. The nature and extent of that which, as the source of the examination system by 
association appears to be one of the main problems | which Civil Service entry and advancement is so 


awaiting solution. It may be that the post-war 
constitution of industry will introduce a new 
perspective in the aspect of these questions. That 
is a matter on which at the present time it is useless 
to speculate. 

It should be emphasised that this report is not 
put forward as a finished working scheme. It aims 
at little more than the adumbrations of suggestions. 
That some method of co-ordinating the very varied 
and widespread electrical research now being carried 
out in this country is desirable will hardly be 


largely regulated, has exerted a greater influence 
on British domestic and foreign affairs than is 
generally realised. Two reports which we have 
received recently, one from the Universities’ China 
Committee in London and the other from the 
British Council, recall strongly to mind The Pursuit 
of Knowledge under Difficulties and throw into sharp 
relief ‘the degree of emancipation from needless 
drudgery and hardship that is enjoyed by the 
British student of technics at the present day, and 
the unsubstantial basis of much of the criticism 





denied : some duplication might be avoided ; gaps 
might be filled; valuable results might be applied 
more promptly and widely ; training for research 
might be improved ; and finance might be facilitated. 
The difficulty of the matter is appreciated and it is 
not proposed that further steps should be taken 
“until the reactions of this report have been more 
widely tested.” Some of the reactions exhibited 
in this article may appear unduly critical, but it is 
paying the report a greater compliment to treat it 
seriously and to attempt to study its possible 
implications than to receive it with facile approval 
or non-committal comment. 





| levelled against our present system and facilities. 
The first-mentioned of the two communications 
| is a report of a meeting of the China Institute, held 
| at 16, Gordon-square, London, W.C.1, on May 20, 
| when Sir Frank Gill, K.C.M.G., delivered a lecture 
|on “‘ The Chinese Engineering Apprentice and the 
Federation of British Industries’’ in which he 
indicated something of what had been done to train 
Chinese engineering students. When Great Britain 
and the United States decided that the outstand- 
ing portion of the indemnity which China undertook 
|to pay in respect of the Boxer rising of 1899 
should be used in the interests of the Chinese, they 








in Szechuen, and subsequently to a site near Chung- 
king, where it still remains. The Ministry appre- 
ciated the need for technically trained men in the 
war with the Japanese and appreciably extended the 
Institute; but, unfortunately, in June, 1940, it 
twice suffered heavy bomb damage. The establish- 
ment continued to expand, however, and eventually 
a branch school was opened some ten miles away. 
At present, there are about 1,300 students. 

It is not difficult to understand that the graduates 
from such an Institute, under present conditions, 
are men who can be trusted to exert a considerable 
influence in the near future, for they show themselves 
to possess just those qualifications that characterised 
the pioneers immortalised by Craik and Smiles. 
To men who have passed through the furnace, as 
have these Chinese students during recent years, 
no ordinary manifestations of res angustae are going 
to act as a deterrent ; they will have learned, first, 
to make up their minds, and, having done so, to 
stick tenaciously to their set purpose until it is 
accomplished. They have, moreover, a native apti- 
tude for things mechanical, and a philosophy that 
trains them to take long views; and, finally, they 
have, or should soon recover, a country rich both in 
raw materials and in opportunities. In the imme- 
diate future, development is likely to be slow, for the 
training of men to undertake the higher orders of 
responsibility in engineering work cannot be hurried ; 
for some years after the war, therefore, China should 
offer a market for British engineering products and 
a field for British technical, industrial and commer- 
cial talent. Ultimately, that phase must come to 
an end, but by that time we should have established 
relations of mutual understanding and _ respect 
that should continue to the benefit of both nations. 
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NOTES. 


Tue Brrrupay Honours List. 


On page 453, ante, we published a list of awards 
made to engineers and scientists in the first section 
of the Honours List issued on June 2 on the occasion 
of the King’s Birthday. In addition to the names 
given we are glad to note that Mr. Hugh E. C. 
Beaver, M.I.Chem.E., M.E.1.C., M.Inst.T., Director- 
General, Ministry of Works, has received a knight- 
hood, and that Mr. E. V. Hives has been made a 
Companion of Honour for services in the design of 
aero engines. The final instalment of the Honours 
List was published on June 4, and records, among 
the recipients of the O.B.E., Mr. M. E. Adams, 
Admiralty Superintending Civil Engineer, South 
Africa; Mr. L. H. Bedford, chief research engineer, 
4. C. Cossor, Limited; Mr. W. Crowson, special 
director, Vickers-Armstrongs Limited; Mr. P. I. 
Dee, M.A., F.R.S., principal scientific officer, Tele- 
communications Research Establishment, Ministry 
of Aircraft Production ; Mr. R. M. Wynne-Edwards, 
D.S.0., M.C., M.A., M.Inst.C.E., Director of Labour 
and Plant, Ministry of Works; Dr. F. H. Garner, 
F.LC., M.IL.A.E., M.1.Chem.E., Professor of Oil 
Engineering and Refining, University of Birming- 
ham; Mr. S. B. Gates, principal scientific officer, 
Royal Aircraft Establishment ; Mr. H. J. Haggar, 
hief ship surveyor, Ministry of War Transport ; 
Mr. G. W.. Harriman, production manager, Austin 
Motor Company, Limited; Mr. W. A. Harrison, 
M.Eng., M.Inst.C.E., borough engineer, Bootle ; 
Mr. A. J. Hewitt, general manager, Coventry Gauge 
and Tool Company, Limited; Mr. H. Hillier, 
director and chief executive engineer, G. and J. 
Weir, Limited ; Mr. T. F. Hurley, principal scientific 
officer, Fuel Research Station ; Mr. L. W. Kershaw, 
Principal, Leicester College of Technology and 
Commerce; Mr. A. L. Kewney, director and 
manager, Amos and Smith, Limited; Mr. G. B. 
McCormick, Principal Deputy Director of Arma- 
ment Supply, Admiralty; Lt.-Col. J. N. Peck, 
District Civil Engineer, London Midland and 
Scottish Railway ; Mr. A. N. Spriggs, general works 
manager, Hawker Aircraft, Limited; Mr. E. R. 
Sutcliffe, chairman and managing director, Sutcliffe, 
Speakman and Company, Limited; Mr. G. W. 
Tripp, F.C.G.1., M.Inst.C.E., M.I.Mech.E., Deputy 
Director, Gun-Ammunition Production, Ministry of 
Supply; Mr. H. E. Upton, technical director, 
Serck Radiators, Limited; and Mr. C. F. Uwins, 
chief test pilot, Bristol Aeroplane Company, Limited. 
The distinction of M.B.E., has been awarded to 
Mr. E. 8. Anderson, production manager, Northern 
Aluminium Company, Limited ; Mr. F. W. Bagnall, 
director, Walter Somers, Limited; Mr. S. Bram- 
hall, works director, Smith’s Stamping Works, 
Limited ; Mr. H. 8. Broom, design and production 
manager, Broom and Wade, Limited; Mr. J. 
Brown, works manager, David Rowan and Com- 
pany, Limited; Mr. J. Buchanan, yard manager, 
Greenock Dockyard Company, Limited; Mr. R. 
Edmonds, works manager, Vickers-Armstrongs 
Limited ; Mr. J. H. Evans, manager, Mountstuart 
Drydocks, Limited ; Mr. E. I. Freemantle, technical 
officer, Ministry of Aircraft Production; Mr. E. 
Graham, general manager, Sir W. G. Armstrong, 
Whitworth and Company (Shipbuilders), Limited ; 
Mr. H. W. Harper, works manager, A. V. Roe and 
Company, Limited; Mr. A. J. T. Ireland, technical 
assistant, Ministry of Aircraft Production; Mr. 
W. H. Jarratt, naval architect, Amos 4nd Smith, 
Limited ; Mr. W. E. Lambourn, director, Pressed 
Steel Company, Limited; Mr. A. R. Mitchell, chief 
of the ship drawing office, Yarrow and Company, 
Limited; Mr. J. C. Parker, Rylands Brothers, 
Limited; Mr. R. P. Perry, manager, brass plant, 
John Lysaght, Limited; Mr. W. L. Rawson, 
superintendent, B.S.A. Guns, Limited; Mr. F. A. 
Ross, chief electrical engineer, Swan, Hunter, and 
Wigham Richardson, Limited; Mr. H. Singleton, 
works director, Tempered Spring Company, Limited ; 
Mr. G. Stanning, works manager, Allen West and 
Company, Limited; Mr. F. Swift, manager of 
foundry, Darlington Forge, Limited. We note with 
gratification the large number of awards to seagoing 

engineers; so many that, unfortunately, it is not 
possible to record their names. 





Tue InstrruTion oF Gas ENGINEERS. 


The 80th annual general meeting of the Institu- 
tion of Gas Engineers was held on Wednesday, 
June 9, in the hall of the Institution of Civil En- 
gineers, Great George-street, London, 8.W.1, the 
first part of the morning session being devoted to 
the discussion and adoption of the annual report 
and accounts for the year 1942-43, the ballot for the 
election of officers, members of Council, and members 
of the Institution, the presentation of awards, and 
the delivery of his address by the retiring President, 
Mr. E. V. Evans, O.B.E., F.I.C. This was followed 
by the general meeting of the Institution’s Bene- 
volent Fund, and by the presentation and discussion 
of six short papers. The further discussion of these 
papers occupied the afternoon session. As it has 
been necessary to close this issue of ENGINEERING 
for the press somewhat earlier than usual, on 
account of the transfer of our editorial office from 
Hayes back to 35 and 36, Bedford-street, Strand, 
W.C.2, we have been unable to include the results 
of the ballot ; but particulars of these will be given 
in next week’s issue. The annual report shows that 
there has been a further increase in the membership 
of the Institution during the past year, the total 
at December 31, 1942, being 1,807. The usual 
Autumn Research Meeting was not held in 1942, 
but two reports were published for written discus- 
sion, these being the Third Report of the Chairmen’s 
Technical Committee, 1941-42, and the 19th Report 
of the Gas Education Committee, 1941-42. During 
the year, the professional, technical and educational 
activities of the Institution were well maintained 
in spite of war-time difficulties. The President, 
Mr. E. V. Evans, continued to serve on the Fuel 
Efficiency Committee of the Ministry of Fuel and 
Power, and the Institution collaborated closely, as 
heretofore, with Government departments either 
directly or through the Gas Research Board. 
Examples of this collaboration were the arrange- 
ments made with the Non-Ferrous Metals Control 
of the Ministry of Supply for the allocation of 
supplies of lead pipe to gas undertakings, and the 
circulation to all gas undertakings, at the request 
of the Ministry of Fuel and Power, of a memorandum 
on “ Fires at Gas Works and in Gas Mains.” <A 
development of importance was the formation, on 
the initiative of the Council of the Institution, of a 
Gas Engineering Advisory Board in each of the 
Civil Defence Regions. The Committees of Enquiry 
appointed by the Council in 1941 have submitted 
reports on “Gas Quality,” “Sulphur Removal,” 
““ Domestic Gas Cookers,” and “The Sizing of 
Coke.”” The tenure of the Institution’s Gas Re- 
search Fellowship, originally awarded to Dr. J. E. 
Garside in 1941, was extended for another year, as 
from August 1, 1942; the Corbet-Woodall Scholar- 
ship in Gas Engineering was awarded to Mr. F. C. 
Wood for a third year ; and the William Cartwright 
Holmes Scholarship for 1942-43 was awarded to 
Mr. D. J. Coombs. The second Arthur Duckham 
Research Fellow, Dr. E. C. W. Smith, relinquished 
the Fellowship on August 31, 1942, after three years’ 
tenure. The Birmingham Medal for 1943 was 
awarded to Dr. E. W. Smith, C.B.E., formerly 
Director of Gas Supply in the Ministry of Fuel and 
Power (whose resignation of that office the Council 
noted “with concern and great regret”); the 
Institution Silver Medal for 1942, to Mr. J. Corrigan, 
of Brighouse, for a paper on “A Domestic Block 
Tariff,’ read at a meeting of the Manchester District 
Association of Gas Engineers on October 30, 1942 ; 
and the Institution Bronze Medal to Mr. H. N. Dann, 
of Blackburn, for a paper on “ The Gas Industry in 
the Post-War ,World,” before the Manchester and 
District Junior Gas Association on January 31, 1942. 


A Lrprary oF Crvit AVIATION. 


In view of the prominent part that the British 
Overseas Airways Corporation may be expected to 
play in post-war civil aviation, and since the organi- 
sation has ramifications throughout the greater part 
of the British Empire and in many foreign countries, 
the Corporation are encouraging members of their 
staff to enlarge their knowledge of present condi- 
tions, and to this end are extending the scope of 
their staff lending and reference library. The 





library already has a large collection of scientific 
and technical works covering, among other subjects, 





engineering, aeronautics, meteorology, navigation 
and air transport; but it is felt that even these 
extensive fields are too narrow and books are now 
being constantly added to that section dealing with 
trade and development, and social and economic 
progress, in the Dominions and Colonial Dependen- 
cies. The library subscribes to a service of maps 
illustrating current developments in the world 
situation, while Command Papers and Reports on 
such subjects as health, employment, international 
affairs, trade and commerce, as well as Reports of 
the Select Committee on National Expenditure, 
are now included in the catalogue. A new section, 
regarded as being of particular importance, is one 
devoted to historical, political, and industrial 
works, the object of which is to afford facilities to 
the staff to study social and economic questions. 
Members of the staff who may be liable for service 
overseas, or whose departmental work is con- 
cerned with overseas countries, will benefit by 
the opportunities provided; for example, it is 
obviously desirable that officials and employees 
before proceeding abroad, particularly for the first 
time, should have facilities for acquiring a knowledge 
of social conditions, manners and customs, and of 
the industrial and political affairs in the country 
to which they have been posted. In addition to the 
formation of the library, a start has been made to 
gather material for a museum covering the history 
of commercial air transport. 


FRencH SHIPPING IN THE UNITED STATES. 


Mr. H. Morin de Linclays, the general repre- 
sentative in New York of the Campagnie Générale 
Transatlantique, announced recently that he had 
organised an American subsidiary, to be known as 
the French Line, Inc., with the approval of the 
United States War Shipping Administration. The 
new company has been nominated as a general 
agent of the War Shipping Administration and 
vessels will be allocated to it for operation between 
the United States and Africa. It is expected that 
ship allocations will be made from a fleet of vessels 
under the French flag which recently joined the 
United Nations. Late in March, the French naval 
authorities in the United States announced in 
Washington that a fleet of 31 French vessels, in- 
cluding nine passenger liners and 22 freighters, 
representing in all more than 200,000 gross tons, 
had been added to the inter-Allied shipping pool, 
and that they were already in operation under the 
tricolour. According to shipping men in New York, 
the vessels came from North and West Africa. In 
addition, there are vessels elsewhere in French 
Empire ports, including Madagascar and the West 
Indies possessions. The total amount of “ free” 
tonnage available to the Allies is not known. The 
13 French vessels, including the Normandie, which 
were requisitioned by the United States in 1941 
and 1942 are now under the United States and 
Panamanian flags, and most of them have seen 
months of service. It is expected that these ships 
will remain where they are and that allocations to 
the newly formed French Line, Inc., will be made 
from new additions to the “pool.” Later, if cir- 
cumstances warrant, the War Shipping Administra- 
tion may return some of the requisitioned vessels 
to French Line management. Some of the ships 
under the flag of Panama already have French 
crews. The original French Line, now engaged in 
liquidating its accounts and clearing up business 
affairs in which it was engaged prior to the armistice 
with Germany, still has a staff of 40 in New York 
City, and will be able to start operating the new 
company immediately. After the fall of France, 
the French line maintained a service under the 
control of the United States, carryipg supplies to 
North Africa and also operated ships carrying reiief 
food to France under War Shipping Administration 
auspices. 

New American Ark Line. 


The United States will soon have three instead of 
two airline connections with the other Americas, 
provision for a third airline having been made by 
the United States Civil Aeronautics Board, which 
has granted to Pan American Airways the right to 
operate between New Orleans, Louisiana, and 
Guatemala City, Guatemala, by way of Merida, 
Mexico. The Board found that, for traffic originat- 
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ing in the United States east of the Rocky Moun- 
tains, the new operation from New Orleans would 
effect savings varying from 300 miles to 700 miles 
for shipments to Guatemala, El Salvador and San 


Jose, Costa Rica. Two other United States outlets 
to vast networks of airlines in Central and South 
America are Brownsville, in Texas, and Miami, in 
Florida. The Western Hemisphere air transport 
network has been extended and has taken over 


part of the freight and passenger traffic formerly | 


handled by ocean shipping. Remote sources of 
strategic materials are being linked to this expand- 
ing air transport system. The operations of the air 
lines in Latin America totalled 26,600,000 miles in 
1940, and it is estimated that this figure may soon 
reach 35 million miles. Airline mileage in Latin 
America is two and a half times greater than that 
of the internal lines in the United States, although 
the total route mileage is only about one-fourth as 
great. A survey of air cargo operation in Latin 
America, by J. Parker Van Zandt, director of the 
United States Office of Air Transport Information, 
Commerce Department, illustrates the importance 
of cargo aircraft. This report shows that the 
Transportes Aereos Centro-Americanos, known as 
Taca, carried 104,732,000 Ib. of freight in the five- 
years’ period between 1937 and 1941, compared with 
33,732,000 Ib. carried by United States domestic 
air carriers. The growing airlines network is being 
used in hastening the shipment to South and Central 
America of drugs to fight malaria and other tropical 
diseases among workers producing materials needed 
urgently for the United Nations’ war machine, and 
to transport rubber and other urgently needed 
commodities to the United States. 


Tue INVENTION oF PERCUSSION FiRINe. 

The universal adoption of percussion firing, both 
for firearms and for industrial explosives, came 
through the slow recognition of the invention of a 
Scottish minister, the Rev. Alexander John Forsyth, 
the centenary of whose death falls on June 11. As 
a sportsman, he noticed that the flash of the old 
flint-lock priming often scared the birds before the 
charge in the gun had time to explode, and, being 
of a scientific and inventive turn of mind, he began 
to experiment. His work was done in a shed at 
the bottom of the garden of the manse at Belhelvie, 
near Aberdeen, where he lived. By the early part 
of last century, he had made a detonating powder 
and this he applied to a percussion lock. In 1805, 
his invention was brought to the notice of Lord 
Moira, afterwards the Marquis of Hastings, who 
was Master of the Ordnance and Constable of the 
Tower. In the following year, Forsyth was given a 
workshop in the Tower and by April, 1807, had | 
patented his invention. Unfortunately, Lord 
Moira was succeeded by an officer who failed to 
appreciate the new method of firing; Forsyth 
returned to Scotland a disappointed man, .and the 
Army, then engaged in the Napoleonic wars, con- 
tinued to use the flint lock, invented in the Seven- 
teenth Century. Another invention of this time was 
that of the percussion cap, brought out by Joshua 
Shaw in 1814. “Thus”, wrote Doolittle in his Jnven- 
tions in the Nineteenth Century, “‘ by the invention of 
the percussion principle by Forsyth, and that little 
copper cylinder of Shaw, having a flake of fulminating 
powder inside and adapted to fit the nipple of a gun 
and be exploded by the fall of the hammer, was 
sounded the death knell of the old flint locks with 
which the greatest battles of the world had been 
and were at that time being fought.” The new 
ideas were first used in sporting guns and it was not 
until 1834 that Woolwich made a trial of the percus- 








sion lock and approved it. Even then progress was | 
slow a.nd it waa only in 1840 that the muskets of any 
regiment were converted to the new method. In| 
August, 1841, the 2nd Border Regiment used the 
percussion lock in action at the capture of Amoy. 
Forsyth, who was born at Belhelvie on December 28, 
1768, was a graduate of King’s College, Aberdeen, 
and was licensed as a preacher in 1791. Not until 
the year of his death was any reward voted to him 
for his invention, and the first instalment of a 
pension from the Government arrived on the day that 
he was found dead in his study. An article in The 
Times of April 22, 1929, drew attention to the value 
of his work, and in 1930 a memorial tablet was 
erected to his memory in the Tower of London. 
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LETTERS TO THE EDITOR. 


PROOF LOADS OF LIFTING 
TACKLE. 


To THe Eprror or ENGINEERING. 


Sir,—A considerable amount of misunderstanding 
has resulted from the wording of the Dock Regula- 
tions Form 86/1934 in regard to the proof loads for 
lifting blocks, and the writer will endeavour to 
point out where and how the specification errs and 
to suggest that some modification should be made 
to remove the difficulties which are continually 
arising from the misinterpretation of the particular 
instruction which is being dealt with, namely, the test 
load for single-sheave rope pulley blocks. The 
specified “‘ proof load” of four times the “ safe 
working load” for a single-sheave rope block is 
very misleading to those not fully aware of the 
similarity of this test as applied to multi-sheave 
blocks. The evident intention of the specification 
is to apply a proof load on the tackle equal to twice 
the maximum load which it will be used to lift, #.e., 
proof load = 8S.W.L. x 2. If this is the correct 
interpretation, the question arises why it is neces- 
sary to test the single-sheave block to double the 
amount, or four times the safe working load. 

This statement of testing a single-sheave block 
to four times its 8S.W.L., when it is only necessary 
to test a multiple-sheave block to twice its S.W.L., 
has been the cause of considerable argument and 
an almost infinite amount of correspondence between 
users and manufacturers before this anomaly has 
been disposed of to the satisfaction of the former. 
If the wording of this specification had been 
“* Working load on the Rope,” it would have agreed 
with the test required, i.e., four times the working 
load, but with blocks of multiple sheaves the words 
“‘on the rope” could not be used with any concise 
meaning. The most important, and generally the 
only, part of the block requiring an ce of 
its capacity to carry the load with the necessary 
factor of safety is the hook, or other suspension 
fitment. Therefore the hook should be the critical 
member mentioned in any tests which have to be 
carried out. If the test or proof load is required 
to be double the safe working load, then this state- 
ment should be amplified thus—‘‘ The test load 
should be double the safe working load transmitted 
to the hook.” 

When a single-sheave block is used as a lead 
block, the working load on the rope is only half 
the load on the hook ; hence the test of four times 
the safe working load, as called for in the specifica- 
tion, which coincides with the proof load required 
of twice the S.W.L. on the hook. When, however, 
a single-sheave block is used for hauling, or as a 
return block, the working load is now on the hook, 
and is, of course, double the load on the rope. This 
is where the interpretation of the specification test 
causes protracted controversy, because it is generally 
concluded that the test on this block should be four 
times the working load on the hook, which is not 
the intention. 

That the proof load should be governed by the 
load on the hook, and should be twice this load, is 
clearly demonstrated in the case of a pair of one- 
and-one sheave rope blocks used in combination. 
Here the load on the top hook is three times the 
load on the rope, or one-and-half times the load 
that is being lifted. Hence the test load on the 
top hook of the one-sheave block must be twice the 
load that it carries under its working conditions, 
i.e., six times the load on the rope, and not four 
times, as given in the Dock Regulations; while the 
hook of the bottom block requires a proof load of 
four times the load on the rope, or otherwise double 
the load on the hook. 

To sum up, it should be borne in mind that 
where blocks with different numbers of sheaves are 
stored for general use, it is advisable that they should 
be tested to a suitable load so that the tackle can 
be employed with safety in any usable combination ; 
for example, a single-sheave block should be of 
suitable strength for use in a combination of one 
and two sheaves. Similarly, a two-sheave block 
should be of suitable strength and proof load for 
use either in a combination of two-and-two sheave 
or two-and-three sheave, as in each case the load 
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coming on the hook of the two-sheave block jg 
five times the load on the rope. 

These remarks apply equally to the British 
Standard Specification No. 408/31, which also 
states that with a single-sheave block the test load 
shall be four times the safe working load. ‘jis is 
clarified a little on page 5, paragraph 3, under the 
definition of Safe Working Loads (notice of which js 
not referred to in any particular manner and 
therefore liable to be overlooked), which states. 
“ The safe working load shall be the maximum load 


which in ordinary working can be safely lifted by 
the block, provided always that in the case of the 
single-sheave block, used singly or in combination, 
the load imposed on the pin or eye of the block 
ww not under any conditions exceed half the test 

This, in the opinion of the writer, is where the 
specification errs; it should be amended so that a 
definite statement is given to the effect that the 
proof load should always be double the safe working 
load that is transmitted to or carried by the hook 
of the block in question. 

Yours faithfully, 
G. H. Boor. 
19, Wentworth Park-avenue, 
Harborne, Birmingham, 17. 
May 6, 1943. 





STRESS DUE TO COLLAPSE OF 
VAPOUR BUBBLES IN A LIQUID. 


To tHe Eprror oF ENGINEERING. 


Srr,—With reference to the letter by Mr. Reiner 
in your issue of June 4, page 454, on “‘ Stress due to 
Collapse of Vapour Bubbles,” I was most interested 
to find him working along the lines of the tensile 
strength of liquids as an explanation of cavitation 
erosion. I may say that I consider this to be quite 
an important action, but I have not yet found it 
possible to give an adequate discussion of the relative 
parts played by tensile strength and collapse of 
vapour bubbles. I should point out that I have 
already published a short note on the tensile strength 
of water in relation to erosive action and from the 
standpoint of liquid structure. This appeared in 
Nature, vol. 150, page 605, November 21, 1942. 
Without repeating that note, I may say that the 
failure of liquid to sustain the calculated tensile 


strength in an enclosed and filled space is due not so _ 


much to its lack of rigidity as to the formation of 
vapour bubbles. It is the formation of vapour 
cavities around nuclei which prevents the full tensile 
strength from being attained. Mr. Reiner’s sugges- 
tion that the cavities will only form when the tensile 
strength has been exceeded is true only for an 
ideally pure liquid. In practice, the disturbing influ- 
ence of small particles and of dissolved gases gives 
an actual tensile strength which is usually negligible. 

In my note to Nature I pointed out that even when 
such nuclei existed, evaporation would not occur 
without a sufficiently rapid heat flow into the nucleus, 
and I suggested that even ordinary impure water 
might carry an appreciable tensile stress for a very 
short time. This would explain the known result 
that a tensile wave is transmitted in some cases 
after an explosion in open water. From this point 
of view the relative preponderance of direct tensile 
action or the indirect action of collapsing vapour 
bubbles is probably related to the frequency of the 
pressure and temperature cycle to which the system 
is subjected: The study of this is rather a difficult 
problem and, while it is being attempted, it is not 
yet possible to give a precise analysis. It is impor- 
tant to note, as Mr. Reiner points out, the possi- 
bility of fatigue working between pressure and 
tension. 

Yours faithfully, 

Research Department, R. S. Sitver. 

Messrs. G. and J. Weir, Limited, 

Cathcart, 
Glasgow, 8.4. 
June 7, 1943. 





WIRELESS STATION IN TRINIDAD.—A new wireless 
station (WVDI) has been opened in Trinidad. The 
Colonial Office states that it is for the benefit of the 
United States Armed Forces stationed there. 
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THREAD-MILLING MACHINE. 


WALTHAM MACHINE WORKS, WALTHAM, MASS., U.S.A. 














THREAD-MILLING MACHINE. 


Tue thread-milling machine shown in the accom- 
panying illustration is notable, among other things, 
for being driven by three separate fractional horse- 
power motors, of which one, seen in the centre of the 
illustration, drives the milling cutter; the second, not 
visible, drives the headstock spindle; and the third, 
seen on the right, drives the cutting-lubricant pump. 
The machine is manufactured by Messrs. Waltham 
Machine Works, Waltham, Massachusetts, U.S.A., 
and, although it has a swing of 3 in. over the saddle 
of the milling head, is most suitable for cutting threads 
not exceeding 2 in. in diameter. The maximum 
distance between the headstock and tailstock centres 
is 12 in., and the length of thread that can be cut 
depends on the way in which the work is supported. 
If the work is held between the centres, a length of 
8} in. of thread can be cut; but if it is held at the 
headstock end in a spring-loaded chuck, 10 ih. 
length of thread can be cut. The milling cutter is 
1# in. in diameter by 0-20 in. thick. 

The machine is shown in the illustration with the 
standard equipment fitted, but it can be supplied with 
additional parts to extend its utility. Dealing with the 
normal arrangement first, it will be gathered that the 
headstock spindle, which has an axial hole ? in. in dia- 
meter, is belt-driven from the motor, stepped pulleys 
being employed to effect spindle speed changes. The 
lead screw by which the milling head is traversed along 
the bed is driven from the spindle by means of change 
gears which enable 28 different threads, with a range 
of from 5 threads to 40 threads per inch, to be cut with 
one lead screw. Cross traverse of the milling head for 
setti is effected by a handwheel and screw. 
Handwheel-actuated longitudinal traverse is also pro- 
vided. The tailstock centre is also handwheel traversed 
and such of the movements as require it are provided 
with a locking lever. An indexing device on the head- 
stock enables multiple threads to be cut. Both the 
milling cutter and the work have, of course, individual 
speed control and reverse, but the cutting-lubricant 
pump is run at a constant speed. The drive can be 
arranged with speeds suitable for either brass or steel. 


The motors are wired so that a single control will 


start and stop all three at once, the start being by 
push-button and the stop being made either automatic- 
ally or by push-button, as desired. 


Some of the additional equipment referred to above 
a compensating bar for 
varying the lead of the thread to make allowance for 


consists of the following : 


changes in hardening the work, and taper attachments 
which may be either for plain tapers over the full 
range of the machine, or for shorter work in which a 
combined parallel and taper cut is required, as in 
some forms of tap, the change from one to the other 
being made automatically. As regards the cutting of 
other threads than those covered by the normal equip- 
ment, a “ translating” gear can be provided enabling 





27 metric threads ranging from 0-5 mm. to 4-0 mm. 
pitch to be cut with the threads-per-inch leadscrew. 
Alternatively, the machine can be initially fitted with 
| a metric screw to cut this range of threads and with 
| translating gear to change over to the inch system 
when required. If the threads have to be relieved, 
the normal headstock is replaced by one in which 
the spindle is geared to a camshaft in order that the 
milling cutter may be moved in and out, so providing 
for the relieving of taps, hobs and multiple cutters. 
When internal threading is to be done a special cutter 
head is provided, and this can be swivelled to the 
desired helix angle and the cutter centred for varying 
lengths of arbor. The attachment is also useful for 
relieving hobs and multiple cutters when a small 
diameter cutter is needed. The head used for multiple 
cutter threading has an outside arbor support. Cam 
operation can be arranged for use with short threads or 
with the multiple cutter head. After push-button 
starting, the feeding of,the cutter into the work, thread- 
ing, withdrawal of the cutter, return and stopping at 
the starting position, are all automatic. The floor 
space occupied by the machine is 4 ft. by 2 ft. 10 in. 
and the net weight is about 7-6 cwt. with standard 
equipment. 





IRRIGATION SCHEME IN CyprUs.—The Colonial Office 
has announced that new irrigation works, which are 
to be provided in Cyprus from grants under the Colonial 
Development and Welfare Act, will bring water to nearly 
20,000 acres of hitherto unirrigated land. The scheme 
will benefit 127 of the island’s 600 odd villages. A 
special Commissioner for Rural Development is to pre- 
pare a long-term plan of agricultural development and 
rural reconstruction which will be carried out after the 
war by means of grants under the Act. 





THE AIRGRAPH SERVICE.—The Postmaster General 
announces that Airgraph letters addressed to Australia 
will now be accepted. The charge for Airgraph letters 
addressed to personnel of H.M. Forces and of the Mer- 
chant Navy is 3d., and for those addressed to civilians 8d. 
With this extension to Australia, the Airgraph service 
now covers almost the whole of the British Empire. 
The service began in May, 1941, with the arrival of 
50,000 messages from troops in the Middle East, for 
whom an outward service was established in August, 
1941. Two months later, the service was extended to 
Aden, and in November, 1941, the first messages from 
Canada came to this country. Airgraph letters from 
India began to arrive on February 17, 1942, while an 
outward service to civilian addresses in Egypt and 
India started in May of the same year. In August, 
1942, an outward service to Canada was instituted. A 
few months later, South Africa and East Africa came 
into the Airgraph service, and, in April, 1943, Airgraph 
messages were accepted for New Zealand, the Fiji 
Islands, Tonga and the New Hebrides. 





STEAM, HEAT AND POWER 
UTILISATION CONFERENCE. 


In view of the wide field covered by the Conference 
on the Utilisation of Steam, Heat and Power, held 
on Wednesday, May 12, and Thursday, May 13, at the 
Institution of Civil Engineers, it is only practicable 
to deal briefly with some of the salient points. The 
conference was opened by Major the Rt. Hon. Gwilym 
Lloyd George, M.P., Minister of Fuel and Power. 
After emphasising the supreme importance of coal 
as a munition of war, Major Lloyd George said that 
although a combination of economies by consumers, 
greater effort by producers, and a mild winter, had 
enabled the gap between supply and demand to be 
filled, this was not sufficient in view of the fact that 
possible new fronts would be bound to lead to new and 
unpredictable demands. Though he had recently 
expressed his misgivings as to the trend of production 
to-day, the purpose of the conference was to examine 
not that, but consumers’ efforts towards reduction of 
consumption. The part played by industry during 
the past winter was substantial. The visits paid by 
the Regional Fuel Efficiency Committees had been 
widespread. Last winter they had inspected nearly 
5,000 factories and had now visited roughly 20 per cent. 
of industrial consumers burning 100 tons, or more, of 
solid fuel a year. The biggest savings in fuel could be 
made in industry and while waste was sometimes due 
to inefficiency of plant, which engineers alone could 
remedy, there was also waste that could be eliminated 
by the management. This waste was due to simply- 
handled matters, such as machines running empty, 
electric lights left on in lunch hours, the opening of 
windows to reduce stuffiness instead of adjusting the 
heating plant in advance, gas flames left burning, fur- 
naces left with open doors, steam and water running to 
waste, coal spilled from wagons and left uncollected, 
etc. He appealed for support from the manage- 
ment as well as from the technical man. As an illus- 
tration of what could be done, the saving of fuel per ton 
of metal refined in the nickel industry had been about 
40 per cent. Fuel watchers were doing most valuable 
work and though some 20,000 had been enrolled, he 
would not be satisfied until every firm, however small, 
had appointed fuel watchers. 

The chair at the first session was taken by Dr. E. 8. 
Grumell, chairman of the Fuel Efficiency Committee. 
Addressing the meeting on the Regional Organisation 
of the Fuel Efficiency Campaign, Sir John Dalton, 
London Regional Fuel and Power Controller said that 
to date, the efforts of Regional Controllers had resulted 
in a rate of saving approximating to 1,000,000 tons of 
coal perannum. The organisation had been in working 
order since last autumn only and it had therefore been 
possible to inspect not more than 17 cent. of all 
the industrial works in the country. This work, which 
assisted the national effort and also assisted industry 
itself, had been performed by 629 gentlemen, who gave 
their time and experience to it. The London Fuel 
Efficiency Committee had found that in 25 per cent. of 
the cases recommendations had been made concerni 
the lagging of exposed services, in 12 per cent. the collec- 
tion and return of condensate was concerned, another 
12 per cent. comprised advice regarding bad stoking 
and mal-adjustment of dampers ; renewal of brickwork 
accounted for 10 per cent., as also did feed-water 
treatment. 

Mr. E. V. Evans, general manager of the South Metro- 

litan Gas Company, gave an account of the Gas 

ngineering Advisory Boards, which, originating in 
the Midlands, were soon extended, on the initiative 
of the Institution of Gas ineers, to cover the whole 
country. Each civil defence region had an advisory 
board of about 12 engineers, representing undertakings 
of all sizes, the engineers of which discussed their 
difficulties with a member of a small executive com- 
mittee acting under the Board. Works were visited 
and confidential reports made to the Board. Even the 
smallest und ings could thus benefit by the experi- 
ence and advice of the leading gas engineers in the 
region, and, in some cases, assistance in the form of 
material or personnel was also provided. 

Mr. W. N. Hallet, chairman of the Cocoa and Choco- 
late and Sugar Confectionery (Wartime) Association 
Fuel Efficiency Committee, said that although the 
Association comprised over 1,600 members, only about 
180 of these burned more than 2 tons of coal per week, 
so that the larger undertakings were being, in the 
main, dealt with first. Distribution over the coun 
being very wide, five different regions had been created, 
for each of which individual members of the committee 
were ible. The replies received in response to a 


questionnaire showed that 60 undertakings out of the 


180 were suitable for an early visit. From the 

of these visits, it appeared that economies of 
the order of 10 per cent. were possible, particularly 
through such methods as the shortening of firebars, 
prevention of air leaks, and the installation of steam 





traps. A new method of lagging boiling pans had been 
developed. Close.attention was being paid to water 
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softening and to a new technique in it which could be | FLEXIBLE SHAFT COUPLING. 
applied in some cases without elaborate apparatus. ‘ell 7 ’ 

In one instance, a fuel saving amounting to 30l. a week THe transmission of power through long rotating 
was effected by an expenditure of less than 4/. a week | shafting will, as is well known, prove troublesome if 
on a softening agent. the several sections of the shafting are not in exact 
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EDUCATION AND TRAINING FOR 
ENGINEERS.* 


Tue contribution made by engineers to the materia] 





At the second session of the conference the chair 
was occupied by Lord Hyndley and the first con- 
tribution to the discussion was by Mr. J. G. Bennett, 
chairman of the Trade Association Sub-Committee, 
who, dealing with the complexities of the problem, 
observed that one very great difference between in- 
dustries lay in the proportion of fuel tke~ consumed. 
In large-scale industries, the coal consumption for each 
1,0001. value of output varied from 6 tons to 100 tons, 
while in small-scale industries the figures were from 
1 ton to 17 tons. [f, in an industry, the cost of coal 
represented 5 per cent. to 10 per cent. of the cost of 
the finished product, fuel efficiency was an important 
financial consideration, whereas, when fuel costs were 
less than | per cent., fuel efficiency could not be a main 

reoccupation of the management in normal times. 

ence, the scope for economy in large-scale industries 
was in small savings spread over a large tonnage, 
whereas, in the small-scale industries there should be 
scope for large savings spread over as maller tonnage. 
All experience went to show that there was no more 
effective method of eliminating waste and securing the 
maximum output with the minimum of fuel and power 
than the construction of an accurate energy balance for 
individual works. 

Sir Johnstone Wright, chief engineer, Central Elec- 
tricity Board, after a brief review of recent practice 
in electrical generation, drew attention to the fact that 
between 1921 and 1939 the number of British Thermal 
Units required to produce a unit of electricity fell 
from 39,000 to 17,000. Comparisons of fuel con- 
sumption by weight were apt to be misleading, owing 
to variations in the calorific value of different fuels, 
but in the period just referred to, namely, 18 years, 
the weight of coal consumed per unit generated fell 
from 34 lb. tol} lb. But for this improvement, there 
would have been a coal consumption in 1942 of 
50,000,000 tons instead of the present 22,000,000 tons. 
Since the war started, changes in the quality of coal, 
and especially unexpected variations, had at first pro- 
duced a slight worsening of the position, but this 
deterioration had now been arrested and improvement 
was beginning to show itself. 

Mr. M. G. Bennett, Chairman of the British Railways 
Fuel Efficiency Committee, said that taking the figure 
for raw coal consumed at 16,000,000 tons a year, over 
90 per cent. of this amount was burned in locomotives 
or in power stations for electric trains, the locomotive 
demand being the largest single item of the general 
consumption. Economy was being achieved in a 
variety of ways. Drivers and firemen were reached 
by educational schemes linked up with their promotion 
system. Alternative fuels had been tried, including 
scrap wood for steam raising, briquettes and house 
coal, coke, and even mixtures of coal and clean ashes, 
this latter for shunting engines. Smokebox char was 
collected and used extensively on many hot-water 
boilers. The prevention and collection of spillage 
from tenders had also been attended to. Train heating 
had been cut down, the season having been shortened 
by about 5 weeks in both spring and autumn. Eco- 
nomies had been made in railway power stations and 
services had been modified ; a further inspection had 
been made to control the points at which trains should 
“coast.” The larger locomotive and wagon works 
were receiving close attention and a costing and 
statistics system was in operation which enabled a 
check to be made on the fuel consumption in relation 
to output. Two of the most effective economy methods 
had been repair of insulation and air recuperation by 
which the heat of the flue gases or of one face of the 
furnace is utilised to heat the incoming air. Savings 
of from 10 per cent. to 40 per cent. in individual cases 
had been reported. 

Professor A. M. Bryan, Chairman of the Coal In- 
dustry Joint Fuel Efficiency Committee, said that the 
first efforts of the Committee had been directed towards 
the conservation of the fine materials of coal, such as 
dust, slurry and the solids in washery effluents, since, 
although their fuel value was low, they were amongst 
the first reserves in an emergency. A survey of the 
production of fines and the distribution of dumps 
had been undertaken. The problems of utilisation 
and transport had been surveyed. Utilisation at the 
collieries was, when practicable, the most economical 
solution, and this practice had been followed in many 
cases for some time. Processes like froth flotation and 


classifying tables had been under consideration to 
improve the grading. Attention had been given to the 
improvement of efficiency in colliery boiler and power 
lants, increase in the use of low-grade fuels, etc. Coke 
reeze was another reserve of fuel that had been under 
consideration. 


(To be continued.) 


progress of our civilisation is seldom fully appreciated. 
|The great advances which have been achieved jp 
transport, communications, and generation of power 
for heating, lighting and manufacturing purposes are 
now accepted as commonplace: and these are only q 
few of the many examples of the part which engineering 
plays in modern life. If progress is to be maintained, 
more and more attention will have to be given to the 
provision of adequate and proper training and educa. 


| axial alignment, hence the employment of the flexible 
| coupling, a number of forms of which have been de- 
| scribed and illustrated in these columns at different 
| times. A new design of flexible coupling which it is 
claimed will function satisfactorily with each of the 
coupled shafts out of line by as much as 3 deg., that is, 
with an included angle of 174 deg., is shown in the 
| accompanying figure and is manufactured by Messrs. 
| Barous Engineering Company, 3831-36, Falls-road, | tional facilities for engineers. Much has been done 
| Baltimore, Maryland, U.S.A. The principle adopted | i, ¢,. past, but many of the facilities have alway, 
for flexibility is that of the ball and socket joint, and lagged behind requirements. This is partic nlagiy 
| for power transmission that of meshing gears. The apparent in time of war, when engineering progress in 
coupling consists of four parts, namely, two sleeves into many directions is greatly accelerated. The problem 
| which the shafts are keyed and a flanged housing in | of the education of the engineer is necessarily bound up 
| two parts, bolted together. The sleeves are formed | with the the problem of general education, and much 
| with external stub teeth cut spherically at the tips | attention to-day is focused on plans for the reorganisa- 
| and roots, and the halves of the housing with matching tion of the educational system of the country. Of all 

the fields in which reconstruction planning is taking 


stub teeth cut straight across. Obviously the contact 
| area of the teeth is the same whether the shafts are place this perhaps will be the least affected by changes 
in social and economic conditions and yet it can, 
if properly designed, do more to influence those condi- 
tions than would other post-war changes. 

The many papers ‘on education which have been 
read before and discussed by the Institution of Elec. 
trical Engineers indicate the active interest which 
members of this Institution have taken in thesé matters 
for many years. In common with the other major 
engineering institutions, the Institution has shared 
with the Board of Education the responsibility for 
controlling the issue of National Certificates and in 
many other ways directly and indirectly has influenced 
many of the changes and improvements which have 
taken place in engineering education. Recently a 
sub-committee of the Post-War Planning Committee 
of the Institution prepared a papert entitled “A 
Critical Review of Education and Training for Engi- 
neers,” which was presented on March 19, 1942, in 
London, by Dr. A. P. M. Fleming, C.B.E., the chairman 
of the sub-committee. Subsequently the paper was 
presented at various local centres of the Institution 
It was the purpose of the paper to provoke discussion. 
and many valuable contributions were made by mem- 
bers of the Institution and other interested persons. 
| {| This Report is based upon the above paper and subse- 
ar | quent contributions. 
| in line or are misaligned, and backlash is kept to a| Recommendations.—There is general agreement on 
|minimum. The gears are lubricated by a filling of | the need for measures which will lead to improvement 
| grease in the interior of the housing, the grease being | i the status of the craftsman. To this end the following 
| inserted through a hole drilled through one of the | "ecommendations are made :—(a) That more care 
flanges and normally sealed by the screwed plug visible | should be exercised in the ‘selection of entrants to 
lin the figure, and is retained by flexible rings carried | craft training courses. This should be the respon- 


|in grooves at the ends of the housing. The capacity sibility of panels representing wider agg 
a 


|of transmission of a coupling for a shaft 1} in. in| &*PeTience than those of the employer alone. 
|diameter is 18-3 h.p. and for a 3-in. coupling is there should be a probationary period for all craft 
| 198-1 h.p., both figures being per 100 r.p.m. The | *Pprentices during which provision would be made for 
| maximum speed for the 1}-in. coupling is 15,000 r.p.m., | transfer to more suitable employment where necessary 
| and for the 3-in. coupling is 6,200 r.p.m. | (¢) 1 hat the apprenticeship should commence with a 
| The housing of the smaller size of coupling is 3} in. in | period in a special apprentice workshop where the 
diameter by 5} in. long, with flanges 5} in. in diameter. | elements of the craft would be acquired under = 
| The corresponding dimensions of the larger coupling are guidance of experienced instructors. W here possible 
6H in., 7 in. and 83 in. The flanges are spigotted | these workshops should be a part of the industria! 
for ease in assembly and the connecting bolts have | °@nisation, but co-operation of the local technical 
both the head and nut recessed so that there are no | colleges will be necessary where this 1s impracticable. 
projections. The couplings are assembled with a (d) That subsequent : practical training should be 
space of jj in. to } in. between the ends of the shafts | organised and that definite responsibility for the train- 
and sleeves. The housings must, of course, be slipped | "course should be accepted by each employer 
over the sleeves before the latter are keyed to the | (¢) That part-time day release should be granted for 
shafts. The material is an alloy steel. The two sizes | general education and for vocational instruction. 
referred to above are the smallest and largest made |(/f) That the combination of workshop and classroom 
at present. In between are two sizes of couplings, | Instruction should be organised on nationally recognised 
for shafts 1} in. and 2} in. in diameter, respectively, | lines and that a Craftsman Certificate be instituted. 
and it is proposed to extend the range in due course. | (9) That subsequent part-time courses should be pro- 
vided leading to certification for foremanship. (h) That 
| the school-leaving age should be raised and that the 
| full-time education received up to this age and the 

Tue Roya InstTITvTE orf CHEMISTRY.—The King has | part-time education received subsequently should both 
commanded that the Institute of Chemistry of Great | be planned on as broad a basis as possible Thus every 
Britain and Ireland, which was founded in 1877 and | facility would be afforded for development, not only 
incorporated by Royal Charter in 1885, shall be known | in the craft or trade but also in the best use of leisure, 
as “ The Royal Institute of Chemistry of Great Britain | and transfer to other types of work would be simplified 
and Ireland.” | for the man who so desires. 

—_—_—- | -The following recommendations refer to student 
apprentices, this term covering those whose practical 
training and technical education are combined on 4 
part-time basis, who will become draughtsmen, 
designers, etc., and may attain some of the highest 
executive positions. It is recommended: (a) that 
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Biast FURNACE OF REPUBLIC STEEL CORPORATION, 
U.S.A.—A description of a new blast furnace installed 
by the Republic Steel Corporation at their Youngstown 
Works, Ohio, U.S.A., is given in a recent number of the 
Iron and Steel Engineer. The furnace, which is capable 
of producing 1,100 tons of pig iron a day, was started up 
on October 12, 1942. The authors of the article, Messrs. * Report of the Education and Training and Personnel 
J. Stouffer and M. Morgan, state that the diameter of | Sub-Committee (No. 1) to the Post-War Planning Com- 
the hearth is 25 ft. 6 in., and that of the bosh 28 ft. 3 in. | mittee’ of the Institution of Electrical Engineers. Ac- 
The height of the stack is 107 ft. 3 in., and the working | cepted by the Council of the Institution on April 29, 
volume of the furnace, from the tuyére level to the stock | 1943, and authorised for issue on May 12, 1943. Abridged. 
line, is 40,100 cub. ft. t Jl. 1.E.E., vol. 89, Part I, No. 21 (1942). 
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organised schemes of practival training should be 
jnstituted, or participated in, by all employers of 
student apprentices and that recognised national 
standards should be established. (b) That part-time 
day release for study, both general and technical, 
should be compulsory and that this release should not 
be for less than one full day per week. (c) That 
attention to technical matters at the expense of the 
study of broad scientific principles should not be per- 
mitted in the early stages of the course. (d) That 
some part-time evening instruction should also be avail- 
able, but that this should not be made compulsory. 
(e) That the present schemes of Ordinary and Higher 
National Certificates should be continued and developed 
and should form an integral part of student apprentice- 
ship. (f) That consideration should be given to mak- 
ing teaching in technical schools, institutes and colleges 
more attractive as a profession. (g) That the facilities 
which are available for technical teachers to return 
to industry for short periods, to renew their industrial 
experience, should be extended. (h) That technical 
teachers should receive instruction in the art of teaching. 

As regards university trainees it is recommended : 
(a) That full-time university courses should be made 
available to any one who has the ability to obtain full 
benefit from them. There must be no financial barrier 
toentry. Schemes similar to the present State Bursary 
scheme should be implemented after the war, provision 
being made for increased transfer from National Certi- 
ficate to university courses. (b) That university 
engineering schools should cease to treat all students 
as potential high-grade scientific or technical workers. 
Those who are not, should receive instruction in 
economics, law and social science in place of the more 
advanced technical instruction. It is the duty of the 
university to equip men for leadership and not merely 
to impart advanced technical and scientific knowledge. 
(c) That university engineering students should devote 
part of the two shorter vacation periods to tutorial 
classes and part of the longer vacation period to the 
acquisition of practical experience. (d) That a period 
of the order of one year should be spent in gaining 
experience of industry before proceeding from school 
to the university. (e) That all university engineering 
graduates should be given a course of practical training 
of a broad character. 

The professional engineer must acquire specialised 
knowledge of the branch of engineering in which he is 
engaged, and the university graduate must acquire 
practical experience before he “is able to apply his 
academic knowledge usefully. These men may be 
termed “ post-advanced ” students and for this class 
it is recommended: (a) That post-graduate work at 
universities should be further developed. (6b) That 
“ post-advanced ” courses of lectures by recognised 
authorities should be provided locally, on specialised 
branches of engineering practice. (c) That technical 
colleges should extend the provision of “ post- 
advanced" courses in such subjects as economics, 
workshop organisation and management, industrial 
management, business practice. These and similar 
subjects should be studied when the student is suffici- 
ently mature to appreciate them and is likely to be 
able to make use of them. This is particularly impor- 
tant in the training of men who have been selected as 
potential executives. Such men should also be afforded 
opportunities of acquiring experience in administration. 

The following figures give the estimated composition 
of the input of apprentices and learners to the engineer- 
ing industry for England alone, for the branches of the 
industry here enumerated. Aircraft, heating and 
domestic engineering, tramways and omnibus mainten- 
ance, constructional engineering, motor engineering, 
marine engineering, electrical and mechanical engineer- 
ing, locomotive engineering, textile engineering, 
agricultural engineering, machine tools, ironfounding, 
general engineering. The figures are based upon the 
Ministry of Labour’s report on Apprenticeship and 
Training for the year 1925-26. This report gave the 
number of apprentices and learners in the industry, 
for that year, as 84,000. Allowing a 25 per cent. 
increase by 1942, and assuming a five-year apprentice- 
ship, the annual intake is of the order of 21,000. The 
estimated composition is of the following order: Ele- 
mentary school, 11,000; junior technical school, 
4,500; secondary school and public school, 5,500. 
The annual intake from the universities may be taken 
at 700. This gives a percentage composition of 50-7 


elementary, 20-8 junior technical, 25-3 secondary, | 


3-2 university. 

The vast majority of the persons engaged in the 
engineering industry receive their early education 
(before 11+ years of age*) in elementary schools. In 
all cases some form of recognised full-time education 
is compulsory up to the age of 14+. In September, 
1939, however, the school-leaving age was raised to 15 
(subject to certain exemptions where beneficial employ- 
ment is obtained), though this change is held in abey- 





* The term 11+ covers any age between 11 and 12 
years. 





ance for the period of the war. Attendance at school 
beyond the age of 14+ is governed by agreement 
between the parent and the local education authority, 
this agreement being a condition of admission to the 
various grant-aided post-elementary schools. The 
first transfer from elementary to post-elementary 
schools takes place at the age of 11+. Through 
selection by examination the most successful are trans- 
ferred to secondary schools for full-time education up 
to 16+, or in some cases 18+, and in districts where 
selective central schools are established a second group 
is chosen for full-time education up to the age of 15+. 
In some towns there is, at the age of 13+, another 
selection for those remaining at elementary schools, 
leading to transfer to junior technical, junior com- 
mercial, or trade schools. 

The purpose of the junior technical and commercial 
schools is to combine with a continuance of the general 
education some vocational training along lines appro- 
priate to one or other of a variety of industrial or com- 
mercial occupations. The trade schools devote about 
half the teaching time to specific craft training and the 
remainder to the science, mathematics and drawing 
associated with the particular trade to be followed by 
the pupil and to continued general education. Those 
boys and girls who enter industry direct from elemen- 
tary schools are, in the main, dependent on attendance 
at evening institutes for the introduction to the tech- 
nology of their work. As far as engineering is con- 
cerned, these institutes provide a two-year preliminary 
senior technical course which forms the preparation for 
the three-year courses (SI, 82, S83) leading to the 
Ordinary National Certificates in mechanical or elec- 
trical engineering. Some evening institutes cater for 
the first and second years of these senior courses—in 
odd cases even for the third—but, generally speaking, 
the National Certificate courses are conducted in the 
technical schools and colleges. 

The Ordinary National Certificate courses are fed 
also by a large body of students from the junior 
technical schools and secondary schools. In the main 
the teaching is provided through the medium of 
evening classes, although part-time day classes are 
available in some districts. Where arranged on an 
evening basis the Ordinary National Certificate course 
requires attendance on three evenings per week over 
three winter sessions, with a minimum of 150 hours 
per session. Each college must submit a scheme of 
study for recognition by the joint committee of the 
Board of Education and the professional Institution 
concerned. Advanced courses occupying two further 
winter sessions (Al, A2) and leading to the Higher 
National Certificates are conducted in the larger 
technical colleges. 

The National Diploma is awarded to students who 
have satisfactorily followed a full-time day course 
of not: less than 2 years at a technical college approved 
by the Joint Committee of the Board of Education 
and the professional Institution concerned, and who 
have passed the final examination for the Diploma. 
National Certificates are awarded to students who 
have followed part-time courses. The complete 
National Certificate course comprises the Preliminary 
course of 2 years’ duration (J1 and J2) provided norm- 
ally in evening institutes, the Ordinary National 
Certificate course occupying 3 years of evening study 
(S1, S2 and S83), and the subsequent 2-year course (Al 
and A2) leading to the Higher National Certificate. 

A typical preliminary course deals with English, 
mathematics, elementary science and drawing, while 
provision is often made for recreational activity. A 
typical Ordinary Certificate syllabus in electrical 
engineering comprises: Ist year, mathematics, engin- 
eering science, engineering drawing ; 2nd year, mathe- 
matics, mechanical engineering science, electrical 
engineering science ; 3rd year, mathematics, electrical 
engineering (direct currents and alternating currents). 
The Higher Certificate course covers more specialised 
and advanced subjects. Laboratory work is associated 
with these various courses. Many technical schools 
and colleges also make provision for craft instruction 
of various kinds leading to regional or City and Guilds 
Certificates. These trade or workshop courses are 
intended to supplement such training and experience 
in manual processes as may be afforded by the local 
industrial concerns themselves. The duration of these 
courses varies with the subject, but may be from 1 to 
4 years. A few engineering concerns organise day 
continuation schools within the confines of the factory, 
while a few others have works schools, not so much 
for the purpose of continuing the general education 
as to provide classroom instruction appropriate to their 
organised courses of apprentice training. 

Full-time day courses are available in many technical 
colleges. For engineering training these usually take 
three forms. The first provides training for the 
National Diploma. The second leads to the associate- 


ship or diploma of the college itself, or to the Associate 
Membership Examinations of the professional Institu- 

, usually 
mdon, but 


tions. The third leads to a university d 
the external degree of the University of 





in some cases that of the local university. In the 
latter case the technical college in question is regarded 
as a college of the university for the purposes of the 
degree course. The university courses extend over 
3 years for an ordinary degree and either 3 or 4 years 
for honours. Entrants must not, in general, be less 
than 17 years of age and must either have matriculated 
or have an alternative qualifying examination 
approved by the particular university. a few cases 
systematic practical training in industry forms an 
integral part of the course. At the University of 
Glasgow, for example, where the course is spread over 
four sessions, each extending from October to March, 
students devote the remaining six months of each year 
to practical training. At most of the other universities 
students are encouraged to obtain such training in 
the long vacation after the first and second years. 

In the majority of university engineering courses 
the first year is devoted largely to pure and applied 
mathematics, physics, applied mechanics, and engin- 
eering drawing. There is considerable diversity of 
practice in regard to specialisation at later stages of the 
course. In many cases, as at the University of London, 
the syllabus for the examination at the end of the 
second year is the same whether the candidate intends 
to become a civil, mechanical or electrical engineer. 
At some universities, however, the courses provide 
for specialisation throughout the second and third 
years. At the University of Cambridge students of 
more than average mathematical ability are encouraged 
to spend their first year in reading for the Mathe- 
matical Tripos Part I, and this arrangement greatly 
facilitates the study of engineering subjects in the 
second and third years. The final examination, the 
Mechanical Sciences Tripos, is usually taken at the 
end of the third year and consists of two parts, the first 
being of a general character and the second com- 
prising more specialised papers of greater difficulty. 

In practically all large engineering organisations, 
and many smaller ones, it is the established practice 
for a considerable proportion of the entrants, from 
14 to 16 years of age, to be engaged, after a probationary 
period, as trade apprentices. In the best-organised of 
these schemes, provision is made for a wide range of 
experience, partly by class instruction and partly by 
allowing the apprentice to work in a number of different 
departments. Some of the jarger organisations also 
offer apprenticeship courses to boys from secondary 
or public schools who have attained School Certificate 
or Higher School Certificate standard. Although 
similar to the trade apprentice course at the beginning, 
this type of apprenticeship, sometimes called “‘ school ” 
or “student ” apprenticeship, is intended to fill staff 
positions on the manufacturing, technical or sales side. 
Consequently these boys spend more time in staff 
departments such as drawing offices during the later 
stages of the course than do the trade apprentices. 

It is possible for an individual to complete a three- 
or four-year university course and receive little or no 
industrial experience in the process. It has therefore 
become the practice of the larger and more progressive 
engineering organisations to arrange post-graduate 
courses of practical training. In some cases these are 
known as “college” apprenticeships. The duration 
is usally of two or three years and the courses are con- 
ducted on the broad lines of the “ school ’’ or “‘ student ” 
courses previously described, with the same immediate 
end in view. In one or two cases it is possible for men 
to carry out one year of this apprenticeship before 
entering the university and complete the course after 
graduation. A further alternative is the so-called 
* sandwich ” system in which alternate periods, over 
four years, are spent at the university and in industry, 
followed by a final short period of industrial training 
after graduation. 

In the years just prior to the outbreak of war, 
certain more advanced courses of training were being 
developed in one or two leading engineering organisa- 
tions. As an example may be mentioned « scheme 
for training engineers, physicists and others for research 
work. It was fully recognised, of course, that suit- 
ability for research work depends upon the possession of 
certain inherent qualities and characteristics. Con- 
sequently, primary importance was attached to selec- 
tion. The main principles of the scheme of training 
were some period of general engineering apprentice- 
ship, followed by experience in several of the laboratories 
of the organisation under the guidance of experienced 
research workers, supplemented by lectures on the 
work in their own and associated fields. For some 
individuals the training was extended to include ex- 
perience of advanced academic work in a university 
laboratory. The expansion of schemes such as this 
has been limited by war conditions. In addition to all 
these grades of entrants some juniors and adults enter 
the engineering industry after a period of employment 
in some other sphere. These may be of any age and 
at any educational level. Before the war little, if 
any, provision was made for the organised training of 
these recruits to the industry. 

(To be continued.) 
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LABOUR NOTES. 


Sm Starrorp Cripps, Minister of Aircraft Produc- 
tion, told the Parliamentary and Scientific Committee 
of the House of Commons last week that Government 
departments, such as his own, found it difficult to get 
all the skilled staffs they required. This was, he said, 
partly due to the poor output of qualified ple from 
the universities and technical colleges. here must 
be a much higher output if Britain was to have the 
right type of man in various important industries upon 
which we should depend after the war. In many 
branches of industry, such as aeronautics, there were, 
in the Minister’s opinion, no adequate arrangements | 
for advanced training. He stressed the importance of 
linking our basic researches with production, and of 
making research an integral part of our industrial life. 











In the course of his presidential address to the Na- 
tional Association of Juvenile Employment and Welfare 
Officers last week, Mr. George Lord, of Dudley, said 
that by attracting boys and girls into the least pro- 
gressive types of work, high wages had ruined a large 
percentage of their careers. He envisaged a “ terrific 
seramble " by employers for the labour of the reduced | 
number of young people available for industry when 
the school-leaving age was raised. The least progressive 
work would be baited with the highest wage to catch 
the juvenile who lacked discrimination. 





The administration of the Essential Work Order of 
the Ministry of Labour and National Service had shown, 
Mr. Lord continued, that the attractiveness of the 
high wage has been the fundamental reason for the 
majority of a for release from essential 
work. Not only did the high wage encourage many 
parents to sacrifice the future of their children, but a 
boy frequently became unsettled when he found that 
his pal, working, perhaps, for the same firm, was | 
earning, on piecework, 50 per cent. to 200 per cent. | 
more than he was receiving on day work. 





Mr. Lord believes that it would be in the on 
not only of the boys and girls, but also of good employers 
and the State itself, if, with the extension of the school | 
age, the wages of juveniles were fixed by the State, | 
according to age, for the period during which young 
people were required to attend part-time day deme 
All boys and girls, he thinks, should be regarded as 
apprentices of the State in order that they might | 
receive some form of training. It would then be! 
necessary for all appointments to be confirmed by the | 
State, and compulsory notification of all vacancies | 
would enable blind-alley jobs to be controlled. 





Replying to a question in the House of Commons | 
last week, Major Lloyd George, Minister of Fuel and 
Power, said that the question of coal production, in | 
the light of the known wastage of manpower, was very 
carefully watched. Tremendous economies were made 
last year without any effect on the war effort. Provided | 
that we did not get a bad setback in production, he | 
was confident that we should get the coal we wanted. | 








The recruitment and training of personnel for the | 
cotton industry is discussed in the latest quarterly | 
report of the Operative Cotton Spinners Amalgamation. | 
Referring to a proposal to ask firms to state the number | 
of trained youths they could absorb, the Council | 
suggests that the words * trained personnel ” are some- | 
what vague unless what is intended is that the youths | 
are destined for managerial and executive jobs. | 
“Trained entrants,” the report states, “ suggests | 
entry into the mill at an age substantially older than | 
the age of entry of the ordinary worker, as we can 
hardly imagine that their technical training is going | 
to be started before their ordinary school terms have | 
expired. It is also suggested that after a census of | 
the openings which cotton firms might place at the | 
disposal of their trained entrants has been taken, the | 
educational facilities should be surveyed.” 





“ We do not know,” the Council goes on, “ whether | 
it is intended that a particular class of people should | 
be trained for managerial positions without going 
through the rough and tumble of the ordinary opera- 
tive’s life, but such comments and explanations as we 
have seen certainly bear that interpretation. If so, 
the scheme can hardly hope for anything more than a 
rather cold reception from the operatives’ side. The 
workers in the industry claim that they are entitled 
to the utmost consideration in such matters as promo- 
tion to managerial and executive jobs and would cer- 
tainly view with suspicion any attempt to provide 
a ready-made set of people destined for the higher 
positions, while they remain to do the dirty work and 
hew the wood and draw the water.” 








| afterwards entering the mill and assuming the important 


| don last week. The meeting was adjourned for further 


| in 1941 and were still in progress in January, 1942. 





The Council regards it as “extremely desirable ” 
that the education and intelligence of the whole of 
the staff of cotton mills should be of the highest quality. 
“ But,” it goes on to say, “ the present suggestions for 
the future filling of managerial and executive jobs seem 
to us to constitute one of the best ways possible of 
still further reducing the flow of labour to the mills 
of young people or of any person who possesses some 
ambition but whose immediate necessity is the earning 
of his living. Labour is wanted now and will probably 
be wanted more in the post-war period; but, if the 
prospects are that the occupants of the higher positions 
are to be chosen not from the earliest entrants to the mills, 
but from a class which is to receive a course of training, 


positions, then it appears to us that the appeals designed 
to attract labour are likely to fall on very deaf ears.” 





SURFACE FINISH AND THE 
FUNCTION OF PARTS.* 


By Dr. Gzore ScHLESINGER. 
(Continued from page 460.) 





The joint claim of the National Union of Railwaymen; 


Associated Society of Locomotive Engineers and Firemen | ' 


and Railway Clerks’ Association for an all-round increase | 
of 10s. a week was discussed at a conference with repre- 
sentatives of the Railway Executive Committee, in Lon- 


It is understood that a | 


consideration of the position. 
compromise offer was made on behalf of the companies, 


'and that it is to be submitted to the executives of the 


unions for their examination. 


The number of disputes involving stoppages of 
work reported to the Ministry of Labour and National | 
Service as having begun in Great Britain and Northern | 
Ireland in 1942 was 1,303 as compared with 1,251 in | 
1941. In the 1,303 disputes, about 349,500 work- 
people were directly involved (i.¢., on strike or locked | 
out) and about 106,900 indirectly involved (i.e., thrown 
out of work at the establishments when the disputes | 
occurred, though not themselves parties to the dis. | 
putes). In addition about 300 workpeople were in- 
volved, directly or indirectly, in 5 disputes which began 





| 

The total number of workpeople involved, either 
directly or indirectly, in all disputes in 1942 was thus 
about 456,700 as compared with 361,500 in the previous 
year. The aggregate time lost in 1942 by these work- 
people, owing to the disputes, is estimated at about | 
1,527,000 working days, compared with 1,079,000 | 
working days in 1941. The great majority of the | 
disputes in 1942 involved only the employees of single | 
firms and more than three-fifths of them lasted not | 
more than two days. 


| 

Among industries other than coalmining, the engin- | 
eering, shipbuilding and other metal industries ac- | 
counted for nearly two-fifths of the total number of 
stoppages reported during 1942, and for approximately | 
one-third of the aggregate number of working days | 
lost. Most of these stoppages affected only individual | 
establishments. In October, however, nearly 20,000 | 
workers engaged in shipbuilding and ship-repairing | 
on Tyneside ceased work in objection to a re-arrange- | 
ment of their pay week, the ate number of | 
working days lost being 135,000. in the same month | 
about 9,000 workpeople in the engineering industry in | 
Belfast and district were involved in a stoppage in | 
which over 120,000 working days were lost, in support | 


of a demand for the reinstatement of two shop stewards. 


In the industries covered by the statistics compiled | 
by the Ministry of Labour and National Service, the | 
changes in rates of wages reported to have come into | 
operation in Great Britain and Northern Ireland during | 
April, this year, resulted in an te increase esti- | 
mated at nearly 145,000/. in the weekly fuil-time wages 
of abont 800,000 workpeople and ma decrease esti- | 





The industries and services in which rates of wages | 
were increased included building, civil-engineering con- | 
struction, and electrical contracting in Scotland. Slight | 
decreases, mainly due to the operation of sliding scale | 


|agreemefts under which rates of wages vary with | 10-h.p. motor, had a case-hardened main 


movements in the official cost-of-living index number, 
occurred in electrical contracting in England and Wales 
and Northern Ireland. 








| 
TIMBER-MEASURING WALKING StTICKs.—According to 
the current issue of the Journal of the Chartered Sur- 
veyors’ Institution, Mr. Reginald Davey, M.Sc., F.S.I., 
has designed a walking stick which can be used for 
the measurement of trees. It is stated that the stick 
is graduated to read quarter girths, over the bark, up to 
40 in., when held against a growing tree at 5 ft., or a 
felled tree at mid-length. The reverse side is graduated 
for approximate heights up to 36 ft. Developed for use 
in Great Britain from the American Biltmore stick, the 
sticks are varied to suit the arm length of the owner and 
are obtainable from the Forest Press, Nutley, Sussex. 











Fits for Various Functions.—The distribution 0! (i{fer. 
ent degrees of surface fineness on the same sha’ with 
reference to the different fits and diameters is illu. -ated 
by Fig. 10, opposite, which shows a pump-driy. :ain 

indle made of mild steel. A and F are drive f's and 
show an average of 11 micro-in. to 14 micro-in. for /,., ; 
B, D, and G are three journals with values of 9-6 .sicro. 
in., 16 micro-in. and 14 micro-in. for haye, respec: ely, 
while C carries an oil-thrower with an easy p fit 
and E a ball race with a close push fit, both being of 
19 micro-in. to 20 micro-in. roughness. At H is free 
portion with 26 micro-in. roughness. This spindle was 
ground on the same machine with the same clamping, 
using the same abrasive wheel, the only change } ing 
in the number of strokes (run-outs) to obtain dii/-rent 


| surfaces. It is doubtful whether, with the exception of 
surfaces C, E, and H, the workman paid much att«ntion 
to differences at all. However, the appearance of the 
journals was much better than that of the other parte. 
If the operation had been planned so that the finer 

iameters were ground on a precision machine, and the 
coarser ones on an ordinary machine, the differences 


Fig.9. 
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of the fits could have been taken into consideration, 
using the finest surfaces for the bearings only, thus 
accelerating and cheapening the work 

Main Spindles of Lathes.—The main spindle of a 
diamond lathe was 2} in. in diameter and was made of 
nitrided steel, fine-ground; it was driven at speeds 
between 500 r.p.m. and 3,000 r.p.m. with a 1-5-h.p. 
motor. The front bearing gave trouble and was twice 


| mated at nearly 2,000/. in those of 120,000 workpeople. | re-lapped. The first lapping showed little —— 


have Temaining at 11 micro-in., but the second red 
the roughness to 5 micro-in., and the machine then ran 
at a much lower temperature. A lathe 30 years old, 
driven at speeds from 30 r.p.m. to 700 r.p.m. by 4 
spindle 3} in. 
in diameter, which was reconditioned by inn grinding 
to a roughness of between 2-6 micro-in. and 3-4 micro- 
in. for the front and rear bearings. It has now been 
running for 20 months in a Babbitted front bearing and 
a bronze rear bearing at all speeds without giving any 
trouble. Spindle journals and bearings should have 
very fine surfaces, and lapping, honing, micro-honing, 
and superfinishing are, in the author’s opinion, the most 
suitable processes for these highly important com- 
ponents. Fine surfaces, with roughnesses of from 
1 micro-in. to 3 micro-in. ensure the formation of an 
oil wedge and uniform oil films, and so enable fine oils 
of low viscosity to be used in bearings without oil 
grooves and with s minimum of bearing surface. A 





* Paper read before the Institution of Mechanical 
Engineers on Friday, May 21, 1943. Abridged. 
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SURFACE FINISH. 
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Surface finish micro- 
inches (r.m.s. or 
average values 


Appearance 


Movements of :— 
(a) abrasive 
(b) work . 
mechanically and 
or hydraulically 
driven 


Rotative speed of 
abrasive, surface 
ft. per minute 

Rotative speed of 
work, surface ft. 
per minute 


Grinding 


From 1 (fine) to 32 
(commercial) 


Parallel lines (sharp) 


Rotating abrasive 
Rotating 
work 


Oscil- 
lating 
e.g., cylinder 


5,000-8,000 


30-60 


Honing. 


From 1 to 8 


r ‘ross-hatched lines 


(semi-sharp) 


Rotating 

Oscil- 
lating 
Resting work 


| 


e.g., cylinder 


150-500 


None 


x 36-5. 





Mechanical 
Lapping. 


From 0-5 te & 


Random ridges 
(smooth) 


Rotating 
and re- 
cipro- 
cating 


lap 
and 
J work 


eg., wrist pin 
30-90 (for plain 
surfaces) 


16+0-001dia/ | 





Micro-finish . P 
| by Honing. Superfinishing. 
| From 0-5 to 5 From 0-5 to 5. 





Cross-hatched fine 





Random lines 





lines (smooth) (smooth) 
Rotating Rotating 
and 0s- hone and 0s- work. 
cillating cillating 
Work at rest Rotating ] 
and reci- tool. 
procating J 
€.g., bore .g., plane. 
100-300 3-50 (5-20 pre- 
ferred). 
None Roughing 10-40; 


finishing 30-60. 








Rate of reciprocation 


Abrasive tools 


Lubricant or coolant 


Continuous motion, 
vs to 2 width of 
abrasive wheel 

Circular bonded 
grinding wheel 


Coolant 1/40 emul- 
sion 








30-100 reversals per 
minute 


Expanding honing 
sticks (1 to 6 
sticks) 


30-90 reversals per 
minute 


30-100 reversals per 
minute (long 
stroke) 


300-3,000 reversals 
per minute (crank 
motion preferred) 





2 “parallel lapping 
metal discs ; loose 
abrasive 


Hone of 1 to 6 ex- 
panding sticks 


Lubricant (oil of low viscosity). 


3 to 6 expanding 
sticks (long and 
wide). 





Wide surface con— 





























Contact of tool Line contact Contact of (1 to 6) | Line contact Surface contact 
(cylinder) surfaces tact; automatic 
cessation of ac- 
tion on full coin- 
cidence of abra- 
sive and work. 
Pressure, Ib. per sq. | 2,000-20,000 E 500—1,000 Up to 1,200 (for | 50-100, but multi- | 1-30 internal; 3-50 
in. low finishing) plied by wedge external (3-20 Ib. 
action preferred). 
“_ ie 180, up to 2,000 | 20-40 20-40 wh 10-20 Not perceptible. 
deg. C. (burning steel) 
Material removal, in. 
(a) Dimensioning | 0-010-0-015 0-002-0-015 None 0 -0005-0 -001 None. 
(+) Finishing -| 0-003-0 -0005 0-001-0 -0003 0 -0003-—0-00001 0-0001-0 - 00002 0-0001—0 -00005 























SCRAPED. 


' GROUND. 
Fie. 11. Surrace 


Frostsues. X 1-5. 





favourable effect is obtained by repeated lapping 
actions. 
Fuel Injectors and 


.—The t accuracy 


~— | required of the plunger of a fuel injector will be dealt 


with later, but it should be mentioned that these 
intricate components, the external surface of which 
must remain tight against very high pressure (2,500 lb. 
per square inch), cannot be finished by grinding; the 
commercially ground surface is much too coarse. A 

und surface, even if it is very uniform, perfectly 
round and straight, does not—on account of the irregu- 
larities of the surface—remain tight, and only a 
mechanically lapped surface will give a satisfactory 
result.. The form factor increased from 45 per cent. 
with commercial grinding to 90 per cent. with mechani- 
cal lapping. A similar case is presented by the measuring 
surface of snap gauges, sold for commercial, second-class, 
and close limits. These fine measuring instruments 
should retain their accuracy during a long life, and the 
more expensive Que none gauges for close limits are 
not only justified economically, but provide the only 
means of maintaining the production of interchangeable 
parts by unskilled labour. The extra cost of fine- 
lapped gauge surfaces is outweighed several times by the 
increased life due to the reduction of gauge wear and 
to the ease with which good gauges can be repaired by 
chromium-plating the worn surfaces. 

Ground and Scraped Surfaces—The advantages 
and disadvantages of and and scra surfaces 
are well known. For and quantity manufac- 
ture the grinding process is increasingly replacing 
the slow hand-scraping process in order to eliminate 
the difficult handling by the scraping crew and the 
high cost of this work. An examination was made 
of samples of radial drills supplied by a manufac- 
turer who had replaced scraping by grinding on 
all sliding surfaces. Although the graphs (Fig. 9, 
opposite) show that the scraped samples AS1 and 
ZES were mare wnilorm end Oru than the ground 
samples AG 1 and AG 2, it should be noted that on the 
radial drill the guide ways are mainly used to adjust 
the drilling spindle and not to produce parallel plane 
surfaces ; furthermore, with ground surfaces, not only 
is the quality of the machine improved but the labour 
cost is also reduced considerably. One well-known 
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firm has provided figures showing that the hours of 
labour required on the commonest type of radial 
machine were reduced from 170 to 80 by making a 
more extensive use of grinding, and by more accurate 
manufacture of the individual components and of the 
complete machine. The sample surfaces (shown in 
Fig. 11, page 479, namely, a scraped surface on the left 
and a ground surface on the right) are good examples 
of the two methods, but it is certainly possible to obtain 
finer grinding — scraping if required. Both machining 
operations oil. -retaining surfaces, but whereas 
the oil val Gagiaped cctiag tie tinal on ol 
sides and thus retain the oil, the fine ridges of a ground 
surface on a table way are open on both sides and the 
retention of the oil will depend on capillarity. Usually 
the adhesion will suffice to retain oil or grease for a 
sufficiently long period. 

The graphs a, 6, c (Fig. 9) relate to ground cast-iron 
parts, which were not uniformly ground, even at the 
spots x and y belonging to the same piece, AG 1, since 
at spot x the value of have was 15 micro-in. (fine), com 
pared with 71 micro-in. (commercial eg at y 
The load-c area for the fine surface x had the 
small value of 42 per cent., corresponding to the pen 
record a, the basis form of ‘which is an inverted para- 
bola @,. At the rougher end y, the bearing area was 
60 per cent., represented by the pen record 5 and the 
schematic parabola },, with big load-carrying crests. 
The same surface showed different ing areas and 
shapes, which, in this case, did not affect the adjust- 
ment of the main but might have caused 
difficulties for pure sliding purposes, the wear 
at x is greater than at y. A second surface (AG 2) 


was 
ground on the same slideway machine with an 
accuracy Of Amax = 56 micro-in a form factor of 


60 per cent. The scraped surfaces AS 1 and AS 2 are 
more uniform in both directions. Surface AS1 is 
very good, but the form factors range from 46 per cent. 
to 73 per cent. The pen records show a fairly good 
shape which depends solely on the skill of the scraper. 
The magnification is 10,000 vertical and 150 horizon- 
tally (reduced § in reproduction). It is instructive to 
review the characteristics of the refining processes in 
actual use. Table I, page 479, gives the typical differ- 
ences between the and the degrees of rough- 
ness attainable. the four examples shown in Fig. 12, 
page 479, the left hand half in each is of a finely-ground 
master-piece, the right hand halves sho respec- 
tively, top left of group, diamond turned; top right, 
partially lapped; bottom left, fine lapped ; and 


bottom right, honed. The magnification is 36-5 
diameters. 
Plungers of Fuel Injectors and Alomiser Needles.— 





These parts were ed for d tral y and 
surface finish, and extraordinarily good results were 
obtained, the graphs obtained from pen records being 
even and showing very smooth surfaces. The maxi- 
mum dimensional deviations of the plungers rx 
needles were not more than 0-00005 im. and the 
surfaces, which were mechanically lapped, varied 
between 0-7 micro-in. and 1-0 micro-in. (haye), thus 

providing cnaetees examples of non-selective inter- 
Senet he needles have to be tight against 
pressures up to 2,500 lb. per square inch. 

Races for Roller Bearings.—The most usual lapping 
medium for the final finishing of race surfaces is 
chromic oxide, with which a final finish averaging from 
0-5 micro-in. to 0-6 micro-in. can be obtained. The 
question arose whether this rather expensive abrasive 
could be replaced by a powder made of cemented 
carbide, and tests showed that it could. The only 
criticism made by a ball race manufacturer was that 
when using carbide grit, the finished surface seemed 
@ little sharper to the touch than that produced with 
chromic oxide. The spot finished with chromic oxide, 
though showing rather finer irregularities on the pen 
record, showed one deep scratch, however. On ten 
readings, average differences between 0-3 micro-in. 
and 1 micro-in. were shown, whereas with cemented 
carbide the deviations varied only from 0-5 micro-in. 
to 0-6 micro-in. Since the carbide powder can be 
refined considerably, the finest and smoothest surfaces 
ean certainly be attained. 

(To be continued.) 





SHOCK-ABSORBENT MATERIAL.—Some interesting de- 
velopments of the textile shock-absorbent material, 
“ Resilitex,”’ which was described on page 67, ante, have 
recently been made in order to cut down costs and con- 
serve raw material. Two of these consist, respectively, 
of sheets of the textile, } in. thick, arranged alternately 
with } in. air spaces; and of sheets alternating with 
layers of felt. The results are stated to be highly satis- 
factory. Since “ Resilitex”’ is designed to replace such 
elastic material as spongy rubber, most articles formed 
of this substance can be successfully replaced by the 
textile substitute, the makers of which, we understand, 
are prepared to investigate the suitability of any suggested 
application. The manufacturers are Messrs. Lister and 
Company, Limited, Bradford. 


** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
a number of views given in the Specification Drawings 
in each case; where none is mentioned, the 
Specification is not illustrated. 
Ww owe inventions are communicated from abroad, 
Names, etc., of the Communicators are given in italics. 
Co; ie of Viestions wd be obtained at the Patent 
Sales. ‘Branch, 5, Southampton Buildings, 
, Mt. lane, ir. C.2, price 1s. each. 
vag Eeiaseiedimoaiaaiiaans of the of 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed ”’ is appended. 
Any person may, at any time within two months the 
date of the advertisement of the acceptance of a Complete 
pecification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the deta. 


FURNACE APPARATUS. 


549,910. Electrically-Controlled Valve. H. A. Steven- 
son, of Birmingham. (2 Figs.) August 27, 1941.—The 
valve is particularly suitable for controlling the gas 
supply to a gas furnace the air for which is supplied by 
an electric blower. Should the current to the blower 
be cut off, the solenoid is de-energised, thereby shutting 


Loff the supply of gas. When the current is again switched 


on to the blower, the gas valve must be independently 
opened. The valve is closed on its seating by helical 
tension springs fixed to the valve body. A solenoid 4 
is mounted on pillars 5 on the body, and the core of the 
solenoid controls a catch for holding the spindle 2 with 
the valve open. The catch consists of elbow levers 6 
mounted in bearings on the plate 8 supported by the 
pillars. The horizontal arm of each lever is connected 



















































































2fcTs, Dla 
or 7 | Te | 26 
H ‘OKO, q ; 
9; —_t ae ~ 
‘ 7 i. i 
6 Mp p= 
|i! 
' ' 
@ > ie 
ia 
oli 2 18 % 
s s Tt —Zw 
(649,910) 


by a short link to a pin 9a on the head of the solenoid 
core. The other arm is shouldered and a strip 10 fixed 
to the valve spindle engages the shoulders when the valve 
spindle is fully open. When the valve has been opened 
by the hand lever 3 and the current is switched on, the 
core is drawn up and pulls in the catch shoulders to 
engage the strip 10, so that the solenoid holds the catches 
in the locked position. The pivot axes of the elbow 
levers are set beyond the ends of the catch strip so that 
the pull of the spring closing the valve forces the catches 
open when the solenoid current is switched off. To 
ensure that the current to the solenoid will not be switched 
on until the valve is opened, an auxiliary snap switch 11 
is operated through a spring plunger by the arm 15 fixed 
to the catch strip. The plunger is mounted in a casing 16 
fixed to the plate 8. (Accepted December 14, 1942.) 





MOTOR VEHICLES. 
549,692. Servo Brake Mechanism. Clayton D dre 


fixed pivot rod 9, the ends of which are secured in the side 
walls of the casing. The brake levers are also freely 
pinned to the arms 6 and 6a and the upper ends of the 
latter carry a bushing 11 which surrounds, with clearance, 
the pivot rod 9.. This bushing also carries an eye formed 
on one end of a link which operates the rod of a dis- 
tributor valve. The lower end of the reaction lever 6, 
6a is connected to a servo piston 20 which makes its 


the operative stroke against a spring. When the brake 


pedal is depressed, the rod 1 is moved in the direction of 
the arrow. The reaction levers 6, 6a rock about the 
pin 10 owing to the lost motion between the bushing 5 


a/|and the pin 7, and between the levers 6 and 6a and the 


rod 9. The rocking movement operates the valve to 
place the servo cylinder under vacuum. The piston 20 











(649,692) 


is thereby moved to the right, moving the levers 6 and 
6a round the pivot rod 9, and transmitting the move- 
ment through the brake levers 8 and 8a to the brake rod 
17 to apply the brakes. The vacuum distributor valve 
acts in conjunction with the piston 20 to cause the 
piston to exert a mechanical reaction through the rod 19, 
reaction lever 6, 6a and rod 1, which is proportional to 
the tension developed in the servo cylinder thereby 
enabling the braking pressure to be felt. If the vacuum 
supply to the cylinder fails, the brakes can be applied 
by the pedal pressure only through the bushing 5 to the 
pin 7, the brake levers 8, 8a, the fork 18 and brake operat- 
ing rod 17. The pedal-operated rod and the brake-actuat- 
ing rod lie substantially in axial alignment. The effort 
applied to the pedal-operated rod 1 thus passes centrally 
and directly to the brake operating rod 17 without any 
tendency to strain the transmission members by twisting. 
(Accepted December 2, 1942.) 


MISCELLANEOUS. 


549,558. Excavator. The Conservators of the River 
Thames, of Reading, and F. M. Andrews, of Basingstoke. 
(9 Figs.) June 4, 1941.—When excavating sticky 
material difficulty is experienced in discharging the 
buckets, and the machine has been designed to overcome 
this difficulty. The scoops 1 are mounted on a4 rotary 
drum 2, the cylindrical surface of which forms one wall 
of the scoop. The remaining walls form a separate scoop 
unit which is pivoted on a bracket fixed on the inside of 
the cylindrical wall of the drum. The back wall 4 of the 
unit is concentric with the pivot axis and the leading 
edge 5 is serrated. Side walls 6 complete the pivoted 
unit and the three walls pass through a U-shaped slot 
in the circumference of the drum. The drum rotates on 





a stationary crankshaft and is driven by a chain and 
ket. The back wall 4 of the scoop is linked by rods 





Company, Limited, of Lincoln, S. E. Willett and 8S. H. 
Edge, of Lincoln. (3 Figs.) May 30, 1941.—The 
invention is a modified form of an existing type of servo 
brake mechanism in which the tendency to twist the 
mechanism when the brakes are directly operated by the 
pedal, experienced in some cases on heavy vehicles, is 
eliminated. The brake control is initiated by a pedal 
rod 1, which terminates in an eye 4 surrounding a 
tubular bush 5 carried by two arms 6 and 6a, which 
together form the reaction lever of the mechanism. The 
bush 5 surrounds, with a clearance, a pin 7, the ends of 
which pass through a pair of brake levers 8 and 8a, and 
are fixed into the limbs of a fork 18 on an output rod 17 
which is connected to the brake mechanism. The brake 
levers 8 and 8a are pivoted at their upper ends on a 








12 to the crankpin 13 of the shaft and therefore, as the 
drum revolves is alternately retracted and projected 
through the periphery of the drum. The cutting edge 5 
lies within the drum until it approaches the bottom dead 
centre, when it starts to move out and dig the ground. 
When the scoop reaches the top dead centre it is sub- 
stantially retracted, leaving the dug soil on the surface 
of the drum. Two scoops are mounted in each half of 
the length of the drum and each scoop is set at 90 deg. 
from the buckets of the pair in the adjacent half. The 
drum is mounted at the front of a track-driven vehicle, 
and the soil is scraped off on to a transverse rotary thrower 
by a scraper plate fixed to the frame. The machine 
works in the trench which it excavates. ( Accepted 








November 26, 1942.) 
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BREAKWATERS. 
By R. R. Muxrers. 
(Concluded from page 443.) 


RUBBLE-MOUN D foundations require a considerable 
time to become stable, and for this reason should be 
dumped months, or years, in advance of the super- 
structure construction. Apart from the internal 
shuffling for stable positions in the natural settle- 
ment under load, the wave action tends to flatten 
the slopes and pack the material closer by rounding 
off corners and chafing sharp projections. In 
general, there are three methods of constructing the 
rubble mounds. 

1. By tipping overend from the shore by a series 
of contractors’ lines and end-tipping trucks, as in 
the construction of a railway embankment. This 
is a very slow method. 

2. By running out staging from the root and tip- 
ping a series of layers; the lower layers being 
extended in advance of the upper, the better to con- 
solidate the material gradually. 

3. By depositing in deep water by bottom-gate 
hoppers or barges. With this method the cost and 
speed of work is much more advantageous and in 
very deep water this is the only satisfactory process. 
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Where the deposit is made from the barges 






for , useless for the placing of the pell-mell blocks as 


staging is the best method, though perhaps the 
highest in first cost. 

A method much used for the laying of heavy 
blocks in a vertical superstructure on any base is 
that of a mammoth crane, or a gate crane, of high 
capacity and wide radius, such as 50 tons to 60 tons 
at 120 ft., or one that is built as a portable crane 
gantry. The latter has two extending cantilever 
runways mounted on a massive cradle running on 
railway tracks on the breakwater roadway. Between 
the cantilevered runways, a heavy gantry crane 
operates. The movements are limited by the span 
of the latter and by the forward travel along the 
runway, or the distance this may extend over the 
scar end of the breakwater. This arrangement is 





ment and might result in a badly cracked structure. 
The occurrence of cracks under water and the dif- 
ficulty of immediate repair in a severe succeeding gale 
would cause extensive damage. To avoid such 
mishaps the blocks are sometimes placed in sloping 
courses Examples of two arrangements which 
have been used are shown in Fig. 21 (a) and (6). 
Uneven settlement on this type merely results in 
the opening of the joints, which can be easily located 
and remedied by grouting. The method of con- 
struction of this type is progressive from the shore 
end and requires the use of large capacity cranes as 
described above. The rate of construction is com- 
paratively rapid as after the bedding of the bottom 
course and the precautions taken to prevent this 
sliding out as the others are laid, it can be brought 
to full height without difficulty. To prevent trans- 
verse sliding of the courses, the blocks are dowelled 
on adjacent faces, as with the horizontally-coursed 
blocks shown in the cross-section of Dover pier, 
given in Fig. 22. 

Other methods of preventing transverse sliding 
under the heavy blows of storm waves are to cast 
the blocks with tongued and grooved faces, the one 
fitting the other, or to use double width or piano 
blocks of similar shape to those shown in Fig. 23, 
on this page, which is a cross-section of a novel sea 





wall for retaining sea water for a swimming pool at 
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the full, or almost full, height of the rubble mound | wave breakers, which can be laid by a radial crane. 
and a superstructure has to be constructed, staging |For setting heavy foundation blocks, the gantry 


supported on piles with flat bases resting on the 
rubble are used. The piles are well braced trans- 
versely and longitudinally and are carried to a 
height which will not be reached by the highest 
waves. All sections should be as light as is necessary 
to do the work, and if the face and platform do not 
present wide surfaces to the elements little trouble 
need be feared. If wooden piles are used, a round 
natural section, as is common in America, is prefer- 
able, otherwise the pile should be placed diagonally 
to the predominant gale quarter. The flat bases 
can be either of loaded timber or a flat stone lashed 
securely to the pile. For laying heavy blocks, 
or placing large caissons, there is little doubt that 





type is preferable, as the movement is more direct 
and in perpendicular directions one way. These 
heavy machines running over new work as soon as 
it is completed cause great settlement, which must 
be allowed for in the original designs. , 
Many breakwaters in moderate depths of water 
show in the construction period, and shortly after, 
settlements of 8 per cent. of the depth on rubble 
mounds ; in some cases it may be 10 per cent. It 
will be appreciated that horizontally-coursed blocks 
on such foundations will be subject to severe dis- 
locations when the settlement is not uniform. Any 
hard patches in the sea bed, as where intersected by 
rock ledges or peaks, would cause unequal settle- 














Margate. It is built out from the beach for about 
200 yards and is about 10 ft. high at the deepest 
part. It is founded on chalk rock and is open to 
the sea on all sides, being covered by 4 ft. of water 
at high tide. Despite its unpretentious function, 
it is an example of sound engineering work 
which applied proportionately cannot but reflect 
credit upon its followers. 

The cross-section given in Fig. 24, herewith, 
shows a type of horizontally-coursed breakwater 
with a piano block core. It is founded on rubble 
with a sand sub-foundation on a part of the coast 
subject to severe north-easterly gales, and in spite 
of the greatest care taken in design and con- 
struction, was breached during an exceptional gale. 
To avoid recurrence, 50-tons blocks were deposited 
on the weather side and heavy rocks or stones were 
placed as an apron over the rubble face. The lee 
face was also blanketed with heavy stones to avoid 
disturbance of the rubble by the terrific wash of 
waves overtopping the parapet and plunging into 
the harbour. 

As a contrast, the example of horizontal block 
construction with dowelled keys shown in Fig. 22 
is instructive. Constructed in an exposed position 
in the Channel at Dover, and in very deep water, 
it is an example of engineering skill in placing and 
formation that is nowhere bettered. Exposed to 
the heaviest gales and always subject to strong 
tidal currents, it stands as solid as the pyramids. 
It will be noted that the apron on t@® weather side 
is to protect the foundation frém scour. As already 
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BREAKWATER CONSTRUCTION. 


= Fig.27. 
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mentioned, the wave stroke in its recoil has a 
downward trend and the bottom course of blocks 
is further keyed into the rock foundation. 


The slight battered stepping and the heavier 
stepping at about low water has the advantage that 


the alignment of the upper portion need not follow | 


any want of truth in the lower and helps to concen- 
trate weight to increase stability as a whole. As 
this breakwater is used as a wharf for cross-Channel 
steamers, the head is L-shaped to protect the 


vessels moored alongside. The present harbour is | 
of great expanse with two entrances separated by | 
an isolated breakwater between the two heads of the | 


original roadstead breakwaters. The entrances are 


about 600 ft. wide and in the most severe gales | 


reduce the height of entering waves to a remarkable 
extent. ‘ 

Underwater F oundations.—Foundations of vertical 
faced breakwaters on rock are attended by diffi- 
culties in construction and invariably require the 
services of divers. The settlement troubles, on the 
whole, are negligible unless the surface is deeply 
fissured and ridged by sand pockets too deep to 
clean out. Where the surface is much accidented, 
it is levelled up by mass concrete or concrete bag 
work to receive the bottom block course. The 
concrete is poured through chutes into compart- 
ments on the sea bed formed of stone built up by 


divers to contain the concrete, as shown in Fig. 25 (a), | 


on this page. The surface for the stone is first 
roughly trimmed so that the bedding, if not perfect, 
will at least prevent the escape of the concrete. 
An alternative to the use of stones to avoid trimming 
the rock surface is shown in Fig. 25 (c). Jute bags 
are filled with concrete and laid by divers to the level 
required. Where it is necessary to provide a bed 
of more varying depth, the method of Fig. 25 (0) is 
used. Boards cut to the shape of the bottom by 
the divers are secured in the required position by 
steel dowels placed in holes drilled or jumped in 
the rock, and held by wedges. 

A quicker and an equally reliable method, if 
the requisite care is taken with the concrete mix, is 
to prepare canvas bags of concrete containing from 
5 tons to 10 tons. Specially built depositing boxes 
are necessary to place these in the desired position. 
The boxes have hopper gates in the bottom which, 
on opening, allow the bag to drop into place. Divers 
can then direct operations to press the bag into close 
contact with the rock and level the top. Should 
the bed drop suddenly, the sloping side should be 
stepped by blasting with small charges, if the amount 
to remove is greater than can be done rapidly by 
jumping. On the other hand, if the appliances are 
suitable and facilities, such as the use of staging and 
a gate crane, are available, the blocks and bedding 
can be completed on the lowest level, leaving a gap 
to the higher Wevel in the run of the breakwater. 
The triangular space then existing between the 
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bond joggles or dowels are continued throughout. | 
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| through hollows 6 ft. square, of which two only 





‘notably the extensions to the mole at Genoa, 
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lower blocks and the rock can be concreted by 
| placing shuttering at the ends. This is shown by 
the hatching in Fig. 26 (a). 

On side-sloping rock, however, it is advisable to 
step it or excavate to the lowest level, as shown in 
Fig. 26 (6), whether the slope is to weather or lee side. 
| Small holes or gullies can be cleaned out and con- 
|ereted to the required levels. In soft rocks, the 
dressing may be done by the divers, but in the 
harder or igneous rocks it may have to be done from 


























| reduced the dimensions considerably. In place of 
|the through hollow, top to bottom, he confined 
|the use to the two upper blocks of a four-tier 
section ; the block dimensions were 40 ft. by 15 ft. 
by 10 ft. deep, with four rectangular hollows 4 ft. 
by 2-5 ft. spaced evenly on the centre line, with 
the long sides parallel to the greatest dimension. 
The further precaution was taken of embedding the 
lowermost block in the rubble for about 5 ft. A 
pre-cast block apron 5 ft. thick and 16 ft. wide was 
added to the toe of the wall on the seaward side. 
Professor Cagli was influenced in his decisions by 
three unfortunate failures of vertical wall break. 
waters, the extension at Catania and the Algiers 
breakwaters. The Catania breakwater, attacked 





| by @ gale, was washed into the harbour, leaving the 


foundations intact. It was reconstructed with the 


| barges or staging. In view of the reliability that | “®°™° cross-section as the original. Unfortunately, 
|may be achieved by the concrete bedding with | #!most immediately after completion, it was sub- 


modern appliances, it is not advisable to use small 
broken stone or gravel as a bedding for the lower 
tier of blocks. It will be noted that the Dover 
breakwater is let into the rock surface for about 
4 ft. This is a very great advantage, as by such 
means the rock may be properly dressed for bedding 
and the scour of bag or defective concrete work is 
avoided. It is not imperative that the line of a 
| breakwater should be a continuous curve or straight 
line; secondary curves may be introduced, pro- 
viding there is a gain by better foundations and 
| natural protection. 

On the grounds that the floating caisson monoliths 
| as used at Bizerta and Zeebrugge were too unwieldy 
|to bed satisfactorily on rubble mounds, Italian 

engineers evolved a system of Cyclopean blocks the 
| full width of the breakwater. These pre-cast blocks 


| 
| 
| 
| 





| 


jected to another severe gale and collapsed for a 
second time. The upper blocks were broken and 
washed into the harbour; the lower blocks and 
foundations suffering little damage. The Algiers 
breakwater, at about the same time, suffered under 
an assault of unbroken waves of oscillation, no strong 
wind actuating them in the locality; the waves 
were about 30 ft. high trough to crest. The wall 
collapsed and was drawn seaward in an almost 
undisturbed cross-sectional form. The sand on 
which the rubble mound was placed was scoured 
out at the seaward toe and the rubble and wall slid 
into the trench so formed. 

Briefly, the conclusions were that the blocks of 
the Catania wall, in spite of their great weight, 
failed through lack of bond. On the other hand, 
the blocks of the Algiers wall were well bonded and 


were made hollow ; the ratio of the hollows to the | structurally withstood the assault of the waves ; and 
outside dimensions varied in different jobs. At|had the rubble mound been benched or extended 


Genoa, the outside dimensions were 40 ft. by 20 ft. 
sides by 12 ft. deep, with three hollows 10 ft. by 15 ft., 
| making the skin only 2 ft. 6 in. thick. The weight 
| of the hollow block was about 280 tons, which when 
filled with concrete, became about 640 tons solid. 
| These blocks were erected in threes and capped with 
|@ layer of plain, in situ, concrete, 9 ft. thick, as 
| shown in Fig. 27, on this page. The rubble founda- 
| tion was about 24 ft. high and benched as shown 
| with protecting aprons of heavy pre-cast blocks 
|laid level. From the experience gained on this 
| structure the engineers considered that a thicker 
|skin would be better practice. The breakwaters 
at Naples and Bari, shown in Fig. 28, were there- 
fore built on the same principle, but with much 
smaller hollows. The outside dimensions of the 
| blocks were 40 ft. by 15 ft. by 13 ft. deep, with 


per block were permitted. The well-known Italian 
consultant, Professor Cagli, considered that even 
these hollows were too large and in later works, 








sufficiently seawards the failure probably would not 
have occurred. Thus, had the wall at Catania been 
constructed as that of Algiers, and had the founda- 
tions of Algiers been constructed like those at 
Catania, both disasters might have been avoided. 
However, the outcome was that the authorities of 
both harbours decided in favour of reconstruction 
with adequate bond and a more extensive rubble 
mound protected by an apron of pre-cast blocks 
of about 20 tons weight. 

The present-day facilities for the manufacture 
and driving of steel sheet piling will undoubtedly 
have its effect upon the design and construction of 
post-war breakwaters. The great economies and 
speed of construction that can be achieved by its 
use are advantages not possessed by other materials. 
It appears to the author that a cellular sheet-pile 
skeleton cased in block-work, pitched rubble, or 
mass concrete, would not only add to the structural 
strength and permanence of foundations, but if 
suitably disposed, would dispense with the necessity 
for temporary staging during construction. 











ENGINEERING. 





483 








JUNE 38, 1943. _ 


LITERATURE. 


Modern Synthetic Rubbers. By Dr. HARRY BARRON, 
B.Se., A.LC., A.L.R1I. London: Chapman and Hall, 
Limited. [Price 25s. net.) 


SyNTHETIC rubber has been thrown into vivid 


relief against the dark sea of trouble which recently | 
all but swept natural rubber from the horizon. | 


Mass attention is focused on the synthetic product 
through all available glasses: some magnifying 


too much, some distorting, others colouring the | 


view. Any available guides to the promised land 
are snapped up. 
will be read, faute de mieux, and the discriminating 
will find it of some use. The volume is divided 


into three parts, namely, I. General Considerations | 


(natural and synthetic rubberlike materials: eco- 
nomics); II. Chemical and Physical Background 
(terminology: historical: chemistry of natural 
rubber: raw materials—alcohol, acetylene, petro- 
leum; polymerisation ; copolymerisation ; emul- 
sion copolymerisation) ; III. Technology (SKB and 
Bunas; Perbunan, Hycar O.R.; Chemigum ; 
Neoprene ; polyisobutylene ; butyl rubber; _ thio- 
plasts ; ethenoid elastics; comparative properties 
of elastics). The book is well produced ; but it is 
disappointing and surprising, even in war-time, 
to encounter so many errors in a technical work. 
“ Vulcanisation is a change in condition usually 
affected by heating with sulphur ”’ is the kind of care- 


lessness that makes a reader suspect covert inaccura- | 


cies even where none exist. Unfortunately, in this 
instance, they do exist. The impression conveyed is 
that, in preparing the text, the author has been work- 
ing against time ; that he has neglected the duty of 
pruning his manuscript, and has rebelled at proof- 
reading. Repetitions are numerous ; frequently 
the author lapses into a colloquial vagueness in 


his use of adjectives and adverbs; and at times it | 


The 


appears that he is not quite sure of his facts. 


tables giving net imports and exports of crude rubber | 


can only be regarded as padding; they are out of 
place in a treatise on synthetic rubbers. 

Dr. Barron, who is the head of the Plastics Depart- 
ment of Messrs. Pirelli-General Cable Works, 


Limited, refers in the preface to his long and | 


unpopular advocacy of synthetic-rubber production 
in this country, and despairs of making the powers- 
that-be ** understand what they are doing in holding 
up such a development.”” He maintains that we 
are entering on a Plastics Age, and asks: ‘* Where 
do synthetic rubbers come into this picture ?” His 
reply to his own question is enlightening: ‘‘ The 
important thing is that those plastics of pre- 
eminent importance are also involved in the pro- 
duction of synthetic rubber, either directly or as 
by-products. That enables them to be produced 
on a very large scale and very cheaply, since all 
the major costs are borne by the synthetic rubber 
production.” The italics are ours. In the circum- 
stances, it is hardly remarkable that Dr. Barron’s 
has been a voice crying in the wilderness. His 
statement, on page 24, that “‘ no really adequately 
financed scheme for fundamental research on rubber 
has ever been organised,” apparently ignores the 
excellently equipped laboratories of the British 
Rubber Producers’ Research Association at Welwyn; 
though, on a later page, there is an admission that 
academic work on raw rubber has provided the 
background for the production of synthetic resins. 
Chapter 5, on the chemical behaviour and structure 
of natural rubber, is particularly open to criticism. 
“Owing to its unsaturation, rubber is a very 
reactive material,’ says Dr. Barron; if so, it is 
strange that this reactive material is so frequently 
employed as a resistant lining for tanks and vats 
holding acids, alkalis and scores of corrosive chemi- 
cals. On page 60 is the illuminating statement : 
‘* Many investigations have shown that rubber takes 
up oxygen during oxidation ...”; and on the 
same page occurs the meaningless assertion that 
“The outstanding feature about other oxidising 
agents in relation to rubber is the use of benzoyl 
peroxide.”” Page 63 depicts the structural formule 
of guttapercha and rubber—the former said to be 
the “‘ cis,’ and the latter the “ trans ” configuration 
of the polymer; not only is this at variance with 


This one, by Dr. Harry Barron, | 





| . ° 
most experimental evidence, but the author has | locks, they are in part applicable to direct-current 


labelled the formule the wrong way round. On the | and low-tension gear, but it is mainly in connection 
following page, Harries is reputed to ascribe the | with high-tension gear that they assume importance, 


formula C,,H,, to rubber ozonide, and Meyer and 
| Mark to have employed “‘ osmetic ” pressure mea- 
|surements. Sentences with plural subjects and 


| singular verbs, and vice versa, are prevalent in this 


| chapter. 
| On page 68, it is stated that the use of alcohol 
to make butadiene has been entirely superseded, 
but, on pages 70-71, that the chief Russian buta- 
diene rubber, 8.K.B., is based on alcohol; yet, on 
page 142, S.K.B. is said to be derived from petro- 
|leum and 8.K.A. from alcohol. On page 76, the 
author observes : “‘ It is interesting to note that the 
United States firms would not launch out into syn- 
thetic rubber production on an acetylene basis’ 
which may be contrasted with the statement on page 
77 that ‘‘ the first commercial synthetic rubber— 
Neoprene—was developed by Du Pont de Nemours, 
and was derived from acetylene.” Figs. 51 and 52 
|—X-ray photographs of stretched and unstretched 
polyisobutylene, respectively—are placed in the 
wrong order. 

The author ascribes all differences between Neo- 
prenes E and G to difference in method of poly- 
merisation, the former resulting from bulk poly- 





>; | cellular form. 


|both in the book and in actual practice. The 
| particular merits of the various types of high- 
| tension gear are discussed, but the author does not 
| express a preference for any particular type. This 
impartial attitude is to be commended, as the most 
| suitable type for any specific installation is fre- 
| quently determined by local considerations which 
| cannot be taken into account in a general argument. 
lA statement of the relative qualifications of the 
| different forms provides the most useful guidance. 
| Although metal-clad gear, which originated in this 
|country, is at present in greatest favour, there are 
| still many power-station engineers who prefer the 
Stoneware cubicle gear takes up 
| considerably more space than metal-clad gear, and 
| involves more expensive buildings, but it is simple 
and accessible and is fireproof in the sense that 
| compound filling is to a large extent avoided. 

This question of fire prevention and methods of 
| dealing with outbreaks is dealt with in an interesting 
chapter, which describes the CO, and Mulsifyre 
|equipments. Some types of gear contain much 
| filling compound, which may become ignited if a 
|serious conflagration breaks out, but the presence 





merisation of chloroprene whereas the latter is|0f oil constitutes the main fire danger. This con- 
produced in emulsion; but Neoprene E has also | sideration adds importance to the work which has 


been made up by emulsion polymerisation. Neo- 
prene GN, which is produced in the largest quantity 
and is the type most widely used, is barely men- 


or applications. In discussing Chemigum and Per- 
bunan, Dr. Barron writes loosely of co-polymerising 
butadiene with ‘synthetic resins.” The main 


| and good references. 


Switchgear Practice. By ARTHUR ARNOLD, A.M.I.Mech.E., 
A.M.LE.E. London: Chapman and Hall, Limited. 
(Price 22s. net.] 

| THE contents of this book are correctly indicated 

by its title ; it is not a treatise on switchgear design, 

neither is it a collection of detailed descriptions of 
different types of gear. Its purpose, which is 
admirably attained, is to survey the whole field 
of switch and control gear from the point of view 
of the service which each class of apparatus is 
required to give in practice. Its theme is the broad 
principles which must govern both design and con- 
struction if satisfactory performance is to be attained. 


interest of the book is in the extensive bibliography 


been done on small-oil-content circuit breakers, and 
|air-blast breakers. Mr. Arnold points out that 
|these developments reduce switchgear fire risk, 


tioned ; nothing is said of its production, properties but adds that as high-tension switchgear is usually 


| associated with transformers, oilless gear would not 
completely eliminate fire danger. This is certainly 
true, but as, at least in power-station installations, 
| transformers are usually separated from the switch- 
| gear by brick or concrete walls, a transformer fire, 
|unless on a devastating scale, should not involve 
the switchgear. Incidentally, this employment of 
| masonry separation between transformer and switch- 
gear may fairly be adduced by those who favour 
cellular-type switchgear as a confirmation of the 
correctness of their views. 
| 


| British Standards for Workshop Practice: B.S. Hand- 
| book No. 2. London: The British Standards Insti- 
| tution. [Price 7s. 6d. net; by post, 8s. 3d.] 

|Ir is characteristic of British standardisation that 
| it has always been optional, so far as the engineering 
| standards are concerned, and probably most other 
| standards as well; the existence, side by side, of 
the British and the metric standards of length, both 


Necessarily there is considerable reference to details | equally legal, is typical of that freedom of selection 


of construction, but this is introduced to illustrate 
underlying principles. The book should be of much 
value to operating engineers, and those responsible 
for the layout of electric power plants, in virtue of 
its comparison of the advantages, or disadvantages, 
of different methods of attaining a specific end. It 


will also be of interest and assistance to switchgear 


designers, particularly those of the younger genera- 
tion, by its clear presentation of basic requirements 
untrammelled by the mass of detail with which 
switchgear is necessarily surrounded. 

These rémarks must not be taken to indicate that 
the book is of an academic type; on the contrary, 
it is highly practical and might alternatively be 
described as a survey of the basic aspects of present- 
day switch and control gear. It is almost entirely 
confined to British practice, reference to methods 
used in other countries being but few. The main 
excursion into a foreign field is in the fina! chapter, 
which deals with oilless circuit breakers, a type of 

| apparatus which has not been extensively developed 
in this country. The book begins with two chapters 
on direct-current circuit breakers and the method 


of treatment may be illustrated by the discussion 


of the relative qualifications of thermal and mag- 
netic tripping and the consideration of the detail 
| arrangements necessary in high-speed as compared 
| with normal breakers. Chapters on direct-current 
| starters and alternating-current breakers and star- 
ters follow. 
| switchboard arrangement are also dealt with. 

The most exténsive section of the book, embracing 
a number of chapters, is that concerned with high- 
|tension alternating-current switchgear. As these 
| chapters cover such matters as isolation and inter- 





| which the average citizen likes to think that he 
| possesses, whether he exercises it or not. In time 
| of war, however, some greater uniformity of practice 
is desirable than can be achieved by allowing to the 
| individual designer an unfettered choice among the 
many alternatives that are made possible by 
| “ universal” machine tools, and for which a world- 
| wide trade may provide precedents; and it is to 
|induce a wider acceptance of the existing British 
Standard Specifications applicable to workshop 
practice that this handbook has been compiled. It 
is issued by the British Standards Institution on 
| behalf of the Machine Tool Control of the Ministry 
of Supply, under the general editorship of Mr. J. E. 
Baty, Assistant Director of Gauges and Measuring 
| Instruments, and its purpose is outlined in an intro- 
|duction by Sir William Reavell, chairman of the 
Engineering Divisional Council of the British Stan- 
dards Institution. The full list of the standards 
| contained in the book comprises 31 specifications or 
reports of more or less general application, and five 
| in addition, dealing with aircraft materials. Most 
| of the familiar tables of screw threads, taps, limits 
and fits, ball bearings, drills and taps, keys and 
keyways, etc., will be found in the book ; but there 
|are also several War Emergency Standards, includ- 
| ing black bolts and nuts, tolerances for screw thread 
| gauges and plain limit gauges, wrought steels (bars, 
billets, etc.) for general engineering purposes, and 





Questions of "bus-bar layout and | Acme screw threads. A certain amount of inform- 


— about American screw threads is also 
included, and this has been compiled from the 
Handbook of the United States Bureau of Standards. 
The handbook should be of value in any engineer- 
!ing works, and not only during the war. 
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NOTES FROM SOUTH AMERICA. 


WaR-TIME conditions are bringing about decided | 
changes in South America’s economy, especially in 
Argentina and Brazil, and mainly in the direction of 
industrialisation. In the case ot Argentina, overseas 
trade—particularly imports—is falling steeply in 
volume, so that the position is saved only by much | 
higher prices for exports ; whereas, on the other hand, | 
internal business is active and national manufacturing 
industries are booming. Although probably only a 
war-time phenomenon, it is extraordinary in a farming 
country such as Argentina to find that the export 
trade in grain is beginning to take second place to the 
export of manufactured goods. Nevertheless, there are 
indications that the manufacturing industries, at least 
in some lines, may have reached their peak and may 
even contract sharply unless imports of certain raw 
materials can be obtained from abroad, leaving aside 
the already pressing problem of the fuel shortage. By 
some means or another, Argentina’s economy will 
have to be maintained during 1943 with only 30 per 
cent. of the essential materials, excluding fuel, which 
were imported in pre-war years to meet the then normal 
requirements of industry. A list of these essential 
items includes, prominently, iron and steel; tinplate ; 
copper, brass and bronze; machinery; vehicles and 
spare parts; refractory materials; rubber; tin; and 
soda ash. 

Argentina’s normal annual consumption of iron and 
steel amounted to 600,000 tons, most of which was 
imported. Rising prices and rationing, however, have 
induced consumers to use substitutes to a considerable 
extent, so that the requirements for 1943 are estimated 
at only about 300,000 tons ; of this it is hoped to obtain 
85,000 tons by means of imports, and a further 70,000 
tons are expected to be produced by the existing local 
foundries (which use old iron for raw materials), while | 
stocks are sufficient to cover the remaining 145,000 tons. 
However, even more severe rationing will be necessary 
in the future, especially as an acute scarcity will make 
itself felt in certain products such as steel cables, tool 
steels, lathes, black and galvanised pipes and tubes for 
oil-wells and mining purposes, and for boilers; and 
some classes of railway and tramway material. The 
imports of tinplate in 1942 were 60,000 tons, or roughly 
two-thirds of the usual consumption. Most of this, 
however, was reserved for the freezing plants for tinning 
products destined for England and the United States. 
In 1943, imports of 24,000 tons of tinplate are expected 
for the same purpose; therefore, almost the entire 
requirements of the Argentine market must be met by 
substitutes, chiefly glass and cardboard. So far as 
concerns copper, brass and bronze goods, the require- 
ments of Argentine industry are fully met by imports 
from Chile, and, in fact, certain items are now manu- 
factured in Argentina which were previously imported. 
Nevertheless, difficulties will present themselves in | 
respect of certain goods which cannot be obtained 
in quantities, and for which it has not yet proved 
possible for Argentina to solve all the manufacturing 
difficulties. Such specialised products include wire of | 
very small diameter, for the manufacture and recon- | 
ditioning of electric motors, and high-tension electric 
cables, the total requirements of which may be esti- 
mated at 2,000 tons. Many lines of import into 
Argentina have become so paralysed that business men 
formerly engaged therein have turned to other branches 
of trade, including the export of Argentine manu- 
factured goods. The scarcity of fuel oil has resulted in 
a sharp drop in cement output which, in turn, threatens 
to suspend work in many branches of the building and 
allied trades. As a result, the Argentine Government 
has declared all building materials liable to expro- 
priation owing to the shortage of supplies, such mate- 
rials including sanitary installations, electrical goods, 
heating apparatus, telephones, machinery, vehicles, 
tools and engineering equipment. 

The Argentine Government is sponsoring special 
endeavours to make up the deficit of fuel oil and other | 
liquid fuel by the manufacture of linseed oil from | 
linseed grown in the country, and is also believed to 
be contemplating buying oil tankers from Sweden and 
Spain for the Argentine State oilfields. The prospects 
for obtaining rubber are unfavourable, owing to the loss 
of Far Eastern sources and to the fact that Brazil now | 
sells its entire surplus to the United States. As a 
result, vehicles are being taken off the roads in ever 
increasing numbers, and it is feared that the pro- 
gressive disorganisation of public transport services 
will be rapid this year. This is borne out by a note 
recently sent to the Argentine Minister of Transport 
by the Buenos Aires Transport Corporation, which 
protests that the whole of the city’s transport services 
may be thrown into a state of chaos unless urgent 
measures are taken to obtain tyres, inner tubes, spare | 
parts, etc. The note mentions that the Corporation 
applied to the Rubber Distributing Committee for | 
20,000 tyres and inner tubes and received only 8,000 | 
of each. The Corporation was also suffering from an 
aoute shortage of steel, copper wire and spare parts. 





| 


| with the assistance of technicians and geologists from 


by recent restrictions imposed by the United States | 
Government. The Corporation had bought from the 
United States 200 omnibuses, but could not obtain 
permission for them to be shipped and requested the 
assistance of the Argentine Government in obtaining | 
the necessary permits. The Corporation's report for 
1942 shows a loss for the year amounting to over 
11 million pesos, compared with a loss of over 
12 million pesos in 1941. The number of passengers 
carried was 702,208,000 in 1942, against 596,078,000 





} in 1941. 


The future tendency in Brazil, as in Argentina, will 
doubtless be to utilise the surplus of export exchange 
to import a greater proportion of heavy engineering 
and other capital goods in preference to finished manu- 
factures, because of growing industrialisation. Certain 
industries, however, are affected by the shortage of | 
foreign raw materials, and the prices of a number of 
these materials are now controlled by the Government 
so as to limit the importer’s profit to 15 per cent. on 
cost, including duties. This control applies so far to 
iron and steel, rubber, caustic soda, and soda ash, and 
is shortly to be extended to cement, tinplates, etc. In 
connection with the recent comprehensive rubber 
agreements between Brazil and the United States, the 
Board for applying these agreements is to control the 
Brazilian production of tyres and all other manufac- 
tured articles of rubber. Internal trade in Brazil con- 
tinues to be affected by the shortage of transport conse- 
quent upon the lack of fuel. The Government has 
adopted further measures to meet the acute shortage of 
building materials, including a survey of supplies of 
cement and iron and steel bars for reinforced concrete 
and of the quantities required for civil construction ; 
maximum prices for such metal bars have already 
been fixed in the States of Sao Paulo and Rio Grande 
do Sul. 

Illustrating the growth of industry in Brazil, official 
statistics show that a further expansion occurred in 
the electrical energy consumed in Rio de Janeiro 
and in Sao Paulo in 1942, which amounted to} 
732,383,000 kWh, compared with 671,783,000 kWh in 
1941 and 563,363,000 kWh in 1939. The Department 
of Economic Mobilisation is taking steps to build a 
considerable number of box freight cars for one of the 
railway companies serving the principal producing zones 
of the State of Sdo Paulo; practically all the material, 
including the vacuum brakes, will be made in Brazil. 
It is expected that the new National Motor Factory in | 
Brazil will be ready for installation of the necessary 
machinery by about the end of June, and that the 
production of motors will commence this year; also, 
that an aircraft factory will be set up adjoining the 
motor factory. The Federal Council of Foreign Trade 
has formed a committee to inquire into the possibility | 
of manufacturing wireless sets and accessories in 
Brazil. 

The recent acquisition by the American Smelting | 
and Refining Company of an important nickel interest 
in the State of Goyas, Brazil, presumably foreshadows 
active development of Brazilian nickel deposits. South 
American metal supplies are vital to the Allies, and 
British importers of tin may be affected by the current 
negotiations between Bolivian tin producers and the 
United States Metals Reserve Company for an increase 
in the settlement price of Bolivian tin on the basis of 
70 cents per Ib., f.o.b. South American ports. The 
Metals Reserve Company has also agreed to increases 
of 10 per cent. for copper ore and 5 per cent. for refined 
copper in respect of Chile’s sales to the United States | 
until the end of July, 1944, the differences in the 
increases suggesting that Chile’s output must now be | 
well in excess of the country’s smelter and refinery 
capacity. In addition to this assistance to Chile, and 
to facilitate the export of machinery for various indus- | 


| tries, the United States Government has assigned to | 


Chile the sum of 5,000,000 dols. to finance a special | 
sanitation plan. The necessary plant for the national 
rubber tyre industry has arrived in Chile from 4 

| 


United States and has been installed at Maipu. This 


| enterprise has been partly financed by the General Tire 


and Rubber Company, which will also provide technical 
experts. The severe rationing of petrol throughout 
Chile has placed a great burden on the railways, which, | 


| owing to lack of rolling stock and shortage of coal, are 


finding it difficult to transport the perishable agricul- 
tural products from the southern provinces. Negotia- 
tions are proceeding satisfactorily in connection with 
the import of about 15,000 tons of coal from Australia 
and 8,000 tons from the United States for use in the 
northern provinces. Exploration for petroleum has 
been intensified in the Magallanes Territory of Chile, 


the United States. 








TRANSVAAL GOLD PrRopucTION.—The output of gold 
in the Transvaal during April totalled 1,075,363 fine oz., | 
as compared with 1,182,678 fine oz. in April, 1942. 


| Some of these had disappeared from the local market 
completely and the position had been rendered worse | 


| trical engineering itself. 
|}education tends to become technological 


| of mechanical and electrical science. 
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EDUCATION AND TRAINING FOR 
ENGINEERS.* 


(Continued from page 477.) 


Essential Elements of a Satisfactory Post-War System, 
—Closer collaboration is required between headmasters, 
professors, principals of colleges, juvenile employment 
officers and industrial representatives. It is suggested 
that such collaboration might take the form of advisory 
panels which would help prospective students to select 
the courses of study most suited to their needs. The 
panels might also give advice to students who appear 
to be unsuitable for an engineering career and make 
arrangements to transfer them to more appropriate 
work. The intimate personal contact with youths 
in training which such a system of selection would 
involve demands a very large increase in the number 
of senior persons for whom the guidance and super- 
vision of apprentices constitutes a definite responsibility. 
As far as trade apprentices are concerned, the most 
effective means of ensuring the early recognition and 
withdrawal of unsuitable recruits would no doubt 
be the general introduction of apprentice workshops, 
In selecting recruits for industry the use of psychological 
tests as an adjunct to the usual method of selection 
by interview has some advocates. There appears to 
be some doubt, however, as to the value of these tests 
and further experience of them is required. Entrance 
to the university presents another stage at which 
selection by tests would seem to be appropriate, but 
little if any evidence exists as to their practical value 
for this purpose. 

It is essential that those who wish to proceed to 
full-time education in technical colleges or universities 
should not be prevented by financial considerations. 
“* Equal opportunity for all” must become a reality 
and not remain a mere slogan. The introduction of 
the State Bursary scheme is a step in the right direction, 
and this type of scheme must be developed in the post- 
war period. Adequate provision must also be made 
for increased transfer from National Certificate to 
university courses. Largely, no doubt, because the 
accommodation in the engineering schools has so far 
been adequate for all who have wished to enter, there 
has been little attempt at pre-selection on grounds of 
personal qualities. There is growing support for the 
arrangement whereby prospective engineering under. 
graduates spend a year in industry between school and 
the university. As long as reasonable provision is 
made for continued scientific and mathematical study, 
this arrangement is in every way advantageous. 

Examination of the syllabuses of a typical Ordinary 
National Certificate course in electrical engineering 
shows that the electrical aspects receive distinctly 
more attention than the mechanical, but there is no 
marked tendency towards specialisation within elec- 
On the other hand, the 
before an 
adequate foundation has been laid in the principles 
The attention 
given to general physics is on the whole deficient, 
while the elementary consideration of electronic devices 
—now of such importance in most branches of electrical 
engineering—has not yet penetrated into many courses. 


| The fundamental difficulty associated with the National 


Certificate courses is the widespread restriction of the 
teaching to evening classes, in which the time available 
is quite inadequate. Though the proportion of students 


| who are granted part-time day release is still small, 


it was growing steadily during the years immediately 
preceding the war. 

Since the outbreak of war a scheme has been intro- 
duced whereby boys who have reached the Ordinary 
National Certificate stage are released by industry 
so that they may attend a six-months’ full-time course 
at a technical college in preparation for the Higher 
National Certificate. A possible post-war arrangement 
would be for National Certificate students to spend 
alternate periods of appropriate duration in industry 
and a technical college over a period requisite for the 
attainment of the Higher National Certificate. Given 
this, one could expect a National Certificate of much 
broader educational foundation than is at present 
possible. In the Higher National Certificate course 
it is possible for men to specialise in electrical machines, 
transmission, distribution and utilisation, or com- 
munications, though no choice among these is available 
in a large number of colleges. Where teaching is 
restricted to evening classes, the ground covered is 
limited by this restriction and the course becomes 
narrow in scope. Yet, when time for formal homework 
is added, attendance on these courses occupies a very 
large proportion of the free time available to the 
student and is very exhausting. In consequence the 
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National Certificate course as normally available leaves 
little time and energy, and stimulates little inclination 
for independent reading and thinking, and stultifies 
rather than encourages the processes of critical analysis. 

The effect of these restrictions often becomes evident 
in later years. They give scope for the development 
of grit and determination—qualities of the greatest 
value—but the price paid may be much too great. 
The solution would appear to be the replacement of 
part-time evening tockentiel instruction, in whole or 
in part, by part-time day instruction, with evenings 
devoted, under careful guidance, to independent study 
and to the fostering of wider interests. It may be 
argued that too few would utilise their evenings in this 
way to justify the concessions involved. Whether this 
would, in fact, prove to be the case would depend on 
the extent to which the colleges grasped the great 
opportunity afforded. Lord Eustace Percy has given 
expression to this opportunity in the following words : 

This, then, is surely the true future of the technical 
college. It should be a ‘local college’ in the fullest 
sense, the centre, not only of all studies, technological, 
commercial and artistic directly required by local 
industries, but also of those more academic studies at 
present carried on in detached adult classes. It will 
find that these two lines of activity not only do not 
conflict, but are strictly complementary.” If the 
technical colleges come to realise the importance that 
must be attached to National Certificate courses and 
to the proposed Craftsman Certificate courses it may 
well be that they will find it both necessary and desir- 
able to regard their external degree courses as being 
a subsidiary part of their work. Indeed, the necessity 
for such courses may largely disappear if an adequate 
system of State Burgaries is maintained after the war. 

While the degree timetables at the technical colleges 
are in general more rigid and the preparation for 
examinations more deliberate than in most university 
engineering schools, there has been little difference 
between the syllabus contents and the treatment in 
the two types of institution., Both afford opportunities 
for specialisation during at least the final year of the 
course for the examination in mechanical and electrical 
engineering for the degree. There was some evidence 
during the immediate pre-war years that the require- 
ments of industry were not fully met by the average 
product of the university engineering schools. It was 
felt that thé courses were overloaded and that more 
time should be available for the study of the basic 
scientific principles involved in the various branches of 
engineering practice. What was not perhaps realised 
sufficiently was that this state of affairs had resulted 
very largely from the earlier demands of industry for 
men capable, without any assistance from industry 
itself in respect of post-graduate training, of under- 
taking technical responsibility immediately after 
graduation. The changing point of view of industry 
regarding the desirable aims of the university engineer- 
ing schools was a natural consequence of the increas- 
ingly widespread organisation of schemes of post- 
graduate apprenticeship, associated in some cases 
with the requisite technological instruction. 

There are two vitally important needs in industry 
which the universities, in consequence of the oppor- 
tunities they afford for prolonged education on broad 
lines, should best be able to satisfy. The one is for 
men capable of interpreting scientific progress in 
relation to industrial possibilities, and of applying 


scientific methods of analysis to the problems which | 


arise in each progressive stage of technical development. 
The other is for men who combine, with a good founda- 
tion of scientific and technical knowledge, the personal 
qualities and the power of leadership specially necessary 
on the productive and administrative side of industrial 
organisation. It is therefore clear that the engineering 
schools must cease to treat all students as if they were 
destined for high-grade scientific or technical work : in 
an average year the proportion of men who are not so 
destined is high. These men should be allowed to 
replace the more advanced stages of mathematics and 
applied science by studies in such subjects as economics, 
law and social science. All would be better for a 
broader scientific attitude, less specialisation and a 
good knowledge of the English language: 

The form of the teaching is, however, of even greater 


importance. At the present time the schools of engi- | 


neering, in general, are more thoroughly organised and 
have a higher standard of formal lecturing than the 
other science schools, but attendance at formal lectures 
and laboratory experiments, and the taking of examina- 
tions which tend to relate almost entirely to the 
subject matter of these lectures, involves a risk of 
their failing to stimulate independent and critical 
thought and action. It is suggested that the teaching 
in the university engineering schools, the organisation 
of the laboratory work and the conduct of the examina- 
tions should be more actively directed towards the 
development in the students of an independent and 
critical attitude of mind. The university teacher’s 
primary aim must be to awaken the critical faculty, 
and to teach his students to assess evidence and form 





a reasoned judgment. The accumulation of factual 
knowledge at the undergraduate stage is undesirable. 

Continued systematic preparation for examinations 
in the elementary and secondary schools is producing 
far too many undergraduates who, in the words of 
Lord Eustace Percy, “do not come to the university 
to read for a degree, but to be lectured into one.” 
The university engineering schools appear to experience 
great difficulties in this respect. The importance of 
affording opportunities for non-technical studies has 
been mentioned. It is no less important to provide 
ample time for students to participate in the corporate 
life of the university. Such participation is a <ahishie 
factor in university education and yet its benefits are 
largely denied to engineering students at provincial 
universities, due partly to the overcrowded timetables 
and partly to the limited provisions for residence. 
These considerations suggest that there is a strong case 


tions do much, others do nothing. Some scheme of 
training organised on a national basis is considered 
essential for such men. The training should not 
necessarily be limited to one company for each in- 
dividual: some time might be spent in each of several 
companies. The training should be supplemented 
throughout by lectures and discussions dealing with 
the materials and manufacturing processes adopted 
for various purposes, the reasons—economic and other- 
wise—for their adoption, their limitations, possibilities 
of improvement, etc. All this should be additional 
to the schemes of instruction outlined above. In 
planning the course of training due regard should be 
paid to the technician’s need to obtain understanding 
| of the craftsman’s outlook, and a knowledge of the 
| organisation of industry. 

Following the educational preparation of the degree 
course the engineering graduate should embark on a 





for the revision of sessional timetables of university 
engineering schools. At present, two vacations last 
for one month each and the other for four months. 
In general, part of the long vacation is spent in works, 
but it is probable that many students do not spend the 
major part of the remaining vacation periods in con- 
solidating the work of previous terms. If a portion 
of this time were devoted to tutorial classes, preferably 
individual, conducted by the members of the teaching 
staff, the general intensity of instruction in term time 
could be reduced. 

The essence of natural science is a system of ideas, 
| an attitude of mind. By logical deduction from certain 
| hypotheses it has perceived relationships between 
things not previously thought to be related, discovered 
other things previously unnoticed, and, in general, has 
provided a coherent description of natural phenomena. 
The scientist’s desire is to enlarge the realm of this 
body of valid ideas, and his methods of teaching and 
investigation are directed to that end. An inevitable 
product of his work is the disclosure of things which 
| mankind finds useful in constructional activities ; the 
| effective use of these products is one of the great 
| functions of the engineer and dominates his scheme of 
| academic instruction. This difference of primary desire 

produces profound distinction between the teaching 
of natural science and of the engineering sciences. 
The engineer’s preoccupation with teaching the use of 
|existing things must necessarily tend to make his 
| subject static, immersed in detail rather than vital 
| with wide perspective. A great and necessary correc- 
| tive to this tendency is to make research a prominent 
feature in an engineering school. It will help the 
ordinary student to perceive something of the attitude 
as well as of the technique of science, and this attitude 
| he must have if he is to be creative as an engineer. 

| The electrical industry requires a supply of skilled 
|and trained investigators, ordinarily called “ research 
|engineers"’; some of these can be trained in the 
| engineering schools of universities, and perhaps must 
| be trained there because of the beneficial effect on the 
| teaching in these schools. Teaching is a many-sided 
jart, and the teacher must love teaching for its own 
| sake. Teaching of research methods provides him with 
certain essential teaching opportunities which he cannot 
| otherwise get. Close association between master and a 





small group of pupils has been a method employed | 
throughout the ages by those who hoped they had | 


| something to impart in art and the humanities; it is 
|applicable in engineering also through the teaching 
of research methods. A prominent group of research 
students is thus a necessary part of an engineering 
school ; it is required to give scope to its teachers, 
and coherence and balance to its teaching. 

The few years preceding the war saw the beginnings 
of an important development in this direction which 
should be considerably expanded in the post-war 
period, namely, the provision of facilities for men 
engaged in the engineering industry and who have 
the necessary aptitude and desire for research, to pro- 
ceed to university engineering schools for a period of 
one or more years. This has the double advantage of 
strengthening the research side of the engineering 
schools by the introduction of men of more mature 
experience than the normal post-graduate student, 
and affording to the individual the opportunity for 
| academic study at the age when he is best able to take 
advantage of the guidance which can be given him by 
the university staff. 

While the importance of practical training for the 
prospective professional engineer is generally admitted, 
no national scheme of training exists. The amount 
of time, attention and money devoted to such training 
varies from company to company, depending upon 
the size of the organisation and the views of the 
management as to the benefit to be derived. The 
tendency has been to make arrangements whereby 
the young apprentice spends definite periods in different 
sections or departments of the works, with little regard 
to the actual amount of training received in any given 
section. Consequently much of his time is wasted 
|on tedious work of no instructional value. The over- 
riding defect, however, is that whereas some organisa- 











course of practical training of the broadest possible 
| nature, and at this stage he should receive sufficient 
| remuneration to enable him to be self-supporting. The 
broad acquaintance with engineering which the graduate 
| obtains in this way will help him to decide upon the 
specialised branch of engineering employment to which 
| he will devote himself. One year after graduation is 
probably the earliest at which most students should 
| decide on the branch for which they are best fitted ; 
|and one to two further years of general training are 
| necessary before the men are finally attached to specific 
| posts in their selected branches. During this practical 
| training the men will acquire by observation and inquiry 
| —and by independent reading—a good deal of general 
| engineering knowledge and much information relating 
| directly to the particular branch of work in which they 
| will finally make their careers. The amount of infor- 
|mation and accumulated experience which a man 
must acquire before he can hope—or be expected—to 
|make an original contribution to development is, 
however, often so great that its acquisition purely by 
| independent effort may be an extremely inefficient 
| process. For this reason, particularly, there is a great 
|need for systematic post-graduate instruction, both 
| full-time and part-time. 

| In a few cases this instruction is afforded within the 
| industrial concerns themselves as an integral part of 
|the training schemes. This arrangement has many 
advantages ; but the great disadvantage is that access 
| to it is limited. Arrangements similar to those success- 
fully instituted in the Manchester area in 1937 under 
the auspices of the Regional Advisory Council re- 
| sponsible for co-ordinating technical and other forms 
| of further education, and with the active support of 
this Institution and the Institution of Mechanical 
| Engineers, are likely to be advantageous. Eight 
| courses of lectures were arra: .ed for the session, the 
| topics dealt with being of spcvinl importance to the 
| industrial organisations in the region. In each instance 
| the course was controlled by an organising lecturer with 
| authority to invite other specialists, more immediately 
concerned perhaps with certain sections of the syllabus, 
| to co-operate by giving lectures supplementary to his 
| own. The classes were arranged as a lecture period of 
| one hour followed by an indefinite period of informal 
| discussion, to which great importance was attached. 
Such discussion is valuable because it encourages the 
students to take an active, as distinct from a purely 
passive and receptive, part in the dissemination of the 
knowledge to be gained. 

In most large technical colleges a number of classes 
of post-National Certificate standard are available : 
these are generally provided as constituent parts of 
organised courses of study for recognised certificates 
or qualifications (important among which is often the 
associateship of the college). Of these, the courses 
dealing with various aspects of workshop organisation 
and management, industrial management, business 
practice and the like, deserve special mention. It 
| seems that formal instruction in these subjects can be 
given with real profit only at the stage when, having 
entered industry as an employee, the student comes 
face to face with them as practical realities directly 
affecting his welfare and his progress to a position of 
responsibility. There have been widespread complaints 
in the past regarding the dearth of technically trained 
men who have sufficient interest in, and knowledge of, 
the problems of organisation and administration, com- 
bined with the right personal qualities, to meet the 
needs of modern industry. The fault is not that the 
appropriate courses are not widely available, but that 
few university graduates and holders of Higher National 
Certificates take advan of them. It seems that 
with many students the thirst for knowledge soon dis- 
appears once the attraction of a d title or of a 
certificate has been removed. The scheme of instruc- 
tion instituted by the Manchester Regional Advisory 
Council offered no such attractions and afforded no 
artificial stimulus to the acquisition of knowledge. The 
success and the extension of this type of scheme are 
therefore a matter of considerable educational interest 
and importance. 








(To be continued.) 
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SINTERING PLANT FOR FINE ORES 


A NEW sintering plant recently placed in operation 
by the Youngstown Sheet and Tube Company, Ohio, 
U.S.A., will materially increase the output of the blast 
furnaces of the Youngstown district. It is situated 
immediately east of the Campbell blast-furnace unit 
of the company and has a rated daily output of 2,400 
short tons of sinter. The function of the plant is to 
process fine Lake ores together with dust from the dry 
dust catchers which are located at the blast furnaces. 
Because of their physical size, it is impracticable to 
charge these ores directly into the blast furnaces, but 
by partially fusing them in conjunction with other 
materials, such as flue dust, coke breeze and scale, they 
are reduced to a usable condition. The mixture is 
heated until it is partly fused and at the same time 
air is forced through the mass, forming air cells or 
pockets. The preparation of sinter in this way, in 
addition to recovering valuable raw materials which 
could not otherwise be used, leads to increased 
output and reduction of fuel consumption in the 
blast furnaces. 

The ore treated by the plant is delivered into a raised 
hopper by a 50-ton wagon drawn by an oil-engine loco- 
motive. The other materials, such as flue dust or coke 
breeze, are delivered to hoppers at a lower level. The 
hoppers feed belt conveyors which supply a main 
elevating belt conveyor, 197 ft. long, and this discharges 
on to a 5 ft. by 14 ft. vibrating screen which removes 
all material over } in. in size. The hopper conveyors 
may be operated together or separately so that any 
desired proportion of ore and dust may be delivered to 
the vibrating screen. Oversize material from the screen 
passes down a chute to wagons which deliver it to the 
furnaces. The fines, passing through the screen, fall 
on to another belt conveyor, 64 ft. long, which dis- 
charges on to a shuttle belt conveyor located above a 
series of seven storage bins. By moving the shuttle 
conveyor, material may be delivered to any bin. Fig. | 
shows five of the bins, which are 19 ft. in diameter ; 
each has a nominal capacity of 450 short tons. 

There are two sintering machines in the plant. 
These operate independently and may be employed to 
deal with different grades of material. To enable this 
to be done, separate feeder systems are provided 
between the storage bins and each machine. The 
arrangement is shown in Fig. 1. As will be seen, there 
is a belt conveyor at each side of the row of bins, one 
for each sintering machine. Under each bin there is a 
revolving table which serves as a dise feeder, the 





material carried being trapped by a stop and diverted | 


on to the belt. The revolving tables are driven by 
600 r.p.m. to 1,800 r.p.m. variable-speed motors. As 
any combination of bins may be arranged to discharge 
their burden on to the belt conveyors at any time, 
any desired mixture may be delivered to each of the 
machines. For instance, two different types of ore, 
each combined with a given proportion of flue dust 
which was blended on the conveyor belt from the main 
hoppers, can be mixed by arranging the discharge 
from the bins and combined with any desired per- 
centage of coke breeze with which one of the bins is 
filled. The arrangement allows material to be delivered 
to the sintering machines so as to enable them to 
operate at the best speed and depth of bed. 

The bin conveyors, which are 24 in. wide and 185 ft. 
long, discharge on to another belt conveyor, at right 
angles. This delivers the mixed material to a hopper 
at the primary pug-mill. Screenings from the finished 
sinter, known as return fines, are also delivered to this 
hopper, as also is the spillage from the head and 
discharge ends of the sintering machines. The pug- 
mill mixes the material from the hopper, water being 
added as necessary. From the mill, by means of a 
further conveyor, the material is delivered to a mixer, 
known as a “ fluffer.” This machine, which is illus- 
trated in Fig. 2, carries out the final thorough mixing 
and moisture tempering. It is located above the charg- 
ing end of the sintering machines and discharges the 
mix to a swinging chute which spreads it uniformly on 
the sintering machine pallets. 

The sintering machines are 87 ft. long and have 
grates 6 ft. wide; they have some resemblance to 
chain-grate stokers. The pallets, which carry the 
grate bars, form an endless chain and are driven, 
through a sprocket wheel at the charging end of the 
machine, by a variable-speed motor which enables 
speeds between 4 ft. and 12 ft. per minute to be ob- 
tained. The material deposited on the moving grate by 
the chute is levelled by a stripping plate, which may be 
adjusted to regulate the thickness of the bed. The 
furnace consists of a series of producer-gas burners sup- 
plied with high-pressure blast air. They are arranged 
vertically above the grate at the entrance end, as shown 
in Fig. 3, opposite. Below the pallets, there are 12 wind 
boxes connected to a suction-fan system, which induces 
a flow of air downward through the bed, and ensures 
continuous combustion. The provision of the correct 
percentage of carbon in the mix is of importance, as 
sintering has to be completed by the time the material 
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Fig. 2. ‘* FLurFrerR”’ ror Frnat MIxine oF SINTER MATERIAL. 


reaches the discharge end of the machine. This per- 
centage is regulated by controlling the amount of coke 
breeze added. The finished sinter is discharged on to 
a double-deck bar screen and is delivered to a sinter pit, 
shown in Fig. 4, opposite. The material is cooled by 
water sprays and is removed for transport by a 20-ton 
grab crane. 

The down-draught system, corinected to the wind 
boxes under the grate, contains primary baffle dust 
catchers from which the gases pass through two Sirocco 
dust catchers on their way to the induced-draught 
fan. The dust and fines collected are returned to the 
pug-mill, as previously mentioned. There are two 
fans, each of which has a capacity of 140,000 cub. ft. of 
air per minute af 25 in. water gauge. Each is driven 


by a 1,250-h.p., 6,600-volt motor at 720 r.p.m. Power 
is supplied to the plant at 6,600 volts and the motor 
room contains a bank of transformers stepping down 
to 220 volts for auxiliary circuits. In view of the 
amount of abrasive dust in the air, this motor room is 
entirely closed and is kept under pressure by a small 
make-up fan operating in connection with an electro- 
lytic air filter. Air-circulating fans are installed for 
each main motor, the air circuit passing through 
cooling coils. The various conveyor and other main 
operating motors are controlled from a central point 
by the sintering-machine operator. The control pro- 
vides for sequence starting and stopping, with emer- 
gency stop push-buttons throughout the plant. A 
loud-speaker system is employed for giving instructions. 
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Tue INSTITUTION OF ELECTRICAL ENGINEERS.—A | from the centre of Leeds. These have now been occupied 
formal ordinary meeting of the Institution of Electrical | by the Ministry’s regional staffs, including the Emergency 
Engineers will be heli on Thursday, June 24, at 12.30 | Works and Recovery organisation, the regional allocation 
p.m., when a list of candidates for election and transfer, | officer, the district surveyor, the district engineer; the 
approved by the Council for ballot, will be submitted for | estate surveyor, the supplies officer, the Directorate of 
suspension in the hall. A further formal ordinary meet- | Open-Cast Coal and the Director of Bricks. The one 
ing will be held on Thursday, July 8, 1943, at 12.30 p.m., exception is the regional licensing officer, who, for the 
for the purpose of carrying out a ballot in respect of these | convenience of the public, will remain at Westwood 
candidates. Chambers, 93a, Albion-street, Leeds (Telephone: 29063 /4). 

a The full address of the new regional headquarters is: 

REGIONAL STAFFS OF MINISTRY OF WORKS IN LEEDS. | Ministry of Works, Government Buildings, Lawnswood, 

The Ministry of Works inform us that new offices| Leeds, 6. (Telephone: Leeds 74411; ‘Telegraphic 
have recently been completed at Lawnswood, 54 miles | address: Travaux, Leeds.) ‘ 


INSPECTING APPARATUS FOR 
SMALL PARTS. 


THE instruments shown in Figs. 1 to 4, on page 490, 
have been designed for rapidly checking the size of 
small parts, the position of a plunger brought into con- 
tact with the part causing the illumination of one of 
three small lamps according to whether the part is of the 
correct size, oversize, or undersize, The instrument, 
which is known as the Sigma signal indicator, is manu- 
factured by Messrs. The Sigma Instrument Company, 
Limited, Letchworth, Hertfordshire, and is distributed 
by Messrs. E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9. It is, in 
effect, a form of comparator, except that the amount 
by which a part differs from the standard is determined 
in a qualitative manner rather than in a quantitative 
one, the difference not being indicated in figures. The 
limits (plus or minus) can, however, be set at will to 
a high degree of accuracy by the manipulation of a 
micrometer screw at the head of the instrument. When 
the preliminary setting has been done, a batch of parts 
|can be rapidly examined and any which fall short of 
or exceed the standard size can be rejected. 

The signal indicator itself is shown in Fig. 1, and 
| applications and modifications of it are illustrated in 
| Figs. 2 to 4. It consists, in its standard form, of a 
| rectangular casing with a three-window attachment for 
the lights, micrometer adjustment, terminals for the 
lighting circuit, and a plunger. The latter, the move- 
ment of which effects the desired measurements, 
instead of operating the pointer of a dial indicator, 
| actuates a sensitive form of switch. The three windows 
are coloured similarly to the usual road traffic lights, 
| though the order is different. When the indicator is 
used in the vertical position, the top light, which 
also bears the “ positive” sign, is amber, the middle 
| light, carrying the letters “‘O.K.,” is green, and the 
| bottom light, distinguished further by the “ negative ” 
| sign, is red. The appearance of the red or the amber 
light indicates that the part differs from the standard 
| by more than the allowable limits. The standard Sigma 

signal indicator is shown in Fig. 2 mounted on a stand 
with a fixed anvil, the supporting bracket being adjust- 
able on the pillar to suit different diameters or depths 
of work. In Fig. 3, however, while the indicator is 
readily recognisable from its general shape, the group 
of lights on the body is absent. This illustration shows 
one of the arrangements adopted for remote reading of 
the signals. The indicator lights in this case are arranged 
in 11 groups of three on the panel, showing that with 
this equipment 11 readings can be taken at different 
parts of the same piece of work. 

It will be realised that as illustrated in Fig. 3, only 

five of the indicators are being used. The indicator 
at the top, which measures the length of the part, is 
almost completely hidden by a diagram of the part 
attached to the panel. The part being measured has 
two external diameters to be checked, and the pair of 
indicators on the right determine these. The top row of 
lights of the right-hand group on the panel indicate the 
diameter at the top, as shown in the diagram, and the 
smaller diameter at the bottom of the part is indicated 
by the fourth row of lights from the top. The overall 
length is gauged by the indicator lying behind the 
| diagram, the correct distance being set between the 
top and the shoulder of a mandrel on which the part 
is supported. The second row of lights indicates the 
correctness, or otherwise, of this dimension. Both the 
two external-diameter indicators measure by means of 
U-shaped brackets similar to those of the ordinary 
external gauge. The two indicators on the left of 
Fig. 3, at the bottom, measure the internal diameter, 
indicated on the middle row of lights and the thickness 
of the reduced part, indicated by the bottom row of 
lights. 

The equipment shown in Fig. 4 is designed for the 
|automatic sorting of small cylindrical or spherical 

parts such as can be fed into the machine by gravity. 
In this particular instance balls are being dealt with. 
The current which would normally light the signal 
| lights is employed to actuate relays which operate 
the controls of three chutes. These chutes deliver 
| into the three drawers in the base of the instrument ; 
|the mouth of one of the chutes is distinguishable 
| through the inspection window above the right-hand 
drawer. The balls, after their passage through the 
feed tube, are guided on the periphery of a rotating 
disc so that they pass between the anvil and plunger 
of the indicator, cams switching the cutrent as re- 
quired to the indicator. According to whether the 
balls are undersize, correct, or oversize, the appropriate 
chute is opened and they fall into the left-hand, the 
centre, or the right-hand drawer. The rate of this 
automatic selection is about one per second. 











Om INDUSTRY OF EcvaporR.—The output of crude oil 
in Ecuador was 95,670,000 gallons in 1942, an 
increase of 46 per cent. over the total for 1941. The 
production of motor spirit amounted to 6,740,000 gallons. 
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THE HALIFAX FOUR-ENGINED 
BOMBER. 


As is the case with other aeroplanes in service at 
the present time, numerous developments have taken 
- recently in the design of the Halifax four-engined 

mber. The latest versiou of this aircraft embodies 
many structural and aerodynamic improvements which 
have resulted in a great improvement in its perform- 
ance; an important feature is the increased rate of 
climb of the present machine as compared with its 
predecessors. The earlier Halifax bombers were fitted 
with a power-operated gun turret in the nose and this 
has now been replaced by a large Perspex nose. Among 
other advantages, the removal of the turret has enabled 
increased space to be given to the navigator and bomb 
aimer, the latter now being provided with a seat for 
use when he is not lying in his operational position. 
The new nose affords an excellent view in all directions 
and permits of an improved distribution of equipment. 
The bomb aimer now has available a Vickers ‘‘ K ” 
gun which fires through the nose. The Rolls-Royce 
Merlin-20 engines, previously forming the power plant, 
have been replaced by Merlin-22 engines and this 
step has added materially to the speed of the machine. 
The Dorsal turret of the Halifax which used to carry 
two 0-303-in. guns has now been removed and replaced 
by a Boulton-Paul Defiant-type four 0-303-in. gun 
turret and this change has considerably increased the 
defensive power of the aircraft. Furthermore, a 
Vickers 0-303-in. hand-held gun is fitted in the nose 
of the machine, and the Hudson-type upper turret 
containing two 0-303-in. guns has been removed and 
replaced by a Boulton-Paul Defiant four 0-303-in. 
turret. 

In addition to the structural alterations mentioned 
above, it may be stated that radiators of a new type 
are now fitted involving changes in the design of 
the cowling, and that the wireless mast has been dis- 
carded, the aerial now being attached directly to the 
top of the direction-finding loop. Other changes 
include bottom surface tank vents, a lowered astral 
dome, sealed engine nacelles, fuselage sealing at the 
rear bulkhead, elevator spar gap sealing, a semi- 
retractable tail wheel, and close-fitting flame dampers 
in place of the old type “elephant ears.” The fuel 
jettison pipes at the trailing edge of the wing have now 
been abandoned, while another important feature is 
that large-type bomb doors, suitable for the largest 
bombs, have been adopted. 





LECTURE ON TOWN PLANNING.—A meeting of the Town 
and Country Planning Association is to be held at 1, 
Grosvenor-place, Hyde Park Corner, London, 8.W.1, at 
1.15 p.m., on Thursday, June 24. Professor Ernest 
Baker will be the speaker, and his subject will be “ Social 
Background of Town Planning.” 

THE Royal. Society or Arts.—The 189th annual 
general meeting of the Royal Society of Arts, for the 
purpose of receiving the Council’s Report and the 
financial statement for 1942, for the consideration of 
alterations and additions to the by-laws, and for the 
election of officers, will be held on Wednesday, June 30, 
at 3.30 p.m., at 6-8, John Adam-street, London, W.C.2. 





INDIAN MACHINE-TOOL INDUsTRY.—The Indian Supply 
Department’s plan for establishing machine-tool 
industry in India has been advanced another step by 
the arrival of two senior technical men from Great Britain. 
They are Mr. S. Oldfield, who first came out to India as 
technical adviser to the Roger Mission and who, prior 
to his departure for India, was connected with the 
Machine-Tool Control in the United Kingdom; and 
Mr. Trubshaw, who for many years was a planning and 
production engineer and later organised manufacture for 
a prominent firm of British machine-tool makers. The 
scheme contemplates an expansion of the machine-tool 
production of five of the leading firms in India and the 
concentration of these firms on the manufacture of 
machines of high quality and accuracy. Mr. Oldfield 
and Mr. Trubshaw have brought with them the goodwill 
of the British Government and promises of the supply 
of drawings, jigs and manufacturing information for all 
types of machines. The building and construction of 
extensions to workshops are almost complete and will be 
ready by the time the bulk of the plant arrives. Parts 
of the new plant are now arriving regularly and it is 
estimated that the major portion will have been received 
and installed by August of this year. The programme 
covers the production of from 100 to 125 high-class 
machine tools monthly from the five firms involved. The 
target for the whole of India is 500 machines of all grades 
monthly. The increased production will be obtained by 
rationalisation, based on surveys of the industry made by 
the technical advisers and officers of the Machine-Tool 
Control. The objects in mind are firstly to increase 
India’s contribution to the war effort, Secondly to reduce 
the necessity for importation, and thus save shipping 
space, and thirdly to establish, on a firm foundation, a 
machine-tool industry for India in peace time. 


a 





INSTITUTION ELECTIONS. 


InsTITUTE OF Puysics. 

Fellow.—H. 8S. Arma, B.S., B.A., Oxford; G. E. 
Bennett, B.Sc., Ph.D., Farnborough; A. C. Chandler, 
M.A., London; Dr.-Ing. H. R. F. Carsten, Prescot ; 
C. J. B.-Clews, B.Se., Ph.D., London; J. D. Croaee 
M.Sc., Ph.D., Manchester; M. McCaig, M.Sc., Ph.D., 
Manchester; J. M. Meek, D.Eng., Manchester; H. D. 
Megaw, B.A., Ph.D., Bradford; R. S. Rivlin, M.A., 
R. H. Rowse, B.Sc., Greenwich. 

Associate.—K. Alsop, B.Sc., Wembley; E.. E. 
Barber, B.Sc., R.A.F.; C. B. Bardsley, B.Sc., M.A., 
Luton; C. Baron, B.Se.; E. Boothey, B.Sc., St. 
Helens; R. H. A. Carter; B. Donovan, B.Sc., A.R.C.S., 
Wembley ; T. Fleming, .M.A., B.Sc., Glasgow ; D. W. 
Gillings, B.Sc., Ph.D., Porton; W. Goldsmith, B.Sc., 
A.R.C.S., D.I.C., Farnborough; H. Howells, B.Sc., 
Edinburgh; A. W. Ireland, B.Sc.; E. M. Gwynn 
Jones, B.Sc., Ph.D., London; E. W. Kellermann, 
D.Ph., Ph.D., Southampton ; N. C. Lambourne, B.Sc., 
Teddington ; V. I. Little, B.Se.; D. Luffman, B.Sc. ; 
J. F. Matthews, B.Sc., Manchester; E. O. Mills, 
B.Sc., Stoke-on-Trent ; R. M. Mitchell, B.Sc., Chelms- 
ford ; J. W. O'Byrne, M.Sc., Cork; R. P. Owen, B.Sc., 
I. D. Palmer, B.Sc., Hayes; K. J. Proud, M.Sc., 
R.N.V.R.,; A. Rees, M.Sc., Farnborough; P. Row- 
bottom, B.Se.; 8S. R. Tibbs, M.Se., Ph.D., Leeds; 
J.T. Tomblin, B.Sc. ; C. F. Walker, B.Sc. ; E. Walker, 
B.Sc. ; D. Weatherley, B.Sc. 

InstrruTe OF Marine ENGINEERS. 

Member.—Hugh MacDonald Arthur, Wirral; Cecil 
Godfrey Binks, Edinburgh; Alexander Davidson, 
Edinburgh; Nicholas John Healy, Blackrock, Co. 
Dublin; Albert John William Hedger, Colchester ; 
Herbert Victor Houston, Cardiff; Stanley Lash, 
Greenock ; Peter Low, Upminster; Duncan Ferguson 
McAuslan, Bishopton ; Thomas Alexander Molyneux, 
London, 8.W.20; Edward Parker, Harrow Weald 
John Malcolm Pearson, Hull. 

Associate to Member.—Lt. Commr. (E.) George Hamil- 
ton Clark, R.N., London ; Stanley Dale, North Shields 
John James Preston, Colombo ; 
Glasgow. 

Associate Member.—Robert Campbell Thorne, Bushey. 





ASSOCIATION OF CONSULTING ENGINEERS. 
Member.—Ritchie MacPherson Campbell, B.Sc., 
M.Inst.C.E., M.Inst.W.E. (Babtie, Shaw & Morton) ; 
John Norman Peirce, M.Inst.C.E., M.1.Struact.E., (B. L. 
Hurst & Peirce); A. H. S. Waters, V.C., D.S.O., 
M.C., M.Inst.C.E., M.I.Mech.E., M.1Struct.E., 
M.Inst.W.E.; Jack Leslie Wheeler, M.Inst.C.E., 








M.L.Struct.E. 





BOOKS RECEIVED. 
Practical Sheet and Plate Metal Work. By E. A. ATKINS. 
Fifth edition. Revised by W. A. ATKINS. London: 
Sir Isaac Pitman and Sons, Limited. [Price 10s. 6d. 


net.) 
The Ohio State Unirersity. The Engineering Experiment 
Station. Bulletin No. 113. Salt Glazes on Structural 


Clay Building Units. By H. D. Foster. Columbus, 
Ohio, U.S.A.: The Director, The Engineering Experi- 
ment Station, The Ohio State University. [Price 
40 cents.) 

The Institution of Mechanical Engineers. Proceedings. 
July to December, 1942. Volume 142. London: 
Offices of the Institution, Storey’s-gate, St. James’s 
Park, Westminster, 8.W.1. 

Transactions of the Institution of Water Engineers. 
Volume XLVITI. 1942. Edited by A. T. Hopss, 


Secretary. “ Winsford,” Heathside-road, Woking: 
Offices of the Institution. 

Elementary Structural Analysis and Design: Steel, 
Timber, and Reinforced Concrete. By Dr. L. E. 
GRINTER. New York: The Macmillan Company. 
London: Macmillan and Company, Limited. [Price 


18s. net.) 

The Internal, Combustion Engine. An Introduction to the 
Power Unit, Transmission, Brakes, and Steering; with 
a Special Chapter on the Principles of the Diesel Engine. 
Edited by A. H. Franks. London: Sir Isaac Pitman 
and Sons, Limited. [Price 7s. 6d. net.) 

The Colliery Year Book and Coal Trades Directory. 


London: The Louis Cassier Company, Limited, 22, 
Henrietta-street, Covent Garden, W.C.2. [Price 21s. 
net.) 





WarR DAMAGE TO Hicguways.—The War Damage 
Commission has issued to highways authorities a circular 
explaining the procedure to be adopted in connection 
with claims for making good war damage to highways | 
and roads, under a scheme drawn up by H.M. Treasury, 
in acecordance with Section 41 of the War Damage Act 
1941. The circular, however, does not refer to highways | 
and roads in the London Civil Defence Region, for which 
other arrangements are already in force. 


David Wood Paterson, | 


PERSONAL. 


| Mr. F. H. Corson, Wh.Ex., M.Inst.C.E., M.I.b. © 
chief engineer and general manager, Gloucester Cor; 

| tion Electric Supply, has agreed to postpone his 
ment and to continue his service with the Corporati. 
one year, dating from September 8. 

Mr. JAMES MiLis, A.M.LE.E., of Bradford, has 
ceeded the late Mr. W. A. IRELAND as power-sta! 
superintendent to the St. Helens Corporation Elex 
Supply. 

Mr. L. W. Law has been elected president of 
Birmingham Metallurgical Society for the session 194: ;. 
Mr. A. C. Crate has been re-elected treasurer and \ix. 
F. G. TUSTIN secretary. 

Mr. J. H. RUSSELL has been appointed works dire:+, 
of Messrs. Hall and Pickles, Limited, manufacturer. of 
tools and alloy steels, Sheffield and Manchester. 

Mr. C. H. WiLiiaMs, M.L.Struct.E., has been elect« 
chairman of the Western Counties Branch of the Insti: 
tion of Structural Engineers for the session 1943-44. \; 
N. G. T. BALL, 29, Cricklade-road, Bishopston, Bristo! 
has been re-elected honorary secretary. 

MR. SYDNEY BRYAN DONKIN, M.Inst.C.E., M.I.Mech.. , 
M.I.E.E., has been elected chairman of the Association 
of Consulting Engineers for the year 1943-44. This 
Mr. Donkin’s second term of office ; he was chairman for 
the year 1927-28. 

Mr. J. H. Conpy, M.Sc., M.Inst.C.E., M.1.Mech.! 
has resigned his position as Assistant Chief Engineer 
(Civil), London Passenger Transport Board, to take up 
the post of deputy works director and chief engineer of 
the Bell Punch Group of Companies. 

Mr. J. WOOLDRIDGE, who was appointed works super- 
intendent of the rubber cable department of Messrs. 
Johnson and Phillips, Limited, in 1934, has now been 
appointed cable works manager and will manage both 
the rubber and paper cable works of the Company. Mk 
G. T. W. WHITEHEAD, who was appointed works engineer 
to the firm in 1937, has now been made production 
engineer. 

Mr. A. J. Crotty, B.Sc. (Eng.), M.1.Mech.E., has taken 
up the position of works manager to the Magnesium 
Metal Corporation, Limited. 





Mr. C. C. FERGUSON, M.I.Mech.E., late chairman of 
| the Iron and Steel Labour Supply Committee, North 
| Western Region, and the Manchester Man-Power Board, 
has joined the Fairey Aviation Company, Limited, a- 
labour adviser. 

Mr. R. A. +-Morris, M.Eng., M.Sc.(Tech.), B.A., 
A.M.1.Mech.E., has been appointed head of the Engineer- 
ing Department of The College, Swindon, Wiltshire. 

| Mr. Grtpert VARLEY, M.Sc., M.I.Mech.E., has been 
elected a director of Messrs. Platt Brothers and Company, 
Limited, Oldham. 

The Lord President of the Council has promoted 
Dr. B. A. SOUTHGATE to the position of Acting Director 
lof Water-Pollution Research in the Department of 
Scientific and Industrial Research, to fill the vacancy 
arising from the appointment, as Director of Fuel Re- 
search, of Dr. A. PARKER, M.Sc., F.1.C., M.1.chem.E., 
the former Acting Director. 





Tue ContTROL oF HIGH-SPEED STEEL.—Until recently 
only firms coming under the jurisdiction of the Machine 
Tool Control have sent their high-speed steel licence 
application to the Control for approval. In future, all 
firms wishing to acquire high-speed steel on Forms 
SC4/HT and 8C4/LT, as and from July 1, should address 
their applications, and all correspondence appertaining 
thereto, to the Controller, Jigs, Tools and Gauges, The 
Machine Tool Control, 35, Old Queen-street, London, 
S.W.1, and not to the Iron and Steel Control, Ashorne 
Hill, nr. Leamington Spa, Warwick. The Iron and Steel 
Control will continue to issue the licences after approval. 





Wurre Live ROap MARKINGS.—The sixth of the 
series of ‘‘ War-Time Road Notes” has been issued by 
the Road Research Laboratory of the Department of 
Scientific and Industrial Research, working in co-operat.on 
with the Ministry of War Transport: The publication 
describes three methods of producing white lines, namely, 
| by the use of paints, plastic compositions and surface- 
| dressing technique. Plastic white-line compositions are 

applied hot to the existing road surface and harden 
rapidly on cooling. If laid during the summer, the plastic 
| line, it is stated, will last throughout the following winter 
|and possibly through a second winter. Surface-dressed 
lines consist of a strip of light-coloured aggregate held 
to the road by a bituminous binder. Experimental 
surface-dressed lines, laid in the summer, have lasted 
through the following winter. Although the “ white- 
ness ” of paints is good when the paint is first applied, it 
deteriorates throughout its life, which, under average 
conditions, is of the order of one month in winter and 
two months in summer. Copies of “ War-time Road 
Note No. 6” may be obtained from H.M. Stationery 
Office, price 6d. net, or 7d., postage included. 




















ENGINEERING. 





489 








June 18, 1943. 
NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel Trade.—The total output of the iron and 
steel trades is equal to that of any previous month, but 
makers are having some difficulty in maintaining this 
standard. Shipbuilders continue their heavy demands for 
plates, and locomotive construction is also absorbing a 
large tonnage. Large quantities of special and alloy steels 
are being consumed ; the requirements of railways and 
collieries are particularly heavy. Black sheets are in 
strong demand, mainly for war work. Re-rollers are 
busy, despite the fact that wrought iron is used only in 
small quantities. Considerable supplies of bars and light 
sections are being used, and rods, hoops and fencing 
material for military purposes are in steady demand. 
Light foundries are less active at the moment, although 
the lull will probably be only temporary. Light and 
medium scrap are in adequate supply, but the best, 
qualities are not as plentiful as could be desired. Iron 
ore supplies should be considerably augmented from 
North Africa. Prices are unaltered and are as follow: 
boiler plates, 171. 128. 6d. per ton ; ship plates, 161. 3s. per 
ton; sections, 151. 8s. perton; medium plates, } in. and 
thicker, rolled in sheet mills, 21/. 15s. per ton; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—The position in this trade 
shows no change. Quotations are as follow :—Crown 
bars, 15/. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 17/. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—No new feature can be 
recorded in the Scottish pig-iron trade. The demand for 
hematite, basic iron and foundry irons remains steady. 
The market prices are :—hematite, 61. 18s. 6d. per ton; 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
6l. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.——The position in the steel trades is less 
difficult, owing to the arrival of hematite iron ore from 
North Africa and the consequent more adequate supply 
of hematite iron for steelmakers, who have been short 
of this material for a long time. No. 1 hematite iron 
is quoted at 144s., and No. 3 hematite iron at 143s. It 
has also been possible to overtake some of the arrears in 
the deliveries of low-tungsten steel, and this is reflected in 
the reduction of the arrears of some of the factories 
making engineers’ small tools. Sir Samuel Roberts, 
chairman of Messrs. Newton, Chambers and Company, 
Limited, has explained the decreased production of 
pig-iron by the company at the Thorncliffe Works. 
There was a premature breakdown of the blast-furnace 
lining due to the many operating difficulties which have 
been experienced since the outbreak of war. After a 
careful review of all the circumstances, it was decided 
that it was in the best interests of the company not to 
re-line the furnace, but, with the consent of the Govern- 
ment department concerned, to dismantle it. The space 
thus released is being used for immediate production, 
and will be of great value to the company for future 
development. There is a satisfactory output of pig-iron 
from Derbyshire furnaces at steady prices: Derbyshire 
No. 3 foundry is 127s. 6d., No. 4 forge (puddling) 124s. 6d., 
and No. 4 forge (foundry) 126s. 6d. The demand for 
finished iron is in excess of production, South Yorkshire 
Crown bars being at 15/1. 12s. 6d. Acid case-hardening 
steel billets are quoted at 161. 12s. 6d., and basic steel 
billets at 131. 17s. 6d. to 15l. 7s. 6d. according to the 
carbon content. The demand for mining equipment 
and machinery is heavy, and colliery executives would 
be better satisfied if it were possible for replacements to 
be delivered more rapidly in order to increase coal 
production. It is not expected that the new power- 
loading and power-cutting machinery from America will 
be installed before the autumn. Makers of wire ropes 
are busy with orders from colliery and shipping com- 
panies, and port authorities. There is a strong demand 
for wire rods ; soft basic is 171. 7s. 6d. and hard basis at 
211. 2s. 6d. per ton. 

South Yorkshire Coal Trade.——-The labour position in 
the coalfield is clearer than has been the case for a long 
time, and coal production is approaching normal. The 
three weeks’ strike of about 2,500 men and youths at 
Bentley colliery has been terminated, but it is estimated 
that a loss of output of approximately 40,000 tons has 
been occasioned. The demand for coal is stronger, 
especially for steam qualities, and household qualities 
are being used to a large extent to supplement supplies 
of steam coal. Public utility undertakings are trying 
to build up stocks, but are having to take a considerable 
proportion of outcrop coal. The call for coking coal is 


heavy, and coke supplies for works use are adequate. The 
make of patent-oven coke and gas coke is in excess of 
the demand. 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


Welsh Coal Trade.—A threat that unless measures 
were taken to increase production the Regional Coal 
Controller would exercise his powers and close 16 pits 
in South Wales so as to concentrate man-power, was 
reported to a meeting of the South Wales Miners’ Federa- 
tion last week. The Ministry of Fuel and Power gave 
notice that they were considering whether or not they 
would bring their powers into operation at those collieries 
at which the output per man shift had been low. The 
men would be transferred to other collieries. It was 
stated in the discussion which followed that the men’s 
representatives had not been considered by the Ministry’s 
officials who made technical] examinations at the collieries 
concerned, and it was decided to protest against the 
absence of consultation on the matter. Holidays were 
responsible for a further restriction in supplies available 
on the Welsh steam-coal market last week. At the 
docks, however, coal trimmers were available for work 
throughout Monday on the payment of 3s. per man per 
hour above the tariff rates, while work proceeded norm- 
ally from 6 a.m. to 2 p.m. on Whit Tuesday; after 
this hour men were available on the payment of overtime 
rates. Normal working was resumed on Wednesday. 
Heavy deliveries to the essential home and foreign users 
absorbed almost the whole of the current outputs and 
ordinary business was consequently very difficult to 
arrange for future delivery. Fairly good shipments were 
being made to North Africa and the coaling depots, 
while some cargoes were arranged for South America. 
The demand from Spain, Portugal and Eire was still 
active, but for these trades only the low grades were 


available. A sustained interest was shown in respect 
of the best large descriptions, which were only very 
sparingly offered for some months ahead. Firm condi- 


tions ruled for the sized classes, which were also well 
sold forward, while offers of bituminous smalls were 
confined to occasional odd parcels which commanded 
active, but inferiors were slow and dull. 

Swansea Steel-Sheet Indusiry.—It is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that business in tin-plates and in substitute 
plates continues quiet, and that, although the demand 
for steel sheets is slightly easier, the works are fully 
employed, as manufacturers have well-filled order books. 
There is a better demand for iron and steel scrap than 
has been the case for some weeks part, this being chiefly 
due to the fact that some descriptions are not very 
plentiful at the moment. 





TRAFFIC ON THE L.M.S.—Statistics issued recently by 
the London Midland and Scottish Railway show that the 
loaded wagon miles run by the company in 1942 totalled 
1,713 millions. This figure is greater by 82,500,000 miles 
than that for 1941 and 435,500,000, ‘or 34 per cent., 
greater than that of an average pre-war year. Some 
390,000 wagons are used weekly to move traffic originating 
on the L.M.S. 





FOREIGN TECHNICAL WORKS AND THE MINISTRY OF 
Economic WARFARE.—The Directorate of Salvage and 
Recovery, Ministry of Supply, states that foreign works 
of reference which business and industrial organisations 
may have in their possession may be of great value to the 
nation. All guides, maps, foreign directories, and trade 
catalogues referring to countries on the Continent of 
Europe, can be advantageously used by the Ministry of 
Economic Warfare, as such literature may contain 
information of vital importance to the war effort. Foreign 
technical dictionaries particularly are wanted. Technical 
engineering dictionaries in a European language and 
European motor guides are specially desired. Any such 
literature which engineers are willing to make available 
for the war effort, and need not be returned, should be 
sent to Room 629, Ministry of Economic Warfare, Lans- 
downe House, Berkeley-square, London, W.1. Details 
of books which can only be loaned should also be given. 





TAR-SHORTAGE AREAS.—The Tar Controller, Ministry 
of Fuel and Power, has issued a direction to tar distillers 
in the Eastern and London Divisions of the Ministry of 
War Transport, and in the county of Berkshire (which is 
in the Southern Division of the Ministry) that these are 
“ shortage ” areas. Tar distillers in these areas (unless 
their stocks exceed amounts specified to them by the 
Tar Controller) will supply tar—and tarmacadam manu- 
facturers will supply tarmacadam—only for Air Ministry 
requirements, or on the authority of a permit issped by 
the Ministry of War Transport’s Divisional Road Engi- 
neers, at Palace-chambers, Silver-street, Bedford, for 
the Eastern Division; Gaywood House, Great Peter- 
street, London, S.W.1, for the London Division; and 
Northernhay Gate, Queen-street, Exeter, for Berkshire. 
Persons in the shortage areas needing tar or tarmacadam 
for other than Air Ministry requirements, should apply 
to the appropriate Divisional Road Engineer for a 
permit. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shajl reach the Editer not later than Tuesday 
morning in the week preceding the date of the meeting. 





OF MECHANICAL ENGINEERS.—Applied 
Mechanics Group: To-night, 5.30 p.m., Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. ‘“‘ The Signific- 
ance of Tensile and Other Mechanical Test Properties of 
Metals,”’ by Dr. Hugh O'Neill. 

NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, June 19, 2 p.m., 
Neville Hall, Newcastle-upon-Tyne, 1. General Meeting. 
(i) “ Subsidence and Its Bearing on Mining Methods,” 
by Messrs. H. Alder, A. Walker and L. Walker. (ii) 
*“ Practical Notes on the Firing of Some High-Tension 
Detonators,” by Mr. A. L. Ford. 

Society oF GLass TECHNOLOGY.—Wednesday, June 
23, Department of Glass Technology, The University of 
Sheffield, at “ Elmfield,’”’ Northumberland-road, Shef- 
field, 10. 11 a.m., (i) “‘ The Influence of the Soda Con- 
tent of a Soda-Lime-Silica Glass on the Amber Colour 
Produced by Carbon, Sulphur and Iron Oxide,” by Dr. 
E. J. Gooding. 2 p.m., (ii) “‘ The Effect of Shape on the 
Thermal Endurance of Glass Rods,” by Mr. J. B. Mur- 
gatroyd. (iii) “‘ The Effect of Shape on the Thermal 
Endurance of Cylindrical Glass Containers,” by Mr. J. B. 
Murgatroyd. (iv) “ Studies on the Hydraulic Pressure 
Testing of Bottles,” by Mr. M. Parkin. (An Informal 
Dinner will be held on Tuesday, June 22, at 7.30 p.m., 
and an Informal Luncheon on Wednesday, June 23, at 
12.30 p.m., both at the Grand Hotel, Sheffield.) 

INSTITUTION OF CIVIL ENGINEERS.—Y orkshire Associa- 
tion: Wednesday, June 23, 2.15 p.m., The Hotel Metro- 
pole, Leeds. (i) Annual General Meeting of Students’ 
Section. (ii) Annual General Meeting of Yorkshire 
Association, for Annual Report and Statement of Ac- 
counts, and elections. (iii) Address by the President of 
the Institution, Sir John Thornycroft. (To be preceded 
by the Annual Luncheon at 1 p.m., at the Hotel Metro- 
pole.) 

ROYAL METEOROLOGICAL SociETY.—Wednesday, June 
23, 4.30 p.m., 49, Cromwell-road, South Kensington, 
8S.W.7. Informal Discussion on “‘ The Applications of 
Meteorology to Industry,” to be opened by Mr. J. F. 
Shipley.’ 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Students’ Section: Wednesday, June 23, 6.80 p.m., 
The James Watt Memorial Institute, Great Charles- 
street, Birmingham. Annual General Meeting. “ Air- 
craft Electrical Installation,” by Mr. E. A. Stanger. 


RoyaL AERONAUTICAL SocreTy.—Friday, June 25, 
5.30 p.m., The Institution of Mechanical Engineers, 

rey’s-gate, St. James’s Park, Westminster, S.W.1. 

iscussion on “‘ The Education and Training of Aero- 
nautical Engineers.” 

INSTITUTE OF BRITISH FOUNDRYMEN.—Saturday, 
June 26, The Waldorf Hotel, Aldwych, W.C.2. Annual 
General Meeting. 9.30 a.m., Business Meeting and 
Presidential Address. 11.15 a.m. (approximately), 
Edward Williams’ Lecture: ‘“‘ The Contribution of the 
Steel Founder to Marine Engineering,” by Dr. S. F. 
Dorey. 2.30 p.m., Presentation and discussion of 
papers. Session A. (i) “ The Effect of Casting Condi- 
tions on the Properties of a Magnesium Die Casting 
Alloy,” by Professor W. R. D. Jones. (ii) Report on 
“A Copper-Antimony-Nickel Gear Alloy.” (iii) “A 
Method of Correlating Founitiry Production and Quality 
of Light Alloy Castings,” by Mr. H. G. Warrington. 
Session B. (i) “Some Aspects of the Production of 
Malleable Iron Castings,” by Mr. J. Roxburgh. (ii) 
“ The Speccrographic Analysis of Cast Iron,” by Messrs. 
F. B. Ling, J. McPheat and J. Arnott. (iii) Report on 
“ Meeting the Raw Materials Supply Position.” (iv) 
“Industry and Education,” by Messrs. G. L. Harbach 
and R. Horton. Section C. Joint Meeting with THE 
IRON AND STEEL INsTITUTE. (i) “‘ Hot Tears in Steel 
Castings,” by Mr. C. W. Briggs. (ii) “‘ The Continuous 
Production of Manganese Steel Castings from the 
Tropenas Converter,” by Messrs. L. W. Bolton and J. 
Hill. (iii) “‘ A War-Time Steel Foundry : Some Problems 
and Developments,” by Messrs. E. D. Wells and A. John- 
A luncheon will be held at 1 p.m. 


INSTITUTION 


son. 





CONTROL OF COAL-TAR NAPHTHA AND XYLOLE.—The 
Minister of Fuel and Power has issued the Coal-Tar 
Naphtha and Xylole Order, 1943 (S.R. & O. 1943, No. 
768), which supersedes the Order issued in 1942. _The 
main revisions are in part 2 of the new Order, which 
deals with prices. Changes have been made in connection 
with the sale or supply of naphtha and xylole in smal] 
containers, and quantities in containers holding less than 
one gallon have been excluded from the price control. 
All applications for licences and permits must be 
addressed to the Minister of Fuel and Power, Dean 





Stanley-street, London, S.W.1. 
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MEMORANDUM ON DEEP-PENETRATION FILLET WELD- 
InG.—The Welding Research Council have issued a 
Memorandum on “ Deep Penetration Fillet Welding,” 
prepared by their Sub-Committee (R. 49) on Arc-Welding 
Procedure for Shipbuilding. The memorandum contains 
particulars of the method of operation, and the Sub- 
Committee recommend that this procedure which, they 
state, is capable of effecting considerable economies, 
should be actively developed for use with ship-quality 
mild-steel plates. Copies of the memorandum can be 


obtained on application to the Director of Research, | 


Institute of Welding, 2, Buckingham Palace-gardens, 
London, S.W.1. 
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EXPORTS TO LATIN AMERICA VIA THE UNITED STATES. 

The United States authorities have made arrangements 
with the Governments of most Latin-American countries 
for a new procedure (known as 
*“A’”) to regulate imports into those countries from, or 
by way of, the United States. 
to ensure that the limited shipping space available is 
used to the best advantage, and, at the same time, to 


Office of Exports. 


Persons wishing to 





Fie. 4. Bart CLASstFriEr. 


import goods from, or by way of, the United States will 
apply to the appropriate agency for “‘ Import Recom- 
mendations.’" This procedure will, in general, replace the 


** Decentralisation Plan | previous procedure under which “‘ Certificates of Neces- 


sity ’’ were issued. Meanwhile, exporters should exercise 


This procedure is designed | caution in shipping goods to Latin-American countries, 
| via the United States. They should keep in touch with 
their clients and ascertain all the necessary formalities. 
United States | Exporters interested are advised to consult ‘‘ Current 
Agencies (described as 
* and located in each importing country) will 
be designated by each of the Latin-American Govern- 
|} ments participating in the plan. 


Export Bulletins,”” Nos. 90 and 94, and subsequent 


numbers, issued by the United States Board of Economic 
Warfare. Copies may be seen at the Department of 
Overseas Trade, Hawkin’s House, Dolphin-square, 8.W.1 





wo 


ry 


mid we Bers o @75 ef -§ ww sere 


a ~~ 














ENGINEERING. 





491 





JUNE 18, 1943. __ 
ENGINEERING. 


Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
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The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem-| 
ises at Hayes, Middlesex, have) 
been vacated. ALL COM. 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 











SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising | 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies | 
occur in our mailing list. | 
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ADVERTISEMENT RATES. 





The charge for advertisements classified under the | 
Headings of Appointments Open, Situations Wanted, | 
Tenders, &c., is six shillings for the first four lines, | 
or under, and one shilling and sixpence per line up to | 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements | 
appearing under Situations Wanted. The line averages | 
six words. When an advertisement measures an inc 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Monday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 





Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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THE WHITWORTH SOCIETY. 


THE majority of technical institutions impose 
some test of qualifications on membership. In 
some cases, this involves the passing of an entrance 
examination, or its equivalent; in others, little 
more is required than evidence from existing mem- 
bers that the applicant is of suitable type and has 
connection with the interests which the institution 
represents. The potential membership of most 
societies is unlimited, and the leading engineering 
institutions have greatly increased in size during 
recent years. This is not merely due to the ever- 
growing extent of higher technical educational 
facilities, since the passing of an entrance examina- 
tion does not automatically convey right of member- 
ship: evidence of practical experience is necessary. 
The increase is rather due to the continuously 
widening scope of engineering manufacture and 
practice, and the cardinal importance to most 
human activities which engineering has now 
achieved. This growing status of the profession is 
giving it unity and self-confidence, and is creating a 
situation in which individual engineers feel that 
they must associate themselves with the organisa- 
tions which represent the body of workers of which 
they form a part. 

The Whitworth Society is not a technical institu- 
tion in the sense that its activities add to the mass 
of literature represented by proceedings, in which so 
much engineering practice and theory is recorded. 
It is, however, definitely a technical body in view 
of its conditions of membership. It conducts no 
entrance examination, but it specifies one of a very 
definite scientific and practical character. As none 
but Whitworth men can become members, and out- 
side visitors are even excluded from its social func- 
tions, it is probably the most rigidly technical body 
in the country. Even the great institutions contain, 
particularly among the older men, some who were 
admitted before the application of modern standards 
and who would find it difficult tgsobtain election 
had they to apply at the present day. There are no 
corresponding members in the Whitworth Society ; 
from the first, the gaining of a Whitworth Scholar- 
ship or Exhibition was an essential condition of 
entrance. This condition also differentiates the 
Society from most ‘others, in that it restricts the 
possible total membership. 


—= 


The year 1923, in which the Whitworth Society 
was founded, saw the disappearance of the class of 
Exhibitioner. In 1922, there were four Scholars 
and 22 Exhibitioners, but in 1923 the regulations 
were altered: two Senior Scholarships and six 
Scholarships were awarded and Prizemen appeared 
for the first time. The prizes, of which there were 
25, were awarded to unsuccessful competitors for 
Whitworth Scholarships whose work deserved 
recognition. Whitworth Prizes had formed a fea- 
ture of,the competition from 1874 to 1881, but the 
conditions were different from those introduced in 
1923. The early prizes had to be competed for by 
the Scholars of the previous years. Thus Henry S. H. 
Shaw, more familiar to the present generation as: 
Dr. H. 8. Hele-Shaw, who was the first Scholar in 





1876, obtained prizes of 601. in 1877, 1001. in 1878, 
|} and 1001. in 1879, in addition receiving a first prize 
of 200/. for the three years. As the original Scholar- 
ship had a value of 1001. for three years, Henry S. H. 
Shaw received emoluments totalling 760/. It is not 
possible to equal this record at the present time. 
| Senior Whitworth Scholarships now have a value of 
3001. per annum for two years. In 1869, the first 
year of the awards, there were ten Scholars, among 
whom were included George A. Greenhill and John 
Hopkinson. Under the present regulations, there 
are two Senior Scholars, eight Scholars and 25 
Prizemen. 

The various changes which have been made in 








the regulations have not been unaccompanied by 
controversy. At one time, the question of the 
maximum permissible age for the candidates gave 
rise to considerable discussion. In the original 
memoranaum drawn up by Whitworth in 1868, this 
age was fixed at under 22, but for the competition 
in the following year it was raised to 25; actually, 
the average age of the first ten Scholars was 21-4. 
Two of them, John Hopkinson and Frank P. Purvis, 
were only 19. In later regulations, drawn up in 
Whitworth’s lifetime, the age of 22 was reintroduced. 
In 1880, it was raised to 26, and remained at that 
figure for many years. In 1923, when Senior 
Scholarships were first awarded, the competing age 
for these was fixed at 26 and the age for Scholarships 
at 21. At present, candidates for Senior Scholar- 
ships must not have completed their 26th year ; 
the same limit applies to three-year Scholarships, 
but for one-year Scholarships the age is 24. 

At the time the limit of 21 was introduced, it 
was contended that, if a competitor remained at 
school until a reasonable age, it was almost im- 
possible for him to put in the 30 months in the 
shops, which was specified, and at the same time to 
reach the necessary standard of technical education. 
The reply of the Board of Education to this argu- 
ment ig understood to have been that experience 
had shown that the candidates presenting them- 
selves might fairly be divided into two groups: 
the larger consisted of those who had completed 
their general education at 16 or earlier and had been 
engaged in practical work, in parallel with part-time 
theoretical instruction. These men represented the 
“successful artisan... encouraged to study 
theory ” referred to by Whitworth. The second, and 
smaller, group was made up of men who had had 
the advantage of a full-time course of study at a 
university or technical college. Scholarships, which 
might be for three years, obtained by men under 21 
of the first group, might be utilised in attending a 
full-time course of instruction at a university. The 
Senior Scholars, having already attained a higher 
standard of technical education, would probably 
spend the two years provided for in post-graduate 
work at a university, or in obtaining experience 
abroad. 

The Whitworth Society was not concerned in 
these arguments, which took place either before, or 
in the very early years of, its existence. As its 
membership has continued from the inauguration 
of the scholarships in 1869, it represents every stage 
in the history of the competition. None of the 
first batch of Whitworth Scholars is now living, 
but the Society is fortunate in being able to record 
the names of two of them among its Past-Presi- 
dents. These are R. B. Buckley, C.S.I., and Dr. 
F. P. Purvis. It is quite possible that with the 


increasing facilities for technical education, the 
academic status of the average member of the 
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Society is growing, and although the 30 months of 
shop experience is still a necessary qualification for 
Whitworth candidates, the age of 21 has now been 
abandoned, and both for Senior Scholarships and 1805-1883. 
three-year Scholarships is now fixed at 26. For the| Someries it almost appears as though the public 
one-year Scholarships the age is 24. Three-year) mind is incapable of associating the name of a pioneer 
Scholarships are open only to those who have | with more than one invention or discovery, and that, 
obtained their technical education at evening | jn consequence, the man whose claim to remem- 
classes or at day classes for which they have been | brance rests on a single achievement may be more 
released from employment for not more than 320 favourably placed, in the contest for popular recog- 
hours in a year. This condition also applies to one- | nition, than his fellows whose interests have ranged 
year Scholarships, but in addition, they are open| more widely. Nasmyth is remembered chiefly in 
to full-time students, provided they have not com-| connection with his steam hammer; Bramah, by 
pleted a three-year course leading to a degree. | his lock; Watt, by engineers, as the inventor of the 
The present regulations reflect the growing recog: | separate condenser, and by non-engineers, quite 
nition that the increasingly scientific nature of engi- | incorrectly, as the “ inventor " of the steam engine ; 
neering practice requires a longer educational period | Parsons, by the steam turbine; though all of them 
than was necessary formerly. |had other inventions to their credit which would 
The Whitworth Society is mainly an associa- have rendered their names almost equally memor- 
tion of mechanical engineers, and as from the first | able, if these distinctive qualifications for immor- 
Whitworth designed the Scholarship for the pro- | tality had been associated with other names than 
motion of ‘* mechanical science,’ this is natural. | theirs. So it was also with Robert Griffiths, the 
There is, however, no restriction in this matter and | |farmer’s son of Bodfari, in North Wales, the 
the Society numbers, for instance, the Chief Engineer | sixtieth anniversary of whose death fell on June 16 ; 
of the Post Office among its members. There are | his name is so closely linked with the development 
other distinguished electrical practitioners. The|of the screw propeller that his other inventions, 
Whitworth Book, which is a “* Who's Who” of Whit-| some of which were hardly less revolutionary in 
worth men, and is published by Longmans, Green | their respective spheres, now pass almost unnoticed. 
and Company for the Society, contains an analysisof| As an inventor, indeed, there can be few whose 
the occupations of the men whose names it records. | jnterests have been so varied, or who have prose- 
This analysis does not attempt to distinguish be- loam them with so considerable a measure of 
tween civil, electrical and mechanical engineers and | technical success ; though, if financial returns be 
the entry covering 59 “Consulting Engineers” | regarded as the criterion, Griffiths was sometimes 
includes all classes. The list, however, indicates, as | jess fortunate than his ingenuity deserved. He 
would be expected, that most Whitworth men| was born on December 13, 1805, and, on leaving 
remain in mechanical engineering. Incidentally, | school, was apprenticed to the trade of a carpenter. 
this analysis shows to what a very small extent the| From Wales he went to Birmingham, where he 
funds left by Whitworth are ultimately utilised for| worked as a patternmaker, eventually becoming 
non-engineering purposes. Of a total of 967 names, | foreman. In 1835, he took out the first of his many 
only five are of men who have completely abandoned patents, for a rivet-making machine, which achieved 
the profession. These area minister, a barrister, | some success; and, at about the same time, he 
an eye specialist, a farmer, and a tea-planter. invented a machine for making chain with links of 
Before the Whitworth Society was founded in| twisted wire. In the following year, his name 
1923, there had been a number of unsuccessful | appeared as joint patentee of a glass-grinding and 
attempts to form some type of association of Whit- | polishing machine, which also proved quite success- 
worth men and the final carrying of the project to|ful; in 1837, again jointly, he patented a method 
success must be mainly credited to Dr. Hele-|of making hexagon nuts; and in 1845, another 
Shaw who, in the year of his presidency of the| machine for making rivets, bolts, and railway 
Institution of Mechanical Engineers, convened a| spikes. By this time, he had a considerable share 
meeting at that Institution. The date was Janu-| holding in the firm of Messrs. Jones and Aspinall, 
ary 12, 1923, and about 150 Whitworth men/| but in that year he sold his share and went to 
attended. As a result the Whitworth Society was| France, where he and a French partner, Labruére, 
founded with Dr. Hele-Shaw as President, Mr. | founded a railway engineering works at Havre, to 
E. R. Dolby as honorary secretary, and Professor | supply ironwork for the Havre-Paris railway, then 
D. A. Low as honorary treasurer. It was arranged | being constructed by Brassey ; but the revolution 
that an Annual Commemoration Dinner should be | in 1848 put an end to this venture. At about this 
held each year on December 21, Sir Joseph Whit-| period, he was associated with G. H. Bovill, the 
worth’s birthday. This date was retained for a/| well-known corn- <~n 4 engineer, in Agee 
number of years, but has now been abandoned as, In later years, Griffiths’ 
falling so near to Christmas, it proved inconvenient | inventions “went still more varied, and included 
for a number of members. The most recent func- | an electric hair brush, an automatic damper for 
tion, which took the form of a luncheon, was held | | steam boilers, a method of scale removal, a system 
on December 10, 1942. | of sheathing for ships, a scheme for fitting warships 
It may appear to non- Whitworth men that this/ with detachable side armour, to be stored in the 
Society is a Gomestio affair, and this i is largely true, dockyard in times of P goer and a plant for pro- 
, which he constructed 
men it would still cael to a wide te a With the | and operated in North Wales, only to lose his 
Whitworth Prizemen, who are eligible, the potential | money as a result of American competition. 
membership is now being added to at the rate of 35 | How Griffiths’ interest first became attracted to 
men per annum. Qne activity of the Society of | ship propulsion, to the extent that he was prepared 
general engineering interest is the publication of | to undertake the considerable expense of making 
The Whitworth Book, which is consulted by many and testing full-sized propellers, is not clear, but he 
who are outside its portals. Its field embraces an | | seems to have taken up this pursuit in 1848, after 
important section of the engineering profession, and, | the works in Havre had been obliged to close, but 
for instance, covers eight members of the present| while he was still residing in France. To some 
council of the Institution of Mechanical Engineers, | extent, the success of his propeller was accidental ; 
including the President. The secretary is also to| it had been designed to feather, and, to accommo- 
be added. The work of compiling The Whitworth | date the feathering mechanism, had a boss of un- 
Book was carried out almost entirely by the late | usually large size. The characteristic shape of the 
Professor D. A. Low. His labours are not in need | Griffiths blade, narrow at the tip (in contradistinc- 
of revision, but as the book was published in 1926, | tion to the “‘common”’ screw of Francis Pettit 
@ new edition is clearly called for in order to include | Smith, in which the tip was the widest part of the 
the large number of men who have gained Whit- | blade), was claimed to be the result of experimental 
worth distinctions since that date. Work is now in| investigation; but the first: patent specification, 
hand for the compilation of this new edition, and in 1849, indicated that Griffiths himself had not 
it is hoped that all Whitworth men will furnish | fully clarified his own ideas on the subject of blade 
particulars of their careers to the present honorary | action—for which he can hardly be blamed, for in 
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advantage ; in fact, it was far otherwise, and this 
feature was retained in his subsequent designs, 
whether feathering gear was fitted or not. The 
tapering of the blade tips was much accentuated in 
the later designs, so that the Griffiths propeller 
marked a definite step forward and eventually 
approximated fairly closely to what may be termed 
the “* modern ”’ type, so far as appearance went. 

With an optimism that was not justified by the 
event, Griffiths took his models to the Admiralty ; 
and, being rebuffed, did the most sensible thing that 
he could have done in seeking some less ambitious 
opening for his comparatively untested propeller. 
The Admiralty cannot be blamed for their failure to 
respond immediately to his proposals, for inventors 
of propellers were becoming fairly numerous and 
the performance of the “‘common”’ screw was 
probably satisfactory enough to pass muster at a 
time when steam was still regarded as auxiliary to 
sail power. Griffiths fitted his propeller first to a 
small steamer at Bristol; but this vessel seems to 
have been less effective as a demonstration than 
the tests which were carried out on the Mersey in 
1852 with the single-screw iron steamer Weaver, 
then recently completed by Laird Brothers for the 
River Weaver Navigation. The tests consisted of 
runs over the same course, under reasonably com- 
parable conditions, first with the ‘‘ common ”’ screw 
and then with the Griffiths screw. 

The Weaver was only 61 ft. long and 14 ft. beam, 
and was powered with a two-cylinder condensing 
engine made by Fawcett, Preston and Company, 
and having cylinders 22 in. in diameter and 15 in. 
stroke. The steam pressure on the trials was 11 |b. 
per square inch, and the condenser vacuum was 
28 in. The propeller shaft was geared to run at 
four times the engine speed, and both of the test 
propellers were 3 ft. 3 in. in diameter, with a pitch 
of 4 ft. 6 in. The pitch of the Griffiths screw was 
adjustable. The means of two runs made on June 11, 
1852, with the “common” screw, which was the 
first to be tested (and, presumably, the one which 
it was intended to deliver with the vessel) showed 
that a speed of 9-94 knots was attained with the 
propeller making 332 r.p.m. The two runs with 
the Griffiths propeller, a week later, gave mean 
results of 10-7 knots with only 260 r.p.m.; a 
reduction of 27 per cent. in the revolutions of engine 
and propeller, and a gain of 7-6 per cent. in speed. 
As a demonstration of the capabilities of the Griffiths 
propeller, the results were reasonably conclusive ; 
and Griffiths, in consequence, was more favourably 
received when he approached the Admiralty again. 
He received an order to supply a propeller to be 
tested on the Royal yacht Fairy, and the success 
of this trial led to the fitting of a number of naval 
vessels and the gradual supersession of the Smith 
form of propeller. Unfortunately for Griffiths, 
however, he appears to have been a better inventor 
than business man, and the adoption of his type of 
screw did not become general until after the expiry 
of his patents; for which, apparently, he did not 
seek an extension. 

In some of his later patents, Griffiths showed an 
appreciation of the fundamental requirements of 
propeller efficiency that is rather surprising in view 
of the time and his own lack of training and experi- 
ence in marine engineering and ship propulsion. He 
realised, for example, the desirability of keeping the 
propeller well clear of the after deadwood and took 
out a patent for placing the propeller at a distance 
of as much as two-thirds of its diameter abaft the 
sternpost. Although various vessels had their pro- 
pellers so arranged, John Penn and Company being 
among the firms which supported the principle, its 
adoption was slow until, in comparatively recent 
years, experiments at the William Froude Tank 
proved that it was sound practice. Another of his 
improvements in propeller technique was the intro- 
duction of what he termed a “ protector,” a ring 
surrounding the propeller, and made slightly funnel- 
shaped to facilitate the flow of water to the blades ; 
the forerunner, in fact, of the various forms of nozzle 
which have been developed since to a high pitch of 
efficiency. This device also was tried by the Ad- 
miralty in the “ flat-iron” gunboat Bruiser, but 
it seems to have been abandoned before its design 





secretary, Professor S. J. Davies, at the Institution | that respect he was in numerous company. He 
of Mechanical Engineers. | fully expected to find that the large boss was a dis- | 





was sufficiently studied to ensure satisfactory 
results. 
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NOTES. 


Tue Gas Researcn Boarp. 


Tue second annual meeting of the Gas Research 
Board was held in London on June 10, under the 
chairmanship of Mr. E. V. Evans, O.B.E., general 
manager of the South Metropolitan Gas Company. 
In the course of the meeting, at which Sir David 
Milne Watson, D.L., was re-elected President, it 
was announced that the Council of the Board has 
been strengthened by the addition of Sir Lawrence 
Bragg, O.B.E., F.R.S., Cavendish Professor of 
Experimental Physics at the University of Cam- 
bridge, and Professor C. G. Douglas, C.M.G., F.R.S., 
who occupies the chair of General Metabolism at 
Oxford. Speaking at the meeting, Sir Lawrence 
Bragg expressed the hope that the universities 
would be able to co-operate more closely in indus- 
trial research after the war. Meanwhile, it is 
expected that the association of the Gas Research 
Board with the Department of Scientific and 
Industrial Research, as a part of the organisation 
which the Department is building up under the 
egis of the Standing Consultative Conference of 
Fuel Industries, will go far to implement the recom- 
mendation of the Select Committee on National 
Expenditure, in a recent report, that the fullest use 
should be made of the valuable by-products of gas- 
making as a means of conserving coal. The research 
which is being conducted by the gas industry at the 
present time, with this end in view, is being co- 
ordinated by the Gas Research Board. One of the 
latest developments is the experimental plant which 
is being set up to investigate the hydrogenation and 
complete gasification of coal under pressure, the 
aim being to investigate the possibilities of pro- 
ducing town gas abundantly, with the maximum 
flexibility in the quantity of coke made, while 
using a wider range of coals than is practicable at 
present. In the years immediately preceding the 
war, the gas industry was spending about 400,000/. 
annually on research and the future programme, in 
conjunction with the 1,000,000/. which the British 
Coal Utilisation Research Council is to spend in the 
near future, should play a big part in the national 
fuel economy. 


THe EpvucaTION AND TRAINING OF PuHysICcIsTs. 


For some time past a committee, appointed by the 
Board of the Institute of Physics and under the chair- 
manship of Professor Sir Lawrence Bragg, has had 
under consideration the preparation of an outline 
scheme which, if adopted, would ** ensure to intend- 
ing physicists an education that will enable them to 
make their fullest contribution to the service of the 
community.” The quotation is from the opening 
paragraph of their report, which was adopted by 
the Board a month ago and copies of which may 
now be obtained, without charge, on application to 
Dr. H. R. Lang, the secretary of the Institute, at 
its war-time address at the University, Reading. 
The members of the committee, in addition to Sir 
Lawrence Bragg, were Professor J. A. Crowther, 
Se.D., Mr. E. R. Davies, B.Sc., Dr. H. Lowery, 
Major C. E. S. Phillips, O.B.E., Dr. C. Sykes, F.R.S., 
and Dr. F. C. Toy, with Dr. Lang as secretary. The 
meetings were also attended by Mr. F. Bray, H.ML, 
as a representative of the Board of Education. We 
shall probably have occasion to comment in a 
future issue on some of the details of the proposals, 
on their own merits and in their relation to the 
training of engineers; some of whom are finding 
themselves brought into increasingly close contact 
with physicists, experimental and industrial, as the 
scope and dimensions of research plant increase 
and as the results of the researches are applied to 
productive processes. For the moment, however, 
it will suffice to summarise the main points and 
conclusions and to recommend its perusal to all 
who are coricerned in promoting its objects or who 
may be affected by the extent of their eventual 
realisation. The committee preface their findings 
by a recognition of the value of existing courses of 
instruction and add the assurance that they have 
no desire to see changes made merely to embody 
them in some uniform educational system. The 
prime point that they stress is the need for a physi- 


cist to have a broad education, so that he may be 
equipped either to co-operate in a team or for 
leadership in posts of high responsibility. They do, 
however, criticise the present scholarship system 
and recommend its replacement, in general, by a 
modified system of State bursaries. That an under- 
graduate should spend the three years of his degree 
course in an honours school of physics, to the 
virtual exclusion of other sciences, they regard as 
undesirable specialisation, and they recommend in 
preference a general course in science as the normal 
university prelude to an intensive study of physics ; 
considering, also, that arrangements should be made 
for post-graduate courses in theoretical and experi- 
mental physics to enable physicists to keep abreast 
of the rapid developments of the subject. An 
increased study of English and of English literature 
is strongly urged in order that physicists should be 
able ‘‘ to express themselves in clear, precise and 
attractive English.” A knowledge of foreign 
languages is expected, as a normal part of a research 
physicist’s equipment. The report stresses the 
importance of the technical colleges, but maintains 
that these should be kept distinct from the functions 
of the universities. The adoption of a scheme of 
State bursaries, whereby all who show sufficient 
ability may profit by it, irrespective of their private 
means, should, the committee consider, enable the 
technical colleges to concentrate on their special 
activities by relieving them of the need to prepare 
students for external university degrees. It is 
recommended that the colleges should provide 
courses in branches of technical physics, on the 
lines of those leading to National Certificates and 
diplomas, and that students who take these courses 
should be able to obtain some recognised profes- 
sional qualification in physics. Wherever possible, 
such instruction should be given in the day time. 
The committee consider that many students of 
physics would benefit from some direct contact 
with industry as part of their training; several 
means of arranging this are suggested, but it is 
thought inadvisable to express a preference for any 
particular scheme, as so much depends on the 
character of the student and on the facilities avail- 
able. Finally, stress is laid on the importance of 
the study of the natural sciences as a feature in a 
well-balanced general education. 


Tue Tuomas Gray Memoriat TRUST. 


The Council of the Royal Society of Arts, as 
trustees of the Thomas Gray Memorial Trust, have 
issued particulars of two prizes, each of 50l., entries 
for which are to be submitted before the close of 
the present year. The objects of the Trust are 
‘“* The advancement of the Science of Navigation and 
the Scientific and Educational Interests of the British 
Mercantile Marine,”’ and the first of the two prizes 
is offered for an invention designed to promote 
those objects. To quote the terms of the offer, the 
award may be made “to any person of British or 
Allied Nationality who may bring to their notice an 
invention, publication, diagram, etc., which in the 
opinion of the Judges is considered to be an 
advancement in the Science or Practice of Naviga- 
tion,” proposed or invented by himself in the 
period January 1, 1938, to December 31, 1943; 
but entries which have been considered already by 
the judges in the years 1938-42 are not eligible for 
further consideration unless they have, been sub- 
stantially modified. The prize may be withheld, 
reduced, or divided if circumstances warrant such 
a decision. The Council do not claim any rights in 
respect of any invention for which a prize may be 
awarded. Claims must be sent to the acting secre- 
tary, Royal Society of Arts, John Adam-street, 
Adelphi, London, W.C.2, between October 1 and 
December 31, 1943. Last year, when a similar 
prize was offered, 36 entries were received, ahd the 
full award was made to Mr. W. L. Nelson, super- 
intendent engineer of the Eagle Oil and Shipping 
Company, for developments in fire-fighting and 
salvage equipment. ‘The second 50l. award to be 
offered by the Council is for ““ a deed.of professional 
merit’ performed by any member of the British 
Merchant Navy during the twelve months ending 
on September 30, 1943. Any person may recom- 








mend to the notice of the Council any deed of the 





type to be considered, but the recommendation 
will not be adjudicated upon unless endorsed by 
‘a recognised Authority or responsible person able 
to testify to the deed to be adjudged.” The judges 
will proceed to consider their decision on or after 
January 1, 1944. As in the case of the former 
prize, the award may be withheld, reduced or divided 
at the discretion of the Council. It was made in 
1942 to Mr. John Wyld, D.S.O., chief engineer of 
the tanker Ohio, under the management of the 
Eagle Oil and Shipping Company, which was so 
heavily attacked by enemy aircraft in the Mediter- 
ranean while under convoy to Malta in the course 
of that year. 


Tue Unrrep States NaTionaL MusEeum. 


The annual report, for 1942, of the United States 
National Museum (which is directed by the Smith- 
sonian Institution, Washington, D.C.) contains a 
great deal of interesting material in all the main 
divisions, but especially in the report of Mr. Carl W. 
Mitman, head curator of the Department of En- 
gineering and Industries. During the year, Mr. 
Mitman states, the collections were enriched by the 
acquisition of a number of scale models of historic 
aircraft. These included ten models of machines 
which have won the Thompson Trophy air races, 
and a full-size reproduction of the trophy, presented 
by Messrs. Thompson Products, Inc.; a model 
given by Messrs. Vought-Sikorsky Aircraft, of 
Sikorsky’s four-motor biplane, built in Russia in 
1913, which is recorded as having flown for an hour 
and 54 minutes on August 2, 1914, with eight 
persons on board; and the original Curtiss Marine 
Flying Trophy, lent by the National Aeronautic 
Association. An Allison liquid-cooled internal- 
combustion engine of the V-1710-C type has been 
presented to the Museum by the General Motors 
Corporation after forming part of a loan exhibition 
to which it was contributed by the British Informa- 
tion Services, New York. “ An outstanding addi- 
tion” (to quote the words of the report) to the 
collection of aircraft propellers was a Bastow 
aluminium propeller, presented by Mr. Stuart 
Bastow: the first aluminium propeller made and 
used in the United States, so far as could be ascer- 
tained by an exhaustive search of the records, 
carried out by the Patent Section of the United 
States Department of Justice. In the land trans- 
portation section of the Museum, an exhibit of 
topical interest is a ‘‘ Jeep,” lent by the United 
States War Department and officially described as 
a “reconnaissance and command automobile ” ; 
and a possible indication of future developments is 
the 1939 Pontiac motor car, prepared by the General 
Motors Corporation for the New York World’s Fair 
of that year, and fitted with a transparent plastic 
body through which the arrangement of the engine 
and transmission can be seen. Only one new rail- 
way exhibit has been added, this being a demonstra- 
tion model of the Leslie rotary snow plough of about 
1885-86. Ship models include the Diesel-engined 
tug Thomas E. Moran, presented by the Moran 
Towing and Transportation Company; and six 
original builders’ block models of Chesapeake Bay 
types of sailing vessels, built between 1865 and 1903. 
The Bethlehem Steel Company have prepared and 
presented an exhibit commemorating the invention 
of the Taylor and White heat-treating process for 
tools; a quantity of early telephone apparatus, 
deposited with the Smithsonian Institution by Dr. 
Alexander Graham Bell, has been transferred to the 
engineering division of the Museum ; a specimen of 
the original Underwood typewriter of 1897 has been 
presented, with other early typewriters, by the 
Underwood-Elliott Fisher Company; and to the 
crafts and industries section there has been added 
an original A-model Northrop loom of 1895, pre- 
sented by the Draper Corporation, as well as other 
cloth-working machines. : 





NEw GRAVING Dock at CaPE Town.—Work on a new 
graving dock which is being built at Cape Town is being 
pushed forward. Dredging operations began in May, 
1942, and about 500,000 cub. yards of spoil have now been 
removed from the site. The driving of piles, 4,000 of 
which will be needed, has commenced. The dock 
will have a length of 1,212 ft., a width at the entrance of 
135 ft., and a depth, at low water, of 40 ft. 






















| Victoria's famous ‘‘ wet review” in May, 1881. 
OBITUARY. This lighting installation comprised a portable 
| generating plant and arc lamps set up on tall poles, 
and the equipment was afterwards used for lighting 
MR. F. G. COWLRICK. agricultural shows, exhibitions and open-air meet- 
the death, on June 1, of | ™88 in various parts of England. Mr. Mavor then 
Mr. Francis German Cowlrick, as a result of enemy | @®tered the Chelmsford Works of Mesers. R. E. 
action, when returning to England by air from a| Crompton and Company, and subsequently went 
business trip to Spain and Portugal. Mr. Cowlrick, | Belfast, where he installed electric lighting in 
who was vice-chairman of the Spanish Babcock and | # number of factories. He carried out similar work 
Wilcox Company, was born at Ipswich on April 13, | i? Various parts of England, and, during the build. 
1876, and educated at the Grammar School, Devizes, | "8 of the Forth Bridge, was in charge of the service 
and at the College of God’s Gift, Dulwich. From | @le¢tric lighting plant. ile , 
1891 until 1894 he served an apprenticeship in the In 1886, Mr. Mavor went to sea as & junior engincer 
works of Messrs. Brown and May, Limited, Devizes, and, on his return from a voyage to the East, joined 
and afterwards spent a year as an improver in the | his brother = the now well-known firm of Messrs. 
London works of the firm, during which period he Mavor and Coulson, Limited. He supervised the 
attended courses at Finsbury Technical College. installation of electric lighting in factories, works, 
In 1896. Mr. Cowlrick became chief erector on the | Public buildings and in warships and merchant ves- 
staff of Messrs. Townsend Brothers, of Leadenhall- | 8¢/s built at Clydebank. Towards the end of last 
street, London, E.C., and was sent to Patagonia, | °eotury, however, the applications of electricity had 
South America, to erect sawmill plant and refrigerat- | become so extensive as to necessitate specialisation, 
ing machinery. After spending a year at sea, as and coal-cutting machines were chosen as a product 
second engineer on the S.S. Amadeo, he was ap- for which a market could be cultivated. The firm's 
pointed manager of the Gijon branch of Messrs. 
Sheldron, Gerdtzen and Morgan, engineers and 
electric power contractors, of Bilbao, Santander 
and Gijén, Spain, in 1898. Mr. Cowlrick held this 
position until 1902, when he joined the staff of 
Messrs. Easton and Company, Limited, and was 
engaged on technical work connected with the design 
and erection of superheated-steam plants. Mr. 
Cowlrick continued in the employ of Messrs. Easton 
and their successors, Messrs. Easton and Anderson, 
of Erith and Westminster, until 1905, and in Sep- 
tember of that year was appointed manager and 
chief engineer, in Spain and Portugal, for Messrs. 
Babcock and Wilcox, Limited. 

During the following years, Mr. Cowlrick organ- 
ised and opened up branches of his firm in Madrid, 
Barcelona, Bilbao and Lisbon. He was entirely 
responsible for the arrangement, layout, erection 
and starting-up of a number of complete steam 
generating plants in the above mentioned cities, 
and elsewhere in Spain and Portugal. In 1918, 
he was appointed managing director of the Spanish 
Babcock and Wilcox Company, and acted as chief 
resident engineer during the construction of the 
Company’s new factories in Bilbao. He was also 
responsible for the installation of the plant and 
equipment required for the construction of 50 heavy 
locomotives per annum, as well as boilers and 
cranes, and for the manufacture of seamless steel 
tubes. On his return to England in 1927, Mr. 
Cowlrick was elected vice-chairman of the Spanish 
Babcock and Wilcox Company, which position he 
occupied for the remainder of his life. He was also | first machine was built in 1897, and marked the 
a member of the board of directors of the Société | commencement of a long uphill struggle, but eventu- 
Francaise des Constructions Babcock and Wilcox, | ally, when economic pressure compelled the adoption 
founder of the Babcock and Wilcox associated com- | of machine mining, the firm reaped the reward of 
panies in Mexico and Brazil, and chairman of Bailey | their efforts of many years. In addition to his work 
Meters and Controls, Limited, Croydon. Mr. Cowl-| for British collieries, Mr. Mavor was instrumental 
rick was elected an associate member of the Insti- | jn introducing machine mining on an extensive 
tution of Mechanical Engineers in 1905 and trans-| scale into Austria, Belgium, France, Germany, 
ferred to the class of member in 1916. He was| Russia, and other countries. Some years ago Messrs. 
elected a member of the Institution of Civil Engi-| Mayor and Coulson received from the U.S.S.R. 
neers in 1916, and was a member of the Société des| what is thought to be the largest order for coal- 
Ingénieurs Civils de France for a number of years. 


WE note, with regret, 





From a painting by J. B. Anderson 


THe Late Mr. Sam Mavor. 


cutters ever placed. Other “appliances for the 
mechanical mining of coal were developed subse- 
MR. SAM MAVOR. quently, and, in 1908, a commencement was made 
| with the construction of mining conveyors, the firm | 
THe death of Mr. Sam Mavor, which occurred | later also producing conveyors and elevators for 
on June 11, removes a pioneer in electric power | use on the surface. 
generation and distribution and in the machine In 1934, Mr. Mavor relinquished the position of 
mining of coal. He was born in Glasgow on June 3, | managing director of his firm, which position he 
1863, and on leaving school went to an agricultural | had held for many years, but remained chairman 
implement maker in Perth to learn the crafts of | and held this office until his death. Mr. Mavor 
the blacksmith, wheelwright and wagon builder, as | was elected a member of the Institution of Elec- 
he intended to become a farmer in Africa. On his| trical Engineers in 1890. He was for many years 
father’s death, however, he abandoned this project |a member of the Mining Institute of Scotland and 
and decided to become an engineer. He served an| was a past-president of the Institute; he was 
apprenticeship of two years in the Parkgrove Iron | also a vice-president of the Institution of Mining 
Works of Messrs. Robert Harvey and Company and | Engineers. Mr. Mavor was. a Governor of the! 
then joined his brother Henry, who had become | Royal Technical College, Glasgow, an original mem- 
agent in Scotland for the late Colonel R. E. Cromp-| ber of the Council of the Industrial Welfare Society 
ton. Thereafter he specialised in electrical engineer- | and President of the North-West Engineering Trades | 
ing, and the first task in which he was engaged was | Employers’ Association. In 1940, he published an | 
in connection with the lighting of the square in| interesting book of reminiscences entitled Memories 
front of Holyrood Palace on the evening of Queen ' of People and Places. | 





JUNE 18, 1943. 


LETTERS TO THE EDITOR, 


STRESS DUE TO COLLAPSE OF 
VAPOUR BUBBLES IN A LIQUID. 
To THE Eprror oF ENGINEERING. 

Srr,—Two views on cavitation have recently been 
expressed in your columns. Silver* attributes the 
damage to the pressure caused by the collapsing 
bubbles, whereas Reiner? attributes it to suction, 
which tears off pieces of the metal. Probably, with 
non-metallic materials, or non-corrodible mvtals, 
both these mechanical agencies are operative ; but 
|on corrodible metal, there is a third mechanism 
which I suggested some years ago,{ namely that the 
film of oxide, which would otherwise protect the 
| metal, is continually torn off at places where im- 
| pingement occurs, so that chemical corrosion con- 
| tinues instead of stifling itself. Even in dry air, 
| the oxidation of cold metal begins very rapidly, 
| but slows down before the oxide film reaches inter. 
| ference-colour thickness, as shown by curves pro- 
| duced electrometrically in this Laboratory$ and 
those obtained optically by Winterbottom. If, 
therefore, oxide is torn off as it is formed, the 
destruction at ordinary temperatures may be quite 
rapid. Under water, electrochemical action may 
| permit oxygen present at other parts of the metal 
to produce destruction at the point of impingement. 
| Numerous researches in this Laboratory have shown 
|that the local removal of oxide from metal by 
scratching renders the bare portion anodic towards 
| the rest. If the bare portion is small compared to 
the oxidised portion, the attack set up may be 
intense. The current will be determined by the 
| oxygen reaching the large cathode, and the corrosion, 
' concentrated on the small anode, may become severe. 
Such a combination of large cathode and small anode 
| has been found to be the cause of many dangerous 
types of corrosion. 

This view regards cavitation as mechanical in the 
sense that the oxidised matter is being continually 
torn away from the surface by the forces present, 
but chemical in the sense that metal is continually 
passing into the combined state to re-form the film 
which has been torn off. It thus becomes apparent 
why strength and hardness alone are insufficient to 
prevent cavitation, and why there is a rough relation 
between corrosion-resistance and cavitation-resist- 
ance, although the parallelism is by no means 
complete. 

Of course an appreciable quantity of metal will 
be sucked off along with the oxide films in cases 
where oxide and metal are interlocked, so that there 
is no sharp distinction between this view and that 
of Mr. Reiner. Recent research") has indicated 
that the thinnest oxide films on metals (too thin to 
give interference tints) are considerably interlocked. 
In the interference-colour range, the surface of 
demarcation becomes comparatively smooth, and 
in special cases the films can be pulled off by very 
simple means; during the study of iodide films on 
silver,** a glass plate was cemented to a piece of 
superficially iodised silver-foil, and on pulling away 





| the silver by hand, the film, still showing interference 


tints, remained on the glass. This hand-removal 
may be regarded as a freak, but there is no reason to 
doubt that the forces operating in a collapsing 
vacuum bubble would be ample to pull away surface 


| films from the metal. 


Yours faithfully, 
U. R. Evans. 
University Metallurgical Laboratories, 
Cambridge. 
June 10, 1943. 

* R.S. Silver, ENGINEERING, vol. 154, page 501 (1942). 

+ M. Reiner, ENGINEERING, page 454, ante. 

t U. R. Evans, “ Metallic Corrosion Passivity and 
Protection,” 1937 edition, page 484 (Arnold). A some- 
what similar view of the impingement attack on brass 
was expressed in an early paper by G. D. Bengough and 
R. May, The Engineer, vol. 136, page 7 (1923). 

§ U. R. Evans and H. A. Miley, Nature, vol. 139, page 
283 (1937); J. Chem. Soc., page 1295 (1937). 

| A. B. Winterbottom, Nature, vol. 140, page 364 
(1937). 

§ U. R. Evans, 5th Report of the Iron and Steel 
Institute Corrosion Committee, page 225 (1938). 

** U. R. Evans and L. C. Bannister, Proc. Roy. Soc. 
(A), vol. 125, page 370 (1929). 
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THE LESSON OF THE 
* SCHENECTADY ”’. 


To tHe Eprror oF ENGINEERING. 


Sir.—The article on page 371, ante, in your issue 
of May 7, on the failure of the welded tanker 
Schenectady prompts me to write to you in the 
hope of drawing the attention of designers to a form 
of weakness in welded joints that does not appear 
to be generally known. I refer to the end conditions 
of butt-welds and ‘“‘ end-fillet ” welds under tensile 
stress. The point was clearly brought out in a 
paper by Mr. F. R. Freeman* in 1931, and has since 
been emphasised by me in various paperst and lec- 
tures on welded steelwork. Nevertheless, I believe 
it is still often overlooked. In shipbuilding, it may 
have been neglected entirely, since there is unfor- 
tunately little contact in these matters between 
naval architecture and civil structural engineering. 

In brief, the possibility of weakness arises as 
follows. If, at the ends of a butt weld (that is, at 
the edges of the welded plates), the weld is left as 
finished by the welder and unconnected to any 
adjacent plate, then a crack may start at these 
points at a tensile stress round about the yield 
stress of the steel. The fracture spreads at once 
across the width of the plate, not necessarily 
following the line of the weld, and the joint fails 
without any sign of the usual plastic deformation. 
The fractured surfaces have a crystalline brittle 
appearance. Specimen 14A2 in Freeman’s paper, 
of } in. plate, 8 in. wide, is an example. Yielding 
started at 16-5 tons per square inch, and failure 
occurred at 17-0 tons, although both weld and 
plate were perfectly sound, and the ends of the 
weld had been finished by the welder in an appa- 
rently satisfactory manner. If, however, the ends 
of the weld (and the edges of the plate) are machined 
off (if only for } in. or so) before the specimen is 
pulled, then the weld develops the full strength of 
the plate and the normal elongation takes place 
before fracture. 

The same tendency to tearing is observed in 
testing plates with sheared edges, as was brought 
out in the discussion on Freeman’s paper, where, 
on page 325 of the report in the Proceedings reference 
is made to a plate which broke clear of the weld 
at a stress of 14-0 tons per square inch, although a 
small test specimen cut from the plate showed the 
steel to be quite normal. It also applies to end fillet 
welds. 

It is noteworthy that, in tests on butt-welded 
plates 40 in. wide, made at Birkenhead in 1917 for 
Lloyd’s Register of Shipping{ the plates were 
machined down after welding to 20 in. wide, so that 
the effect of ‘as welded” edges was not observed. 





In a structure it is impracticable, of course, to | 


machine the edges after welding, but small edge 
covers may be used effectively to reinforce them— 
in the same manner as a “ selvedge ” on a piece of 
cloth. The function and design of these covers has 
been described in the papers referred to, as well as 
the method of dealing with end fillets. 
Yours faithfully, 
GILBERT ROBERTS. 
Dalmarnock Iron Works, 
Bridgeton, Glasgow, S.E. 
June 4, 1943. 





INSTITUTION OF MECHANICAL ENGINEERS.—There will 
be no meetings of senior members of the North Western 
Branch of the Institution of Mechanical Engineers during 
the remainder of June and July and August. 4 


Welded Joints,” by F. 





* “The Strength of Arc 
Freeman, B.Sc., M.Inst.C.E., Proc. Inst. C.E., 
page 283 (1931). 

+ “ Billingham Branch Bridge,” by W. P. Haldane, 
B.Se., A.M.Inst.C.E., and Gilbert Roberts, B.Sc. (Eng.), 
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vol. 231, | ment, 
states that although the building of a dam at Kariba 
Gorge would cost far less than the amount involved in 
the construction of the Colorado Dam in the 


THE SEALING OF POROUS 
CASTINGS. 


THE occurrence of porosity in castings of various 
metals is well-known in the foundry and although 
its incidence is by no méans inevitable, it is generally 
unpredictable and involves more often than not the 
rejection of the affected casting. Unfortunately, the 
defect may escape detection until it is revealed by 
machining, when the spongy structure is evident, 
or by that slow percolation known as “ weeping ”’ 
when the casting may be actually in service. In 
the first case, the power, time and labour spent on 
machining is wasted, and in the second there is added 
the cost and loss of time entailed by the erection of 
the part, its removal and replacement by another 
casting, to say nothing of possible inconvenience or 
damage arising from the leakage. Although porosity 
in a casting is at all times wasteful, it is doubly so in the 
present circumstances and it is of interest, therefore, 
to record that a method has been developed by which 
porous castings can be made sufficiently sound for use, 
this method consisting of the impregnation of the pores 
with a plastic material subsequently changed by baking 
jnto a hard impermeable substance. 

The method has been developed by Messrs. Commer- 
cial Structures, Limited, Staffa-road, Leyton, London, 
E.10, in collaboration with Messrs. Bakelite, Limited, 
18, Grosvenor-gardens, London, 8.W.1. The operation 
is a simple one. As practised at the works of Messrs. 
Commercial Structures it consists of blanking up all 
openings in the casting, after it has been cleaned of 
moulding sand, etc., and connecting the interior by 
means of a flexible pipe to a hand-operated pump. 
This pump delivers the plastic material in a fluid 
condition and at a pressure ranging from 50 lb. to 600 lb. 
per square ineh into the internalspaces. The pressure 
is varied between these limits in accordance with the 
strength of the casting and the duty it is designed for, 
and is recorded on a gauge. Similarly, the type of 
sealing fluid may vary; where porosity is due to fine 
channels, the fluid is clear, but where these are coarser 
a filler is incorporated. The pump is capable of exerting 
pressures up to 5,000 Ib. per square inch. The casting 
is stood in a tray to catch the fluid forced through the 
walls and the process of impregnation is carried out 
at normal room temperatures. 

When the fluid has reached the external surface of 
the casting, the latter is drained and removed to an 
electrically-controlled furnace, in which it is subjected 
to a temperature of 85 deg. C. in order to remove the 
solvents which form the vehicle of the resinoid 
material. The temperature is then raised to 110 deg. C. 


and maintained at that level for about an hour; a/| 


further rise to 135 deg. C. with another hour’s treat- 
ment then follows. The Bakelite material which has 
filled all the pores in the metal is thus cured and 
thereby transformed into a solid impermeable mass 
which, it is stated, is insoluble in water, petrol, oil, 
alcohol and other solvents, and is capable of resisting 


high-temperature steam. If the casting is very spongy, 


a second impregnation and curing may be necessary, 
but, normally, one is sufficient. After curing, a high 
test pressure may be applied. The treatment is 
applicable, in an eqflally satisfactory manner, to both 
ferrous and non-ferrous metals, the latter including 
the light metal alloys. The process can be carried out 
in any works, and Messrs. Commercial Structures 


| supply the necessary equipment for the purpose, except 


the electric furnace, and also instruct the user’s staff. 





GLASS PRECISION GAUGES. 


Tue brief reference made to the use of precision 
gauges made of glass in the ‘Notes from North 
America,” on page 377, ante, may now be amplified by 
an abstract of a more complete account given by 
Colonel H. B. Hambleton, of the United States Ord- 
nance Department, in the April issue of Mechanical 
Engineering. In the first place, it may be noted that 
the basic reason for the adoption of glass for plug 
gauges, ring gauges, etc., was that of conserving 
steel. Although the practice is only in the develop- 
ment stage, the results obtained so far are stated to be 
satisfactory. As regards wear, a test was made on a 
plug gauge for a part 57 mm. in diameter. After the 
first 160,000 operations, a wear of only 0 -00005 in. was 
observed, and the gauge was serviceable for 260,000 
operations before it was worn out ; that is, before it was 
reduced to a diameter less than that permitted by the 
manufacturing tolerance of the part. A steel gauge 
used for the same duty has a normal life of between 
60,000 and 70,000 operations. Certain other advan- 
tages are claimed for the glass gauge, some of which 
may be mentioned. Many greasing and degreasing 
operations are eliminated since with glass no question of 
rust is involved, and perspiration on the hands of the 
inspector has no corrosive effect. The lighter weight 
of the glass gauge compared with steel, namely, 160 Ib. 
as against 485 lb. per cubic foot, make it more readily 
handled. The thermal conductivity of glass being less 
than that of steel, there is less risk of heat trans- 
ferred from the hands of the inspector affecting 
the gauging dimensions. When the component is 
very near the size of the gauge there is less tendency 
for the component to seize or bind in or on the gauge. 
In this connection it may be noted that glass appears 
to have a resistance to abrasives equal to or even better 
than steel in many applications and scratches on glass 
do not raise burrs or change the effective size of the 
gauge. The fact that glass is fragile is considered to 
have an educational effect on inspectors as regards care 
in the handling of precision gauges generally. 

A point of interest regarding the manufacture of 
the gauges is that it is not believed that much change, 
if, indeed, any change, will be required in standard 
grinding machines when glass blanks are being dealt 
with. One firm has used with success a standard 
type of machine having a wheel 20 in. in diameter by 
1 in. wide, of silicon-carbide, 60-80 grit, running at a 
surface speed of approximately 6,000 ft. per minute. 
With this a roughing cut to within 0-003 in. to 0-004 in. 
of finished size was obtained. The table traverse speed 
was stated to be rather fast. When the wheel was 
changed for one of 180 grit, and a very slow rate of 
table traverse was used, a beautiful surface finish was 
obtained. During the last four or five passes of the 
wheel, and without any change in wheel setting, a 
polished surface was secured by turning off the cutting 
fluid, which was plain water. It has been found 
advisable, however, to add a small amount of oil to 
the water merely to prevent the rusting of the 
machine. 

Several different types of gauge now successfully 
made of glass were illustrated in Colonel Hambleton’s 
account; for example, a double-ended ‘‘ go” and 
“‘not-go” plug gauge of the familiar dumbbell shape ; 
separate “‘go”’ and “‘ not go” gauges with octagonal 
handles ; double-ended plug gauges of the same type ; 
ring gauges with an octagonal periphery ; and double- 
ended plug gauges with the standard metal handle used 


| for some types of steel gauge, the glass plugs being 


Where it is not convenient to set up a new plant, the | fitted to the handle with a taper lock. It is not neces- 
firm will treat castings at the Leyton works provided | sary to grind the taper on the shanks of the glass plugs 


these do not exceed the limiting dimensions imposed 
by their plant. Such" castings would have to be 
delivered already blanked off and provided with a 
connection for the fluid delivery pipe. 








Tue KarrBa DamM.—On page 469, ante, we referred to 


the proposed installation of a hydro-electric installation 
at Kariba Gorge on the Zambesi River, some 200 miles 


below the Victoria Falls in Southern Rhodesia. We 


now learn that a preliminary investigation of the site has 
R. | been made, on behalf of the Southern Rhodesian Govern- 


by Mr. J. L. 8S. Jeffares, B.Sc., M.Inst.C.E., who 


United 


\.M.Inst.C.E., Proc. Inst.C.E., vol. 240, page 537 (1935). States, the volume of water impounded would be much 


“ Design and Tests of Butt-Welded Joints,” by Gilbert | greater. 


The report also points out that the minimum 


Roberts, Welding Symposium, Iron and Steel Institute, flow of the Zambesi is three times that of the Colorado 
vol. 1, page 161 (1935); “‘ Strength of Welded Joints in | although the maximum flow of both rivers is about the 


Structural Steel,” by Gilbert Roberts, Proc. Cleveland 
Inst. of Engineers, page 51 (1935-6); ‘* Design of Welded 
Structures,”” by Gilbert Roberts, Institute of Welding, 
Welding Industry, vol. V1, page 435 (1939). 
t ** Experiments on the Application of Electric Weld- 
Large Structures,” by W. 8S. Abell, M.Eng., 


ing to 


same. 
is about twice that of the Colorado. 
the dam, which forms part of the post-war development 
plans of the Government of the Colony, would not only 
provide cheap power over a large area but would make 
available great quantities of 
M.Inst.C.E., Proc. Inst. C.E., vol. 208, page 104 (1918-19). | purposes. 


The average annual discharge of the Zambesi 
The building of 


water for irrigation 











as these can be moulded close enough to provide the 
required fit. Tentative specifications and provisional 
standard drawings of glass gauges have been made 
and these standards, as far as is practicable, are dimen- 
sionally the same as those of the American gauge 
design standard given in publication C.S. 8-43 of the 
National Bureau of Standards. The main deviation 
from the standard steel designs is the provision of 
radii at the edges, necks, etc., of glass gauges, the former 
to prevent chipping of the edges. The development 
of the glass gauge by the Ordnance Department, which 
does not claim to have originated it, would seem to be 
a sound policy, and, considering that the hard glass 
industry in the United States is of comparatively 
recent growth, the results achieved are noteworthy. 
It may be mentioned that the precision gauge industry 
of that country was not capable of meeting war-time 
demands in full. The turnover apparently never 
exceeded 4,000,000 dols., but it is estimated now to 
be about 125,000,000 dols., this increase having taken 
place since the initiation and approval of the first 
gauge-expansion programme by President Roosevelt 
in October, 1940. At the same time, the Ordnance 
Department was not unprepared, as prior to the 
development of conditions of emergency, it had estab- 
lished 19 laboratories at manufacturing arsenals and 
in universities, the latter more specifically for training 
personne]. 
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SHIPYARD LAYOUT FOR WELDED 
CONSTRUCTION. 


Tae accompanying photographs, Figs. 1 and 2, 
showing a typical building berth at the yard of the 
Todd Caufornia Shipbuilding Corporation, were among 
those used by Mr. R. B. Shepheard, M.I.N.A., Super- 
intendent ot Welding Development (Merchant Ship- 
building) at the Admiralty, to illustrate a recent lecture 
forming part of the course organised by the Admiralty 
at Stow College, Glasgow. The lecture dealt parti- 
cularly with the layout and operation of the emergency 
shipyards in the United States, distinctive features of 
which are their large areas and the depth of space 
provided at the head of each berth. 

In a typical case, Mr. Shepheard explained, the 
material is routed by overhead cranes from the stock 
racks to straight-through bays in the fabrication shops, 
each bay being reserved for special operations. The 
fabricated material is transported to large covered 
sub-assembly spaces, one of which is shown in Fig. 1, 
arranged across the lower end of the fabrication shop 
bays, and served by 10-ton overhead cranes. Here 
is carried out the welding of such items as stiffeners to 
floors, girders, shaft tunnels, seatings, etc. The 
assembly and welding of large pre-constructed units, 
including the double-bottom structure, panels of the 
bottom shell, the side shell with framing, bulkheads, 
decks, peak structures, deckhouses, etc., is effected 
on levelled grids between the sub-assembly shops and 
the berths, with storage space for completed units at 
the lower end. Travelling cranes of 25 tons to 50 tons 
capacity, one of which can be seen in Fig 2, traverse 
the full length of the main assembly area to the foot 
of the berths, and being arranged between the berths, 
greatly increase the lifting capacity available for each 
ship. Full use is made of mobile cranes and motor 
haulage on paved roadways throughout the yard. 
Accurate loft work and templating are essential to 
successful production, and a large mould loft and 
template store are situated close to the fabrication 
shops. 

In the emergency yards, the exclusive use of flame 
cutting for plate-edge preparation is notable. Heavy 
tools, such as shearing, punching, planing and scarphing 
machines, are not installed; plate furnaces also are 
eliminated. Plate rolls, heavy presses, and the con- 
ventional frame furnaces are retained, large acetylene 
generators and liquid-oxygen storage with piped supply 
are installed for flame cutting, and extensive facilities 
for Unionmelt and manual welding are available 
throughout the yard. The flame-cutting equipment 
consists mainly of small portable motor-driven ma- 
chines. When fitted with two torches on one head, 
these machines may be used for a combination of square 
and bevelled plate-edge preparationorfor making parallel 
square cuts on two plates to be subsequently butted 
together and machine welded. Bevelling and nosing 
of edges has been found satisfactory on slightly uneven 
plates, with the machines running on a shallow track 
laid on the plate surface. 

By fitting a simple *‘ crabbing”’ device, these machines 
will automatically follow the line of a curved template. 
They are also readily adaptable for trimming work at 
the berths and assembly spaces, and can be guided by 
hand if required. Another design carries two or three 
torches on a “ floating’ head, ensuring accurate edge 
preparation where the plate surfaces are not flat. In 
some cases, machines of this type are mounted on 
travelling gantries spanning the plate bed, thus pro- 
viding simultaneous “ flame planing " of the two plate 
edges and of the end butts. Equipment for flame- 
cutting a number of identical shapes, such as floors, 
brackets, etc., from a single template in one operation, 
is also in common use. Flame-cutting machines of the 
above types are now in production in this country, 
Mr. Shepheard added, and should greatly assist in 
providing the accurate setting up necessary with 
welded construction. 
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being increasingly superseded by gas-cutting, thus 
reducing the area necessary for the blacksmith’s shop. 
Further, in this connection, the fabrication of framing 
from deep sections of flanged plates, flame-cut to shape, 
and the potentialities of welded fabrication to obviate 


It is important that welding skids should be con- | furnaced plates, should be borne in mind, with a view 
structed so as to provide and maintain a level surface, | to the ultimate elimination of frame and plate furnaces. 


particularly where complex structures are assembled | 
and welded. Rails or joists with variable spacing on 
rigid supports are generally used, raised 3 ft. to 4 ft. 
above the ground, and thus affording access to the under- 
side, which is not possible where work is laid on blocks 
on the ground. Arrangements for dogging down at 
the boundaries of the work are necessary. 

Modifications in British shipyards for welded con- | 
struction require special consideration in each indi- | 
vidual case in relation to the space available, the | 
existing layout and the lifting facilities. The problem | 
is complicated, compared with the laying down of | 
American yards on vacant sites. Mr. Shepheard offered 
the following suggestions for particular application. | 
Where possible, space should be cleared and made | 
available for welded fabrication and the storage of | 
units adjacent to the berths. 


A reduction in the number of building berths provides 
valuable additional space, and concentrates available 
labour. With pre-fabrication, travelling cranes serving 
the assembly spaces and the berths are most useful 
equipment. These cranes should be of ample capacity 
to handle large units. Mobile cranes, with transport 
on paved roadways throughout the yard, and especially 
across the head and between berths, greatly facilitate 
the handling of material. 





AtrR-MAIL SERVICE TO FRENCH AND SPANISH NORTH 
AFRICA.—The Postmaster-General announces that the 
air postage rate on correspondence to French and Spanish 
Morocco, Algeria and Tunisia has been increased to 


| 





Burtprine BerTHs AND WELDING ASSEMBLY PLATFORM. 


AMERICAN COKE PROpUCTION.—The Bureau of Mines 
has announced that nearly 62,250,000 tons of by-product 
coke were produced in the United States in 1942. 


PRODUCER-GAS TRACTION IN SWEDEN.—At the end 
of 1942, some 73,000 road motor vehicles, not including 
those belonging to the military forces, were running on 
producer gas in Sweden. These vehicles, it is stated in 
The Anglo-Swedish Review, handled practically all th« 
motor transport in the country. In addition, there wert 
in service about 7,000 motor cars which were electrically 
driven or consumed liquid fuel, acetylene or other gas. 
In comparison, it may be mentioned that, before the war. 
there were about 250,000 motor vehicles on the Swedish 
roads. More than half of the producer-gas driven vehicles 
are lorries, while 34,200 are passenger cars and 3,400 ar 
omnibuses. In addition, 880 motor cycles use producer 
gas. About 60 per cent. of the producer-gas driven 
vehicles consume charcoal and the remainder use un- 
charred wood. In addition to road vehicles, some 
10,000 tractors have been converted for burning charcoal 
or wood and many rail cars, both on the State owned and 


With the increase in| 1s. 3d. per half-ounce for letters and to 7d. for postcards. | on the privately owned railways, now use the same fuels. 


welding, a number of existing heavy machine tools for | The air postage rate on correspondence for Tangier has | Moreover, producer gas is being used on a steadily increas- 
riveted work will become redundant, and the remainder | also been increased to 9d. per half-ounce for letters and | ing scale for ferry boats, auxiliary craft and stationary 


may be re-arranged to economise space. Smithwork is | 


to 5d. for postcards. 


plants of all types. 
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NOTES ON NEW BOOKS. 
By G. W. 


Automatic Protection of A.C. Circuits. 


Srusppines, B.Sec., F.Inst.P., A.M.I.E.E. Third 
edition revised. London: Chapman and Hall, 
Limited. [Price 18s. net.] 


Tue complexity of protective gear has increased as 
electric-power systems have become larger and more 
complicated. A simple layout in which a single power 
station supplied a number of distributing feeders or 
isolated substations, characteristic of early develop- 
ment, required little more than some type of overload 
trip which would isolate any feeder or section on which 
a fault developed. Even in such cases, however, 
modern practice would demand that the isolating 
arrangements should have some regard to the nature 
of the fault. Modern systems in which substations 
may form part of a large and widespread network, 
where it is essential that a local fault should not in- 
terrupt the supply to other parts of an area, have called 
for much more discriminating gear. A substation may 
be situated on a ring main or fed from more than 
one power station and is likely to be connected to 
plant of very great capacity. These conditions have 
led to the development of highly-selective arrangements 
which are now so extensive and varied that they may 
well be considered to constitute a special sphere of 
switchgear practice. Although their design is a matter 
for specialists, it is power-station and mains engineers 
who have to operate them, and this book, which gives 
a clear explanation of modern systems, should greatly 
assist those who are concerned with the maintenance 
of such gears. The fact that it has reached a third 
edition since its first publication in 1934 is evidence 
of its utility. Very many papers have been read 
before technical institutions on various aspects of 
the subject of this book, but scattered information 
of that type is usually only in part available to non- 
specialists and institution papers in general deal with 
a particular aspect of the whole subject. This book 
covers the whole field in a logical and informative way. 
From the design and characteristics of protective 
transformers, it deals with their interconnection, 
passes to a description of relays and the various types 
of protective system which have been devised and are 
in use. A final chapter deals with the testing and 
maintenance of protective gear. The descriptions are 
clear and the volume is well illustrated by diagrams and 
sketches. 


Second 
Sons, 


Engineering Inspection. By A.C. Parkrnson. 
edition. London: Sir Isaac Pitman and 
Limited. [Price 6s. net.) 

Wuew, rather more than two years ago, we reviewed 
this book upon its first appearance, we expressed the 
belief that it would appeal strongly to the large numbers 
of engineering inspectors who had been absorbed 
hastily into industry to meet war-time needs and whose 
previous works experience, in many cases, was slight, 
or even non-existent. This view appears to have been 
justified, two further impressions having been printed 
of the first edition before the revision and additions 
which characterise the second. Some of the additions 
are relatively unimportant—for example, the note on 
the Aeronautical Inspection Directorate (A.I.D.); but 
in some of the chapters, such as that dealing with 
“ Further Precision Measuring Apparatus,” the added 
descriptions of such apparatus as the Taylor-Hobson 
profile projector, and the Vickers contour projector, 
naterially enhance the reference value of the work. 
Some of the new matter, too, consists of practical hints 
on the use of instruments, which the relatively inex- 
perienced inspector is likely to find of service even 
though most of the hints, it may be supposed, would 
be imparted during the training course ; most training 
courses being taken under conditions of some pressure, 
however, it is probable that the trainee may not have 
absorbed all the hints on handling delicate apparatus 
and, in any case, will probably need n ore practice in 
order to acquire the desired deftness of touch. The 
revision which the book has received did not need to 
be drastic, but the changes are recognisable as improve- 
ments and we can again commend it as a useful sum- 
mary of a subject of considerable complexity and, in 
present conditions, of great significance. 





EXHIBITION OF CHEMICAL INDUSTRIES, NEw YORK.— 
The 19th Exposition of Chemical Industries will be held 
in New York from December 6 to 11. The last exhibi- 
tion, which was held in 1941, was housed in the Grand 
Central Palace, but owing to the fact that this building 
has been taken over by the Army authorities, the forth- 
coming function will take place at Madison-square 
Garden. Further particulars regarding the exhibition 
may be obtained on application to the International 
Exposition Company, 480, Lexington-avenue, New York 
City, U.S.A. The first Exposition was held in 1915, 
and in recent years, they have taken place biennially. 








LABOUR NOTES. 


CoMMENTING editorially on the recent conference of 
women engineers in the June issue of the Amalgamated 
Engineering Union’s Journal, Mr. Tanner says :—‘* We 
noted particularly the vigorous and practical attitude 
adopted towards the questions raised and the very keen 
sense of reality animating the women in their day-by- 
day activities as shop stewards. It is evident that they 
are fighters and sincere trade unionists. Another 
striking point was the total absence of defeatism ; 
there was implied in all the speeches a sturdy optimism 
based upon an unshakable faith in themselves and in 
their fellow-workers, and an equal absence of what 
might be called feminism, while all were concerned to 
win equal rights and equal status with the men. There 
was no suggestion that women as women occupied a 
distinctive place in the human family ; there was no 
aggressive quality in their demands.” 





“ Finally,” Mr. Tanner writes, ““ but by no means 
of least importance, was the sureness of the under- 
standing shown in regard to the part women in industry 
have to play in the war against Fascism. This was 
never lost sight of, and as one delegate after another 
rose their remarks brought home to us the value and 
importance of having this new element in our ranks.” 


Under the auspices of the Trades Union Congress, 
discussions are taking place between the Amalgamated 
Engineering Union, the Transport and General Workers’ 
Union, the National Union of General and Municipal 
Workers and the Iron and Steel Trades Confederation 
on the subject of the organisation of women. It is 
officially stated to be the desire of the executive council 
of the Amalgamated Engineering Union, that in re- 
cruiting new members, branch officers and others should 
not do anything which might hamper an amicable 
settlement of a difficult problem. There must be no 
acceptance into A.E.U. membership of anyone who is 
a member of either of the above unions, nor must any 
encouragement or inducement be given to anyone to 
leave any one union for another. 





In May, the total membership of the Amalgamated 
Engineering Union increased from 801,645 to 839,154. 
The number of members who received sick benefit 
decreased from 7,194 to 6,593, and the number of 
superannuated members from 13,030 to 13,013. The 
number to whom donation benefit was paid was 212, 
which compared with 246 im April, and the total 
number of unemployed members was 1,148, as com- 
pared with 1,129 in April. 





Eight members of the Amalgamated Engineering 
Union have accepted nomination for the position of 
general secretary in succession to the late Mr. Fred. 
Smith. They are Mr. R. Bellas, Sunderland ; Mr. G. 8S. 
Benson, Blackpool; Mr. W. 8. Gall, Hull; Mr. B. 
Gardner, Manchester; Mr. W. Hannington, Edgware ; 
Mr. E. W. Nutley, Tower Hamlets; Mr. B. Perrott, 
Sydney, N.S.W.; and Mr. H. O. Watts, Wakefield. 
Mr. Gardner is at present assistant general secretary 
(Trade Union Section) and Mr. Hannington, one of the 
three national organisers. The last day for voting in 
the home branches is August 16. 


Differences on the subject of the organisation of 
welders have been discussed by representatives of the 
Amalgamated Engineering Union and the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society. The 
engineers claimed that the boilermakers had failed 
to give effect to an arrangement of May, 1942, on the 
subject of the recognition of cards. In the case which 
gave rise to the discussion, the boilermakers were 
invited to organise certain welders, but refused to do 
so, on the ground that the men concerned were not 
fully qualified welders and, therefore, ineligible for 
membership of their society. The engineers, accord- 
ingly, organised the men and considerably improved, 
it is stated, their status and wages. 








“The boilermakers apparently now claim the right,” 
Mr. Tanner says in the June issue of his union’s Journal 
“to organise all welders, regardless of whether they 
are employed in shipbuilding, engineering, or aircraft 
construction. Our attitude, it was explained to them, 
was that work which had formerly been done by boiler- 
makers would still be considered their work, while, 
similarly, where work had previously been done by 
engineers it should be considered as engineers’ work. 
The boilermakers, in reply, pointed out that the under- 
standing arrived at was purely arecommendation which, 
because it was rejected by their members, could not 
be operated.” 





It is stated in the June issue of the Transport and 
General Workers’ Record, that further improvements 


have been secured for clerical staffs in. the engineering 
industry. Under an agreement, just concluded on 
behalf of members at a large engineering firm in the 
Midlands, the war bonus has been increased by 6s. 
in the case of adult males and by 4s. in the case of 
adult females. The increases take effect as from 
March 15. ‘In regard to holidays for 1943,” the 
Record says, ‘‘ all engineering clerical staffs are entitled 
to an additional payment at single-time rates for all 
holidays worked. In effect, this means double time 
for summer and bank holidays.” 





Replying to a question in the House of Commons 
last week, Mr. Bevin, the Minister of Labour and 
National Service, said that the judgment in the case 
of Mrs. Birch and Ultra Electric, Limited, had been 
interpreted in some quarters as meaning that an 
employer who had been directed under the Essential 
Work Order to re-instate a worker was not legally 
bound to do more than restore the worker to his pay- 
rojl at the rate of wages as hitherto. He need not put 
him back on the same work, or even give him any work 
at all. He was advised, the Minister informed the 
House, that that was a misinterpretation of the judg- 
ment, and that the employer was bound, in such circum- 
stances, if possible, to restore the worker to the position 
held before his dismissal, where he was to do the same 
work on the same terms and conditions. 





“Tt is only,” Mr. Bevin continued, “‘ where the 
employer can show that this is not possible that mere 
restoration of wages is a sufficient compliance with 
the direction. In such a case, there would be prima 
facie ground for supposing that there was a redund- 
ancy of workers in the establishment. The course I 
would normally adopt would be to arrange for a suit- 
able reduction, so that work as well as wages might 
be found for the worker whose reinstatement had been 
directed.” 





At a meeting last week of the Central Agricultural 
Wages Board, the trade union side gave notice that at 
the meeting on July 8, they would submit a resolution 
calling for a raising of the national minimum wage to 
4l. a week. The present minimum is 3l., and it came 
into operation on December 28, 1941. 





The executive of the Mineworkers’ Federation, last 
week, considered observations from the districts on 
its proposals for a single national union for all mine- 
workers in Great Britain. Most of the districts declared 
overwhelming support for the plans. The executive 
will therefore recommend the annual conference of the 














Federation next month to accept the principle of the 
single national union. It is understood that details 
have still to be worked out concerning certain purely 
district practices, but the executive do not believe that 
they affect the main issue. 





As a result of a decision of the Civil Service National 
Whitley Council, on an application by the Staff Side 
for an increase in the war bonus, increases varying 
between ls. 6d. and 10s. a week take effect. The upper 
limit of salaries on which bonus is paid rises from 5001. 
a year to 850. In the case of all grades on salaries 
up to 2501. a year the men’s bonus is increased from 
13s. 6d. to 17s. and the women’s from 10s. to 13s. 6d. ; 
in the case of receivers of salaries ranging from 2501. to 
5001. men’s bonus is increased from 7s. 6d. to 14s. and 
women’s from 6s. to lls. 6d. There is no sex-distinc- 
tion in the case of the junior grade. At 20, the bonus 
is increased from 8s. to 10s. 6d., at 19 from 7s. 6d. to 
9s. 6d., at 18 from 6s. 6d. to 8s. 6d., at 17 from 4s. to 
6s. and at 16 from 4s. to 5s. 6d. Under 16, the bonus 
is raised from 4s. to 5s. 





At the time of writing, the negotiations on the wages 
question between the National Union of Railwaymen, 
The Associated Society of Locomotive Engineers and 
Firemen and the Railway Clerks’ Association on the 
one hand, and the Railway Executive Committee on 
the other, appear to be in suspense, and the union 
representatives have asked for and been promised an 
interview on the subject with the Minister of War 
Transport. The unions jointly claim an all-round 
increase of 10s. a week. It is understood that at their 
latest conference with the representatives of the railway 
companies they were offered 3s. 6d. a week which they 
did not regard as a satisfactory counter offer. 





Something resembling a deadlock has also developed 
in the negotiations on the wages question between the 
railway shopmen’s unions and the railway companies. 
Here, the men’s claim is also for an all-round increase 
of 10s. a week, and the companies have answered it 
with a counter-offer which is regarded as unsatisfactory 
by the unions. 
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SURFACE FINISH AND THE 
FUNCTION OF PARTS.* 


By Dr. Grorc SCHLESINGER. 
(Concluded from page 480.) 


Micro-Finish by Honing.—The honing processes 
have been much developed in recent years by the 
Micromatic Hone Corporation, of Detroit, Michigan, 
to enable the finest surfaces to be obtained. ‘* Micro- 
finish *’ as a term is meant to convey the generation 
of geometrical accuracy at the same time as surface 
finish. This is an important distinction, since no other 
abrading method—particularly lapping—can accom- 
plish as much towards this combined result. Pen 
records of two micro-finished bushings of stainless steel 
which were examined externally and internally, show 
approximately the same fineness between 0-5 micro-in. 
and 0-7 micro-in. The dimensional accuracy of the 
two bushings was very high; the maximum deviation 
on the diameter in one bushing was only 0-00006 in. 
and on the other it was 0-00012 in. The pen records 
of a honed surface ought to show the same degree of 
fineness either longitudinally or circumferentially 
(across), because the cutting marks have the same pitch, 
and cross each other at the same angle. This assump- 
tion is verified by Fig. 13, page 479, ante, which shows 
that the longitudinal fineness is 4 micro-in. (Apy, or 
have), and the circumferential fineness 3 micro-in. to 
5 micro-in. 

The internal honing machine, shown in Fig. 14, 
above, is used to finish the seats for gudgeon pins 
in aluminium pistons. From 0-0005 in. to 0-001 in. 
is removed in one operation from precision (diamond)- 
bored pin holes in the actual honing time of 50 seconds, 
with a production of 180 to 200 six-inch diameter 
pistons per hour per machine. The accuracy is held 
within 0-0001 in. to 0-0002 in., and the final size is 
held uniformly with a tolerance of 0-0002 in. by an 
automatic “‘ microsize”’ control unit. The surface 
finish of the bore is true within 3 micro-in. to 5 micro-in. 
(hems OF Agye). For honing engine cylinder bores to a 
given diameter, a honing tool, shown in Fig. 15, is used, 
having interlocking stones which present a complete 
annular abrasive contact at all times during the 
operation. With such tools the conventional honing 
action is used to obtain a very smooth cross-hatched 
surface finish which is within the conventional range 
of from 1-5 micro-in. to 0-5 micro-in. (Agy.). On 
completing this operation the rotation of the tool is 
stopped and it is then simply reciprocated longi- 
tudinally in the bore with a few degrees of indexing 
applied between selected strokes. ‘ 

The Superfinishing Process.—lIf the surface of a part 
is a perfect plane without crests and valleys, it ought 
to give a photograph which is practically black. Such 
a perfect surface, shown in Fig. 16, was made by the 
superfinishng method developed by the Chrysler Cor- 
poration, in superfinishing all the important parts of 
its car engines to their final dimensions after reasonable 
preparation by a fine finishing process. Fig. 17 illus- 
trates the operation of superfinishing a fine dia- 
mond-turned piston skirt. Curve a, is of the piston 
after diamond turning, the roughness being 6-6 micro- 

* Paper read before the Institution of Mechanical 
Engineers on Friday, May 21, 1943. Abridged. ' 
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in. (kaye) and curve 6 after superfinishing when the 
roughness is 0-72 micro-in. (Agye ). 
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| Cutting Fluids for Finished Surfaces.— An interesting 
problem was brought to the Research Department of 
the Institution of Production Engineers by a client who 
submitted several ground pins 1} in. in diameter and 
|8 in. long, and a double steel gear for a tank drive, for 
| &@ report on the surfaces. The remarkable result of the 
| investigation was that the pins and gears cut with a 
rape oil costing 35s. per gallon had a surface inferior to 
those cut with a good cutting oil diluted to 1 in 20 and 
| costing only 1s. 2d. per gallon of fluid. These impartial 
results converted the opinion of the foreman who had 
clung to the use of undiluted rape oil. In most depart- 
ments where rape oil was previously used, it has been 
|replaced by cutting oil thus, effecting a considerable 
saving per year. 

The Dulling Criterion for Finishing Tools.—In making 
fine finishing cuts it is difficult to determine the exact 
point at which the tool begins to get dull. The cutting 
forces, which are very small, vary from } lb. for free 
cutting aluminium alloys finished with a cutting depth 

,| of 0-002 in. and fine feeds of 0-0005 in. and less, to 
approximately 20 lb. for steel of 80 tons per square inch 


is 40,000 vertically and 150 horizontally (reduced 4 in| tensile strength, with a chip having a cross-section of 


reproduction). When a piston is elliptically cam-ground 
before superfinishing the stone pressure must be kept 
exceedingly light to prevent distortion. 
reciprocations per minute, and a work speed of 450 
r.p.m., an abrasive pressure of 2 lb. per square inch 
removes the fragmented material remaining after the 
grinding operation. This results in a surface of 3 micro- 
in. roughness being obtained from a ground surface 
which previously had a roughness of 35 micro-in. (Agy.). 
A continuous six-lane centreless type machine, Fig. 18, 
opposite, is suitable for piston superfinishing, and pro- 
duces nearly 600 pistons per hour. This type of 
machine is flexible, inasmuch as each different lane can 
be set up for different-sized pistons according to require- 
ments. Those who would like to ascertain, by simple 
means, whether superfinishing methods meet their 
requirements should begin with auxiliary apparatus 
which can be set up on an existing lathe. 

\ firm manufacturing submersible pumps was 
encouraged by the author’s “ Report on Surface Finish ”’ 
to attempt to avoid difficulties with ordinary ground 
shafts by providing much finer surfaces, using the super- 
finishing head shown in Fig. 19, opposite. Super- 
finished sleeves were used for the six journal bearings 
concerned which were lubricated solely by water. 
With the very low viscosity of water the film, under full 
film conditions, is bound to be small, and in fact calcu- 
lations show that the film thickness in certain conditions 
may be as small as 10 micro-in. This shows the error 
of trying to use an ordinary ground finish with a surface 
imperfection of 18 micro-in. or 20 micro-in. In the 
pump all six surfaces were superfinished, and test runs 
nave shown that there was no perceptible effect on the 
journal sleeves in running. This is a distinct advance 
on previous practice with ground sleeves on which the 
effect of running-in was always visible after even a few 
minutes’ operation. Units of this type deliver 1,400 
gallons per minute against a head of 250 ft., and are 
driven by 150 h.p. motors at 1,450 r.p.m. These 
successful results were checked by the graphs (Fig. 20, 
opposite). The fine ground surface (i) had a roughness 
of 4.5 micro-in (haye) ; a light superfinishing action (II) 
made it 2-5 micro-in.; and the final finish (III), which 
was 1-5 micro-in. (kaye) achieved the results aimed at. 





0-004 in. by 0-002 in. Existing dynamometers are 
either not yet sensitive enough for such small forces, 


With 240 | or they are affected by vibrations and do not indicate 


the precise moment when dulling begins. Uniformity 
| is often disturbed by the sporadic occurrence of a built- 
up edge and by the remarkable fact that the cutting 
edge regains—or rather re-establishes—its sharp 
cutting properties through the cutting action itself. 
When long-life tests are made on non-ferrous materials 

tests which may last for 40 hours of uninterrupted 
cutting with a good cemented carbide tool working on 
aluminium alloy—it is advisable to check the quality 
of the surface every hour. To use the surface analyser 
for this purpose it is necessary to make the pick-up 
portable, as shown in Fig. 21, opposite, and run it in a 
testing lathe. 

In the Institution of Production Engineers Research 
Department several lathes supply the surface meter 
with material to be tested. Light pieces can be trans 
ported to the apparatus, but for heavy pieces weighing 
from 100 lb. up to 2 tons the pick-up box must be taken 
from its column, put on the specimen between centres 
and turned to the stationary instrument. The whole 
process is completed in three minutes and this check 
on the decreasing surface quality is a very sensitive, 
reliable, and quick procedure, and will test the life 
of 18-per cent. tungsten, substitute “ 66” Stellite, 
cemented carbide, or diamond tools. It has the great 
advantage that the ordinary set-up of a lathe, grinding 
machine, or milling machine is not disturbed at all. 
The ordinary tool is solidly clamped in the rigid tool 
post, and it is not necessary to insert a dynamometer 
which may create small disturbing diaphragm vibra- 
tions. It is impossible to measure the cutting forces, 
but these are irrelevant for finishing cuts. Such 
investigations were made for several weeks on both 
ferrous and non-ferrous materials, and a selection of 
the most interesting reports follow. 

A cemented carbide tipped tool was used on 80 tons 
per square inch chromium-nickel steel (3-27 per cent. 
| nickel). The graph showed very regular feed ridges on 
this hard and tough material, and the rough-finished 
| surface, a record of which was made, gave a value of 
The tool, which had a rounding 


166 micro-in. (haze). 
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of 0-040 in., had a life of 1 hour 40 minutes when used 
on 10-in. diameter material and cutting 0-005 in. deep, 
with a 0-002-in. feed and a peripheral speed of 160 ft. 
per minute. The spindle, cone, and gears of the recon- 
ditioned testing machine were dynamically balanced. 
The wear of the tool (by dulling the point) was recorded 
after 1 hour 40 minutes’ work. Another cemented 
carbide tool of a similar brand was used for finishing 
cylinders of the aluminium alloy NA.17S8, which were 
3 in. in diameter and 10 in. long. The peripheral speed 
was 1,500 ft. per min., the depth of cut 0-002 inch 
and the feed 0-0005 in. per revolution. The finished 
surface of such work ought to be within a range of 
roughness of 16-1 micro-in. to 32 micro-in. (hgye), 
corresponding to the ordinary diamond tool finish. 
The state of the cutting edge was controlled by check- 
ing the surface on the surface meter; this involved the 
unclamping of the piece, checking the surface, reclamp- 
ing between centres, and commencing a new series of 
tests, and these operations took altogether 3 minutes. 
The examination was made after every hour of actual 
cutting time, and the results, reduced to a basis of 
5 hourly intervals, are given in Table II. The surface 
roughness (28 micro-in.) after the fortieth working hour 
was still sufficiently fine, since the extreme limit of this 
range was 32 micro-in. The tests were stopped, how- 
ever, and the cutting edges were relapped for a few 
minutes with a diamond lapping wheel, after which the 
operation was restarted. This procedure was obviously 
highly economical even when making allowance for 
the much longer life of a diamond tool. 





SURFACE FINISH. 


PortTaBLE Pick-up oF SuRFACE METER. 


| The author does not pretend that the investigation 
of surface finish is in all cases the best criterion of the 


| 
TaBLe IIl.—ZIncrease of Roughness of Finished Surface 
with Wear of Cemented Carbide Tool. 


























Cutting time, 
hours 1 5 | 10] 15 | 20 | 25 | 30 | 35 | 40 

Roughness. 
micro-inches ..| 19 | 11 | 17 | 16 | 16 | 18 | 24 | 24] 28 
problems of workmanship and cutting efficiency, but 


it is in many cases a very useful source of practical 
information. 





COMMITTEE ON RoOAD-TRAFFIC SiGns.—The Minister of 
War Transport has formed a committee which is to 
consider and make recommendations on the whole 
system of road-traffic signs and cognate means of con- 
trolling traffic. The work will be mainly technical ; 
Sir Frederick Cook has been appointed chairman.” The 
members include Mr. M. H. Whitelegge, of the Home 
Office ; Mr. J. S. Munro, of the Scottish Home Depart- 
ment; Messrs. E. B. Hart and E. S. Perrin, of the 
Ministry of War Transport ; Messrs. Charles Holdsworth 
and J. H, Turner, of the Standing Joint Committee of 
Road Hauliers’ National Organisations ; Mr. R. M. Finch, 
of the Institution of Municipal and County Engineers ; 
and Mr. J. E. Corrin, of the Transport and General 
Workers’ Union. The secretary is Mr. J. S. McNeil. 
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STEAM, HEAT AND POWER 
UTILISATION CONFERENCE. 


(Concluded from page 476.) 


Mr. P. 5. Gay, chairman of the Paint Industry Fuel 
Efficiency Committee, said that most of the Com- 
mittee’s work had been concerned with the collection of 
data regarding the use of fuel. It had been found that 
an average of 150 factories, representing bably 75 
per cent. of the manufacturing capacity of the industry, 
showed that 70-5 per cent. of the available heat or 
power entering a factory was used for manufacturing, 
29-1 per cent, was used for space heating and 0-4 per 
cent. for lighting. 

Mr. W. A. Moorshead, chairman of the Fuel Efficiency 
Committee of the Glass Delegacy and Society of Glass 
Technology, in outlining the activities of the Com- 
mittee, said that lectures and talks with furnace-men 
had created great interest and had resulted directly in 
a reduction of fuel. Almost all plants had 
improvements in fuel utilisation which showed either 
in bigger output or the same output with less fuel or 
fuel of a lower grade. There had probably been an all- 
round reduction of about 5 per cent. in the quantity 
of fuel used per unit of output. Economies might be 
secured by more attention to the insulation of glass 
furnaces, icularly to the superstructure ; modifica- 
tion in the design and setting of gas burners for fire- 
polishing; the more frequent ashings of static pro- 
ducers; more careful. su ision of the use of elec- 
tricity on lehrs; the stoppage of air leakage and the 
reduction of excess air in boiler installations. 

Mr. J. H. Hurst, Deputy Director of Aircraft Produc- 
tion Factories, dealt first with the losses resulting from 
unwanted lights and from machines running idly, and 
then pointed out that waste no doubt occurred in a 

number of works in connection with salt baths 
used for heat treatment. These baths were never 
occupied for more than 10 per cent. of their time and 
if managers would keep a chart of material for them 
against fuel ——- opportunities for econom 
would be apparent. three recent instances in whic 
this was done, the baths are now operated for only one 
week in a fortnight, or for three days a week. 

Mr. D. Newton Booth, chief engineer of a Royal 
Ordnance Factory, spoke on the steps taken to promote 
economy in the use of electricity, The lighting load 
had been reduced by ing for the maximum 
practicable admission of daylig ht, the use of light- 
coloured paints and distempers, reduction of individual 
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lamp wattage, and the re-arrangement of switches to 
= control of smaller groups. The power load had 
reduced by concentration of plant, cutting out 
shafting where possible and changing motors where 
these were of greater power than their duty necessitated. 
The heating load had been reduced by not using 
— where alternative means were available. 
distribution losses had been reduced by re-switc 
circuits at light loads so as to use the least number 
transformers. All lights and motors had to be switched 
off when not actually required, the work arranged so as 
to avoid running heavy machinery on light loads and 
the wasteful use of x —— sroided.” The results 
achieved showed an overall saving of some 10 per 
cent. . 
Mr. Frank Lonsdale, of the General Electric Com- 
pita, seared Se eee ee ere: & Samguennes 
and works. air was 


commonly sup 
air main with a pressure of 80 Ib. yor tins 
which might consume more than 20 h.p. A fan driven 
Ly 1-h.p. motor would do all that was required. 
layout of mains and the of the receivers 
might constitute another source of loss. Isolati 
valves could often be introduced so as to shut off 
sections not in use at particular times. In the works 
with which Mr. Lonsdale was associated a saving of 
20 per cent. of electrical energy had been effected by 
re-arrangement of the receivers, the reduction of 
leakage, and the introduction of isolating valves. 
At the third session, under the chairmanship of 


Mr. W. L. Boon, chairman of the Technical Sub- 
Committee of the Fuel Efficien Committee, Mr. 
D. R. H. Williams, of Colne-road dealt with the 


subject of thermostatic control in connection with 
drying machinery, dyeing and other processes. In 
textile mills the amount of waste took place 
through lack of control over the steam heating. Figures 
taken over a three-year period in one establishment 
showed a progressive decrease in consumption of 
31 per cent., of which 13 per cent. might be credited 
to boiler- house equipment and 18 per cent. to thermo- 
static control. 

Mr. H. M. Peacock, of Glaxo Laboratories, Limited, 
ex the view that the use of out or exhaust 
steam for power generation would effect great economies 
in a large number of industrial und . In his 
own concern the equivalent of 1,000 tons of coal had 
boon saved in les i two yeasty the inctalstion of 
back-pressure plant. It was common to 
find, particularly in thes smaller factories, a boiler plant 
supplying steam at a pressure of 150 Ib. to 200 lb. 

r square inch, which was reduced for use to a 
ore 25 Ib. and 80 Ib. per square inch, while, at 
the same time, large quantities of electric power were 
purchased from outside. 

Mr. A. Stirling, fuel efficiency officer, Mesars. 
Stewarts and Lloyds, Limited, spoke of the value of co- 
operation in securing fuel efficiency in furnace operation 
since the time available for maintenance was usually 
confined to week-ends. Minor alterations successfully 
made to reheating furnaces included, in “ batch” units 
with integral producers, the bringing of the steam blast 
control to the furnace front so as to be capable of 
manipulation by the furnaceman. Another improve- 
ment, in continuous reheating furnaces fired from 
the discharge end and burning either gas or coal, 
was the bringing of the furnace controls over the roof 
to the charging end where the furnaceman could 
observe the entire width of the furnace and establish 
the required flame conditions. 

In the fourth session, presided over by Mr. J. G. 
Bennett, Mr. Oliver Lyle, of Messrs. Tate and Lyle, laid 
emphasis on the importance of drawing up a heat 
balance account. The three principal quantities con- 
cerned were the heat input, the heat usage, and the 
heat requirements. He gave figures and examples for 
calculating heat input in a number of illustrative 
cases, no instruments, other than those normally 
fitted, being . The usage, whether of heat 
or steam, could be observed or estimated, and should, 
if possible, be obtained separately for each individual 
plant. The theoretical heat requirements were less 
easily arrived at, but the various requirements for 
space heating, or water heating and the like, could be 
estimated from published tables of constants, etc. 
A simple example relating to a foundry showed that 
the heat required to bring the metal up to pune 
temperature was 555 B.Th.U. per pound. The 
heat input worked out at 1,875 B.Th.U. per pound, 
so that the thermal efficiency for this particular shop 
was 30 per cent. 





SourH AFRICAN RAILWAYs.—The gross earniags of the 
South African Railways from April 1 to May 8, 1943, 


totalled 4,600,0001., against 4,200,0001. during the corres- 
ponding period of 1942. 
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546,918. Ash-Discharge Conveyor. John Thompson 
(Wolverhampton), Limited, of Wolverhampton, and G. P. 
Williams, of Wolverhampton. (2 Figs.) Match 28, 1941. 
—The conveyor is of the type having a main conveyor 
belt with a portion of channel form passing through a 
trough containing water. The main endless conveyor 
belt 5 runs for part of ite length through a main trough 6 
with a flaf’ horizontal base having at each end an end 
trough 7. At each end of the trough is a pair of guide 
wheels 9, beneath which the belt 5 passes and is deformed 
into a channel section. The belt 5 leaves the delivery 
end of the trough and is carried upwards on rollers to 
an upper drum 12 supported on the framework at a 
considerable height above the level of the trough 6, 
this drum constituting the delivery point of the con- 
veyor. On its return run from the drum 12, the belt 5 
passes round a top snug pulley 14, a tension-adjusting 
pulley 17, and beneath the base of the trough to a further 
drum at the rear end of the trough. Above the inclined 
portion of the main belt 5 is an auxiliary endless belt 19. 
This belt is primarily driven from the top snug pulley 14 
through a chain drive, the speed of the auxiliary belt 
being slightly in excess of the speed of the main belt. 
In addition, the auxiliary belt is driven at ite lower end 
by a chain drive to the lower drum 20 from the shaft 





of the guidewheels 9 so as to maintain sufficient free belt 
in the delivery end of the trough. In operation, the 
ashes to be quenched are discharged into the channel 
portion of the belt running through the main trough 6, 
and conveyed by the belt up the inclined portion to the 
delivery point where they are discharged. The majority 
of the water or liquid carried out of the trough with the 
ashes drains away on the inclined portion of the belt, 
and hitherto difficulty was experienced when the angle 
of the incline was such that fine materials having a high 
water content slipped back down the incline into the 
delivery end trough 7. With the present arrangement, 
however, cross bars 25 on the auxiliary conveyor grip 
the top layers of the material passing up the inclined 
portion of the main belt. Since, in practice, it is the 
top layer of material that has the greatest tendency to 
slide back, the cross bars 25 which impede this backward 
flow of the fine materials do not impede unduly the normal 
draining of the ashes. The action of the auxiliary con- 
veyor is assisted by the fact that it is driven at a speed 
slightly in excess of the main belt. By driving the 
auxiliary, belt at its lower as well as its upper end, suffi- 
cient free belt can be maintained in the delivery end of 
the trough under the water to ensure adequate contact 
with the main belt. (Accepted August 5, 1942.) 


INTERNAL-COMBUSTION ENGINES. 


549,982. Oil-Engine Reversing Mechanism. H. Widdop 
and Company, Limited, of Keighley, and J. Whitaker, of 
Keighley. (3 Figs.) July 14, 1941.—The invention is a 
valve mechanism of reversible direct-injection oil engines 
of either the two-stroke or four-stroke cycle type. The 
camshaft 1 is driven from the engine crankshaft by skew 
gears 2, 3 and an intermediate shaft 4. The skew gear 2 
is fixed on the intermediate shaft 4, while the skew gear 3 
is free to slide on the camshaft on a long straight. key 5, 
so that the angular position of the camshaft can be 
varied relative to the intermediate shaft 4. The cams 
operating the fuel pumps 6, air-starting valves 7 and 





exhaust-valve tappets 8 are secured on the camshaft 1 








in the usual manner. Each exhaust-valve tap:ect is 
provided with two cams 11, which are brought into 
operation alternatively according to the direction jp 
which the engine is to run. A handwheel 12 changes 
the relationship of the skew gears 2, 3 through a q:iadrant 
and linkage connected to a forked lever 18. The limbs 
of the fork work in a groove 21 in the sliding skew cear 3. 


Fig. 
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Neither cam engages the tappet 8 directly, so that when 
one or other cam is to be used its associated radius 
arm 22 is pushed into position between the cam and the 
tappet. The radius arms are operated by eccentrics on 
a carrier shaft 25, which is geared to the handwhee! 12 
by which one or other set of radius arms is moved into 
position. When the handwheel is moved round to the 
limit of its travel in either direction a lug on the quadrant 
strikes a lifter arm, which raises the master air valve 
spindle 28 and admits compressed air to the air-starting 
valves. When the engine commences to fire, the hand- 
wheel is moved back through a small angie, releasing the 
master valve spindle 28. Before reversing the engine, the 
fuel supply to the cylinders is shut off so that the engine 
comes to rest. (Accepted December 16, 1942.) 


STEAM ENGINES, BOILERS, ETC. 


550,051. Tube Expander. Babcock and Wilcox, 
Limited, of London, and C. H. Davy, of London. (3 Figs.) 
June 17, 1941.—The tube expander consists of a headed 
compression spindle 1 sliding through a compression 
piece 3 and a hydraulic piston 18 for moving the spindle. 
The spindle head 5 and the compression piece 3 are 
tapered to facilitate their introduction into the tube 6. 
The head is loose in the bore of the tube and is screwed 
up against a shoulder on the spindle and this end of the 
head and the opposing end of the compression piece are 
countersunk. An annulus 4 is a close fit on the spindle 
and is engaged by the head 5 and the part 3. The 
annulus has an inner part of soft rubber, the outer 
wall and ends of which are covered by a strong textile 
reinforcement bonded to the rubber. An alternative 
construction consists of a sleeve of tough rubber to the 
ends of which are bonded mild steel washers. When a 
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tube 6 is to be expanded, the expander is positioned as 
shown relatively to the tube and tube seat. When thus 
positioned the annulus extends a short distance on both 
sides of the tube seat. Oil is then forced into the cylinder 
19 so that the spindle is placed in tension and the head 5 
and compression piece exert a strong compressive force 
on the annulus 4. As a result the annulus is swelled 
radially and the tube is expanded against its seat, the 
end of the tube beyond the seat becoming bell-mouthed. 
When the oil pressure is released the annulus returns the 
piston 18 to its normal position so that the parts can 
readily be withdrawn from the tube. The expander is 
compact and can be operated. without difficulty in a 
restricted space. The expanding pressure is uniform al) 
round the tube.. (Accepted December 21, 1942.) 
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LARGE WIND-DRIVEN SYN- 
CHRONOUS GENERATORS. 
By Dr. T. F. Watt, M.I.E.E. 
(Concluded from page 463.) 

(13) Numerical Example.—In order to obtain a 
survey of the relative effect of the characteristic 
line of the wind-wheel on the damping of the 
oscillation, the previously considered numerical 
example will be taken as a basis of reference. It 
has already been pointed out that the damping 
torque line D B F is drawn in Fig. 9, page 462, ante, 


very much out of proportion, for the sake of clarity ; | 


that is to say, the value of o, which corresponds to 
the damping torque line D B F is 0-47, whereas for 
the generator under consideration, the actual value 
is oy = 0:05, so that the line DBF should be 
drawn very much steeper than shown in Fig. 9. 
From this fact it car be seen at once that the influ- 
ence of the characteristic line can be only very slight. 
Thus in Fig. 8, page 462, ante, the characteristic line 








Since it is a fundamental requirement that the load 
point shall not be far removed on the left-hand 
side of the crest point K,, it is permissible to assume 
that the inclination of the characteristic line is not 
steeper than on the right-hand side, although, in 
fact, it is much more likely to be less steep. Assume 
then that the normal load point is taken to corre- 
spond to the crest point K. This will mean that 
the abscissa point marked 1-0; should now be 


been shown already that T, = T,, to a close degree 
of approximation. The oscillation begins with the 
maximum negative displacement --A, and the 
ordinates of the undamped cosine curve are now 
to be multiplied by the corresponding ordinates of 
the decay curve of Fig. lla, the consequent oscilla- 
tions then being given by the dotted curve in 
Fig. 116. This damped cosine wave therefore depicts 
the oscillation due to a sudden increase of 10 per 





marked 0-8 and the ordinate marked 1-2 should | 


cent. in the wind velocity. The maximum forward 


now be marked 1-0. Then the new load point G | swing has been found already to be Ay, = 0-706 Ag. 
will be vertically above K and an increased torque 7, | The consequent transient overload of the generator 


will be obtained such that 





Ty 1-43 
= Ge eee 
The intercept of the tangent to the characteristic 
at G on the abscissa axis is g, = —1-9, so that 
% 0-05 


1-9 


: = — 0-026, 
% 

and, consequently, 
€ = 1 — [1-18 x 0-026] = 0-97. 


Fig. 2a. 
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Fig. 11b. 
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will then be proportional to A, + 0-706 A, = 
1-706 Ay. The displacement A, corresponds to the 
torque intercept BC, that is, 0-34 7), so that the 
overload will then be 1-706 x 0-34 7, = 0°58 7, 
and the load corresponding to the first forward 
swing will be 1-58 7». 

The maximum slip will occur when t = } To, 
=} T,, so that, by expression (24), page 461, ante, 

Osmax *— To 
To T, -€ 4y . . (38) 





Tmax 


mae ee a oe oe 












j 
' 
| 
' 
| 
“Ay P 
- ' 
: \ 
: : 
ee = : ar } j — + 
(8027.1) 1 (8027.%.) t Y “ENGINEERING” 
C A, gives for the racing speed gq = 0-98 so that |The reduction of the damping factor is therefore | where @,.,x refers to the point C in Fig. 8. Then 
. wane only 3 per cent., which is practically negligible. from expression (25) 
oe G0, end conmquently, tv o sudden eve From this point of view, therefore, there is no a ; : 
load corresponding to the point C the quantity | need to fear that the rising characteristic of the | eee Ay 1=0-34=-¢€« . (39) 
(1 + «) = 1-34, and the equivalent i - | wind- i » Which li 
«) and the equivalent increased damp- | wind-wheel for a point such as G, which lies to the ee ee ee en eee ee 


ing is given by expression (31), page 463, ante, viz., 


é 1++9% =| 141-34 x 0-051 |= 1-068. 








(36) 
In paragraph (8), the damping factor, as deduced 


from expression (17), has been found to be A = | 


0-102, from which it follows that the difference 
between T,, and T, is negligibly small and the time 
constant according to expression (35) is now 


T, 
In (Aé) = 1-6 second . (37) 
The maximum forward swing will now be 
. ® 4 1068 — 0342 , 
An, = Age = A,e = 0-706 A, 


a8 compared with 0-72 A, when the slope of the 
characteristic C A is taken to the zero, that is, as 
would be the case for the crest point K,. Consider 


now what modification will take place if the point C 


left of the crest point, will neutralise the damping 
to such an extent as to enhance the risk of the 
generator falling out-of-step. The time constant for 
the decaying oscillation is now somewhat larger; 
viz., 
* cg Saag 1-09 
2rmAé 2m x 0-102 x 0-97 
so that a complete oscillation will last about 10 per 
cent. longer than when the working load point is 
| removed from B to C. The amplitude of the oscilla- 
tions, however, is smaller, since the increase of the 
driving torque is less. 

(i) Sudden Change in Wind Velocity to the Value 
v, = 1-1 v9.—In Fig. lla is shown the logarithmic 
—t/Y 





= 1-75 seconds, 


curve ¢€ 
Fig. 11 shows the undamped oscillation 
t 
T, 


drawn with the ratio < as absciss® ; 


z= — A,cos27 








lies on the left-hand side of the crest point K,. 





0 
having the periodic time T, as the datum, it having 





© — 30deg. = @ °° that 


0-34 x 7 
“mes = +1-1° 
from which it will be seen that, for the conditions 
under consideration, the maximum slip is quite 
small. 

(ii) Uniform Wind Velocity Change from v, to 
v, = 1-1, in Time t,.—For the graphical solu- 
tion of this problem it is assumed in Fig. 12a that 
within the time assumed, viz., in this case t,, = Y, 
the driving torque on the generator at synchronous 
speed increases uniformly; that is, the displace- 
ment of the load point from B to C in Fig. 8 occurs 
at a uniform rate. This is shown in Fig. lla by 
the straight line OP, the torque then remaining 
constant at the value defined by the point P for 
the new position of equilibrium. In order to 


—O172 0-27 percent. (40) 


obtain the ordinates for the oscillations in this 
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case, it is necessary that, during the time ¢,, the 
ordinates of the decay curve shall be multiplied by 
the ordinates of the torque line and in this way the 
curve O Q is obtained. From the point Q onwards 
the decay curve will be the same as the original 
decay curve for the constant position of equilibrium. 
The ordinates of the curve OQ must now be 
multiplied by the corresponding ordinates of the 
undamped swing measured from the line of the 
new position of equilibrium. Finally, the values so 
obtained are to be plotted from the line OP as 
base. In this way, the oscillation wave shown in 
Fig. 116 is obtained and it will be seen that, from the 
point P onwards, this wave coincides with the pre- 
viously obtained damped oscillations which defined 
the swing when the wind velocity increased suddenly. 

Associated with this gradual increase of the 
wind velocity, which is effected in the time t,, = Y = 
1-6 seconds, the maximum forward swing is seen 
to be very much less than that due to an absolutely 
sudden change of wind vélocity to the same value 
1-1 », the new position of equilibrium being the 
same in both cases. The maximum overload will 
now be seen from Fig. 116 to be associated with 
the second forward swing and the amplitude of this 
is only, 

Ans = 2]; 1-57, =4ee = ¥ =0-36A, . 
since by expression (35) 
_ T, 
29 éA 


that is to say, only 36 per cent. beyond the new 
position of equilibrium. The maximum increase of 
torque is now 1-36 x 0-34 7, = 0-46 1,, that is, 
the maximum load is now 1-46 +, instead of 1-58 7, 
which was the overload due to the sudden change 
of wind velocity. 

As regards the rate at which the wind velocity 
may be expected to increase in practice, it is to be 
observed that there are not, at present, sufficient | 
data available to answer this question. The German 
Meteorological Bureau, however, is co-operating 
with the Reichspost and, by utilising the radio 
masts, automatic records are being obtained for 
various heights above the ground. After sufficiently 
long periods of observation, there should then be 
no difficulty in obtaining the required information. 

For the condition that the wind velocity rises 
to its new constant value at a uniform rate through- 
out the period t,, = Y = 1-6 second, in accordance 
with Fig. 11, the maximum slip will occur when 
passing for the third time through its continually 
displaced equilibrium position; that is, at the 


(41) 


Y = Y’ = 1-6 sec., andT, = T,a = 1-10 sec., 


time ¢= 3 Ty. The previously applied method for 


finding the maximum value of the slip when the 

wind velocity suddenly changes cannot now be 

used without taking into account two correcting 

factors as follows: (i) In place of the ordinate of 
t 


the decay factor curve e Y, Fig. lla, corresponding 
to the third crossing point of the oscillation wave 
on the line of stable running position, as shown by 
3 in Fig. 116, the decay factor must be taken from 
the curve O Q for the point z; that is to say, the 
decay factor is now 0-37 instead of 0-4, as would 


t 
be given by the point m on the curve e ¥. The 
maximum slip so obtained, (see also expressions 
(38) and (39) ) is therefore 

@ 0-34 4 
— smax . — 
Cmax = Fp OT = TI 
The swing velocity obtained in (i) must be 
added to the velocity v, of the changing position 








x 0-37 = 0-12 percent. 





A 
of equilibrium where v, = - = d and the corre- 
wu 
sponding slip is, 
_t% A, 6 tt 
og ~ Tia’ 


The total value of the maximum slip is, therefore, 
Omax + og = 0-155 per cent., 





as compared with the value of 0-27 per cent. for 
the case in which the wind velocity suddenly 
changes by the full amount of its increase. 

(14) Regulation of Power.—The foregoing investi- 





gation by which the oscillation characteristics of a 
wind-driven synchronous generator have been 
derived, does not complete the study of the pro- 
blems of the operation of such an installation. It 
has been seen that when the generator is disturbed 
from its position of synchronous running, it tends to 
return to that position by reason of the synchro- 
nising torque provided by the system with which 
it is operating in parallel. The wind-wheel then 
operates at different velocities with different values 
peripheral speed 

wind velocity 
different values of the wind-power utilisation factor. 
The investigation of the oscillation phenomena has 
also shown that the conditions of stability of the 
wind-wheel driving torque and the generator torque 
are such that when the wind velocity increases the 
generator load also increases. This would not be 
of serious practical consequence if it were only a 
question of a squall which would die away in a short 
time, since the generator could stand a certain 
amount of overload temporarily without serious 
overheating. A prolonged overload, however, could 
not be permitted since the temperature rise would 
then be excessive. It is also important to observe 
that great variations of the maximum to mean 
velocity of the wind must be allowed for—much 
greater than the 10 per cent. variation which has 
been considered in the foregoing investigations. 
This would not only endanger the generator by 
overheating, but might lead it to fall out of step. 
It is therefore an indispensable requirement that 
means shall be provided for regulating the power 
according to the wind velocity. Such regulation 
cannot be applied to the generator itself since the 
machine must operate at the torque which is applied 
to it by the wind-wheel, and the only alternative 
is to apply the regulation to the. wind-wheel. 
Arrangements must be made so that the wind- 
wheel, in spite of the increased wind velocity, will 
always apply to the generator only the normal 
full-load torque or approximately that value. Such 
regulation must be provided by mechanical means, 
the simplest method being the adjustment of the 
vanes of the wheel, it being observed that this 
method has already shown itself to be snuecessful in 
practice. 

Referring to the example illustrated in Fig. 8, 
the arrangement must be such that when the wind- 
velocity increases to v, = 1-1 v,, the wind-wheel 
characteristic which, on that example, is shifted 
upwards and to the right, must be moved down- 
wards and to the left. In this connection it is also 
to be observed that the efforts to operate the wheel 
so as to obtain the maximum possible utilisation of 
the wind must now be waived according to circum- 
stances. In order, therefore, to study the perform- 
ance of the synchronous generator for various values 
of wind velocity, both for stable running and for 
transient overloads, it is necessary for the electrical 
engineer to obtain from the aerodynamical engineer 
the wind-wheel characteristics for different settings 
of the wheel vanes. These are required not only 
for the high velocity winds which, if the wind-vane 
setting were constant would lower the characteristic 
line and consequently reduce the generator power ; 
it is necessary to know how far these characteristic 
lines are to be raised by suitable setting of the 
wind-wheel vanes, or at what value of the minimum 
wind velocity the generator can be made to give 
its full-load output, always as before, endeavouring 
to operate with as high a wind utilisation factor as 
possible. The operation of the wind-power station, 
therefore, is subject to the requirement that the 
generator must operate at its full load as the basic 
load of the system and for the widest possible range 
of wind velocities, leaving all appreciable load 
fluctuations to be dealt with by the other generators 
running in parallel with the system. A special case 
is that in which the main circuit-breaker opens, 
so that the generator load suddenly disappears and 
the wind-wheel tends to run at its racing speed. 
In order that the speed shall not rise above a safe 
limit in these conditions, it is necessary that the 
torque of the wind-wheel shall be reduced by 
suitable adjustment of the wheel vanes. Finally, 
the regulation of the wheel-vanes must be appro- 
priate for starting and synchronising the generator. 
The condition of “‘ racing ’’ due to the loss of the 


of the ratio >and consequently, with 


load is a purely mechanical problem and the natural 
solution is the use of a centrifugal type of governor 


to control the setting of the wheel vanes. When 
the generator is loaded, the requirement is that 
the machine shall maintain as constant a load as 
possible for all wind velocities. It would not 
be appropriate, however, to obtain this control by 
a current relay to actuate the mechanism for 
controlling the vane setting, since it would then 


operate with a change of power factor even when 
the load remained constant. The control must, 
therefore, be actuated by means of a wattmeter 


type of relay which depends for its action on the 
power developed by the generator. 
(15) Influence of Vane Setting on Oscillation 


.—Fig. 116 shows how the wind-wheel 
develops a damped oscillation when reaching « new 
position of stable running defined by the new value 
of the pole displacement angle ©. The aim of the 
wheel vane control, however, is to retain the original 
condition of normal load and this cannot be effected 
suddenly, but requires a definite time interval. 
The time required depends upon the inertia of the 
vanes against the re-setting movement, and also 
upon the force operating to bring about the change 
of setting. Such data as these must be provided 
for the electrical engineer by the wind-power con- 
structional engineer for calculating the oscillation 
sequence. In the absence of such data, it is only 
possible to consider the fundamental principles of 
operation, and for this purpose Figs. 12a and 12h, 
page 501, have been prepared. For the conditions 
illustrated in Fig. 115, it was found that the equili- 
brium position was uniformly displaced during the 
time interval ¢,, and then reached the position 
defined by the point P and remained fixed there, the 
damped oscillation being centred about this chang- 
ing position of equilibrium. 

The wheel-vane control, therefore, operates to 
produce a continual setting back of the equilibrium 
position to the original state. In order that the 
vane-setting apparatus shall not operate for very 
small changes of wind velocity, a certain amount 
of delayed action must be introduced. The damped 
oscillation will then proceed for a short time exactly 
as in the initial stage of the oscillation of Fig. 110; 
that is, up to the time defined by the point R in 
Fig. 12a. The vane-setting apparatus will then com- 
mence to opérate and produce a backward move- 
ment of the equilibrium position and the subsequent 
course of events will depend upon whether the 
tendency to a forward displacement due to the 
increasing wind velocity exceeds the tendency to a 
backward displacement due to the vane setting 
and vice versa. In Figs. 12a and 126 it is assumed 
that the former tendency predominates, since this 
condition is the more unfavourable, and it is further 
assumed that, in the absence of more precise 
information, the change of the equilibrium position 
due to the vane-setting is also a linear function of 
the time. The backward displacement reaches a 
value at the point S equal to the amount by which 
the increase of wind velocity has tended to shift 
the equilibrium position forward, and it is assumed 
that this condition has been reached in a time 
interval af 3Y seconds. The resultant course of the 
stability position is shown by the polygon O R P’ 3, 
in Fig. 126, in which the sudden change of direction 
at P’ corresponds to the point P of the time-torque 
relationship O P shown in Fig. 12a. If the ordinates 
of the curve OR” P”S’ are multiplied by the 
corresponding ordinates of the undamped oscillation 
wave of Fig. 116, then, for the condition assumed, 
the oscillation sequence will be as shown in Fig. 12d. 
It will be seen that, in this case, the second forward 
swing gives rise to the maximum momentary over- 
load and that the corresponding maximum momen- 
tary displacement of the pole system is now only 
0-8 A,. Since the amplitude A, represents the 
intercept BC = 0-34 7, in Fig. 8, the maximum 
momentary overload is consequently 0-8 x 0-34 7, 
= 0-26 +,, whereas for the same increase of wind 
velocity without wheel-vane regulation there will 
be a continuous overload of an amount which 
corresponds to the intercept BC of Fig. 8; that is, 
0-34 rp. 

As already stated, this investigation is based on 
arbitrary assumptions and shows how important 





it is, as regards the correct assessment of the oscilla- 
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tion sequence and the corresponding overloads, to 
have available accurate data to show, on the one 
hand, what increase of wind velocity must be pro- 
vided for, and, on the other, what time intervals 
must be allowed for as regards the rate at which the 
vane setting becomes adjusted to a change of the 
wind conditions. The investigation also shows 
that the mechanical regulation of the power must 
operate quickly in order to avoid, as far as possible, 
the danger of the machine falling out of step. To 
be effective, this regulating sequence must complete 
its operation within a few seconds and it should be 
easily possible to ensure that mechanically operated 
wheel-vane setting shall complete the required 
adjustment within that time. This aspect of the 
time intervals involved in adjusting the driving 
power by means of the regulation of the wheel- 
vanes gives a basis for assessing the practicability 
of other proposals for controlling the power developed 
by the wind-wheel, such as the method of with- 
drawal out of the wind of the head structure which 
carries the wheel. This method involves preli- 
minary knowledge of how the wind direction has 
changed in order to know in which direction the 
head structure must be turned in order to achieve 
its purpose. In consequence of the immense masses 
which would have to be moved if any such method 
were to be adopted, it would be impossible for the 
regulation to be achieved within a few seconds; 
rather would it require at least several minutes. 
Quite apart from all mechanical difficulties which 
such constructions would involve, the electrical 
engineering considerations regarding the dangers of 
heavy overloads and of the machine falling out of 
step completely rule out such methods of regulation 
as impracticable. 

(16) Further Problems.—The question has been 
raised of the possible danger of the generator 
falling out of step due to the fluctuations of the 
wind strength and consequent oscillations of the 
machine. It is to be observed, however, that a 
resonance condition such as would be necessary 
to pull the machine out of step could only be reached 
if periodic impulses were to be impressed on the 
generator from the wind-wheel drive having the 
same frequency as the natural frequency of oscilla- 
tion of the machine. No such regularly periodic 
impulses are likely to occur from the wind stream 
itself, but there is a possible danger from the con- 
structional features of the system. The vanes of 
the wheel, whether they are arranged in front of or 
behind the tower, will experience a diminution of 
the driving torque as they pass across the tower 
structure, so that, for each revolution of the wheel, 
there will be a precisely synchronous pulsation of 
the driving torque, the frequency of which will 
depend upon the number of the vanes. 

For. a wheel with three vanes and for a speed of 
n, = 12 r.p.m. as in the design which has been 
considered in paragraph 8, above, there will be 
3 x 12 
60 
periodic time of the impulses will be T, = 1-67 
sec. In the numerical example previously con- 
sidered in the same paragraph, it was found that 
the periodic time of the undamped swing of the pole- 
wheel and wind-wheel system was +, = 1-11 seconds, 
so that under these conditions there would be no 
danger of resonance swinging. If, however, the 


: a ae 
wind-wheel had four vanes there would be a - = 


= 0-6 wind impulse per second, so that the 





0-8 impulse per second and the corresponding 
periodic time would then be T, = 1-26 seconds, so 
that this condition is considerably closer to the 
resonance value of 1-11 seconds. 
therefore, that the choice of the number of vanes 
cannot be decided from aerodynamical considera- 
tions alone; the final decision must be arrived 
at after consideration of possible resonance swing- 
ing being set up. If, in any given case, it is 
desired to alter the periodic time of the natural 
swing of the machine, there are two possibilities, 
one of which, viz., the reduction of the moment 
of inertia of the revolving system, is ruled out 
for practical reasons, while the other, viz., the 
increase of the short-circuit ratio /,, is linked up 
with an increase of the material in the exciting 
circuit of the generator combined with a reduction 
in the efficiency of the machine. 


It will be seen, | 





(17) Wind-Driven Asynchronous Generators as 
Compared with Synchronous Generators.—Wind- 
driven asynchronous generators have been used, for 
example, in the 100-kW equipment which has been 
erected in Russia, and the reason for this is appar- 
ently that it is considered that the characteristic 
feature of the asynchronous machine, viz., that the 
load rises with the speed, renders such a machine 
more suitable for the characteristic line of the wind- 
wheel than the rigidly fixed speed of the synchronous 
generator ; whether or not this view is correct may 
easily be judged by reference to Fig. 8. Without 
vane-setting it was found that a 10 per cent. 
increase in the wind velocity caused a shift of the 
point of intersection of the respective characteristic 
lines with the synchronous speed ordinate, from the 
point B to the point C and a consequent increase of 
34 per cent. in the torque. 

For an asychronous generator, the characteristic 
is a steep straight line which passes through the 
synchronous point B, Fig. 8, and will consequently 
cut the wind-wheel characteristic C A at a point 
slightly to the right of C—as would be obtained, for 
example, if the slip characteristic line DBF of 
Fig. 9 were produced upwards; that is to say, 
when an asynchronous generator is used, the point 
which corresponds to the point C in Fig. 8 would be 
displaced slightly to the right and downwards. For 
an asynchronous generator of the power rating under 
consideration, the full-load slip would be about 
2 per cent. so that its characteristic would be even 
steeper than that which defines the damping torque 
of the synchronous generator as has been considered 
previously in paragraphs 12 and 13 in connection 
with Figs. 9 and 10. Making use of this characteris- 
tic line of the asynchronous generator, it will be 
found that the point which now corresponds to C 
in Fig. 8 has an ordinate value of 1-30 as compared 
with the value 1-34 shown in Fig. 8 for the syn- 
chronous generator. The improvement as regards 
overload of an asynchronous generator in com- 
parison with a synchronous machine is therefore only 
3 per cent. and is of no practical significance. 

It is true, of course, that the overload of the 
asynchronous machine could be reduced by including 
in the rotor circuit a “ slip resistance” which for 
normal full-load of the stator winding would give 
the rotor a higher speed more appropriate to the 
wind-wheel speed and would consequently bring 
the point C of Fig. 8 correspondingly lower down. 
Such an arrangement, however, would reduce the 
efficiency to a very serious extent, so that at the 
higher speed more power would be transmitted from 
the wind-wheel to the generator and this increase of 
power would be merely converted into heat and use- 
lessly dissipated in the stator winding. 

The asynchronous generator can only operate in 
parallel with a network fed by synchronous genera- 
tors and this network determines the frequency 
and consequently fixes the synchronous speed of 
the asynchronous machine and the magnetising 
current which must be supplied to it from the net- 
work. It is just in this respect that a serious 
objection to the asynchronous generator lies. Hav- 
ing regard to the enormous diameter of the rotor 
which is involved in a wind-driven generator 
system, it is necessary, from considerations of safety 
of operation, to provide an air-gap of much greater 
radial length than would be necessary for a more 


normal type of machine with a relatively much | 


smaller pole pitch. This involves a correspondingly 
large increase of the magnetising current which 
the network must supply and consequently a corres- 
pondingly small value of the power factor. When 
a synchronous generator is used, however, the 
machine can take part in supplying wattless current 
to the network and so relieve the other synchronous 
machines which are operating in parallel in the 
system. The single advantage of the asynchronous 
generator, viz., the absence of any tendency to 
surge, is far outbalanced by the serious disadvan- 
tages, so that it may be said that the use of asyn- 
chronous generators for large wind-driven power 
stations should be ruled out. 





AMERICAN SOCIETY FOR TESTING MATERIALS.—The 
annual meeting ‘of the American Society for Testing 
Materials is to be held at Pittsburgh during the week 
commencing Monday, June 28. 
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Statistical Methods in Industry. London: Iron and 
Steel Industrial Research Council, British Iron and 
Steel Federation. [Price 3s. 6d. net.) 

Tuis admirable booklet is a reprint of a series of 

lectures given at Sheffield University during the 

late summer of 1942 with the object of introducing 
the subject of statistics to the industrialist and of 
fostering the development of statistical techniques 
throughout the iron and steel industry. As Sir 

William Larke, chairman of the Iron and Steel 

Industrial Research Council, points out in the 

preface, the lectures “ place at the disposal of any 

research organisation a new instrument of investiga- 
tion which should be applied, first, to ascertain the 

best method of approach to the solution of a 

problem ... When the solution is found and 

applied in practice, the application of the statistical 
method will again be found essential in determining 
the degree to which the solution is successful.” 

The inaugural lecture was given by Dr. E. 8. Pearson, 

Professor of Statistics at University College, London, 

who is well known as the author of B.S. 600-1935. 

The remaining six lectures were given by Mr. L. H.C. 

Tippett, statistician to the British Cotton Industry 

Research Association. 

Professor Pearson’s introductory lecture serves to 
emphasise the background of chance which stands 
behind the statistical method, and to show how the 
theory of probability renders it possible to make 
valid judgments about products in bulk from the 
critical examination of small samples. Shewhart, 
the founder of the statistical technique known as 
“ quality control,” has expressed this viewpoint in 
a telling phrase: “the basic contribution of statis- 
tics to the science of engineering is a scientific 
method to fit the world of probability in which we 
live.” Mr. Tippett’s first lecture deals with the 
presentation of numerical data in an essentially 
statistical form, revealing the maximum amount of 
directly useful information in a minimum of figures. 
It discusses the graphical form of presentation—the 
so-called frequency distribution—and derives the 
nine important statistical constants, such as the 
arithmetic mean or average, the variance, and the 
standard deviation. The lecture concludes with a 
brief account of the important normal distribution 
and its properties. The second lecture is devoted 
to the theory of random sampling, which treats of 
the relationships between the distributions of sample 
constants and the distribution of the parent popula- 
tion or bulk from which the samples are drawn. 
Mr. Tippett describes in a most lucid manner the 
nature of statistical “tests of significance” which 
relate to the drawing of valid conclusions from 
samples about the nature of the population or bulk 
product. 

In the third lecture, this theory of random 
sampling is applied to industrial problems through 
the statistical technique termed quality control. 
Mr. Tippett describes in some detail the elements 
of this technique and illustrates its practical applica- 
tions by examples drawn from the steel industry. 
The fourth lecture extends the treatment to include 
the powerful research tool known as the Analysis of 
Variance. The latter part of the fourth lecture and 
the whole of the fifth are devoted to correlation 
—the statistical relationship between several vari- 
ables, e.g., hardness and tensile strength, or time 
consumption per steel cast, and percentage of pig 
present. Here again, the treatment of what is 
often regarded as a difficult subject is simple and 
clear, while the examples chosen by way of illustra- 
tion bring out the essential features of the methods 
employed. In his sixth and final lecture, Mr. 
Tippett deals briefly with the practical implications 
of sampling theory, and the design of experiments on 
a statistical basis; both of which are very large 
subjects indeed. He succeeds in demonstrating the 
necessity for a statistical approach to problems of 
industrial research, and that in itself is no mean 
achievement. The booklet concludes with a short 
bibliography and with the discussion which took 
place at the end of the lecture series. It represents 
probably the best introduction to the industrial 
applications of statistical technique which has as 
yet appeared in this country. 
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EDUCATION AND TRAINING FOR 
ENGINEERS.* 


(Concluded from page 485.) 


THERE can be no doubt that the introduction of the 
junior technical type of school into the system of 
general education has been advantageous to the 
engineering industry. A large proportion of the 
boys who enter the electrical industry as trade 
apprentices from this source proceed so successfully 
with National Certificate studies that they experience 
no difficulty in transferring to junior staff employ- 
ment on the completion of apprenticeship. In con- 
sequence, and contrary to one of the original intentions 
of these schools, the equally important field of artisan- 
ship has not been so well fed numerically from this 
source. Statistics show that only about 20 per cent. 
of the pupils of these schools are retained in craft 
employment, the remainder proceeding to non-manual 
occupations. This raises an issue which may become 
acute as the number of schools of this type increases 
and the school-leaving age is raised, namely, that of 
a for craftsmanship, attraction comparable with 
that of non-manual employment. This will demand 
not only an effective presentation of the vital import- 
ance of craftsmanship in the national life, but also the 
raising of the status of craft instruction in the technical 
colleges and the improvement of personal amenities 
for craft employment in the factories. 

One step which would have far-reaching effects in 
this direction would be the introduction of a Craftsman 
Certificate sponsored by the Board of Education acting 
for the local educational authorities and possibly by 
the Ministry of Labour as the co-ordinating body for 
industrial concerns. Such a scheme is already in 
operation in miniature in the Coventry district, where 
the certificates of apprenticeship of some 30 firms are 
endorsed by the local education authority, the technical 
college and the employers’ association. 


problem will become more urgent when working hours 
are reduced, as they most probably will be in the future. 
Some guidance in profitable use of leisure should there- 
fore form an integral part of the approved course of 
craft instruction. 

The time and attention devoted to the planning and 
supervision of trade-apprentice training vary greatly 
from firm to firm, but usually all the training is carried 
| out in direct association with the productive work of 
| the factory. In consequence the training usually lacks 
| continuity, and much time is wasted because insufficient 
| personal attention is given to the trainee. The amount 
| of = instruction depends entirely upon the good 
| will of—and the opportunity available to—the senior 

craftsman or foreman. The difficulties associated with 
| this system, even where it is under the supervision of a 
| personnel department, emphasise the desirability of 
| introducing special apprentice workshops where manual 
| skill may be acquired systematically in a relatively | 
short time. There are many examples of such work- | 
| shops on the Continent. These apprenticeship courses 
| are usually of four years’ duration and terminate with 
a practical examination. The first two years are spent 
in special workshops, which operate quite independently 
of the main workshops and in which the boys are 
responsible, under supervision, for their own stores, 
supplies, etc. At the end of this period they are 
| regarded as capable of productive work in the main 
| shops, where they spend the second period of two years. 
| Throughout his course of training the apprentice keeps 
a diary, including drawings, of the work carried out. 





have as its foundation sound elementary and se. ondary 
education. It must be admitted that there are 9 :ym. 
ber of defects in the existing arrangements for ele:on. 
tary and secondary education, among them being the 
unsatisfactory system of selection and training of 
teachers, which not only has its direct bearing on the 
teaching but has an effect on the guidance given to 
pupils in selecting their subsequent employment. [py 
the past it has been noticed that when the decision to 
become a teacher is taken at the age of 17 or 18, it jas 
sometimes been based on no better reason than that the 
decision makes possible the acquisition of a Board of 
Education grant providing for training either at q 
university or at a training college, because other means 
of obtaining the necessary scholarship allowance have 
failed ; the result being that many students whose wish 
to be a teacher is unsubstantial find themselves tied 
to teaching as a career by financial obligations to the 
Board of Education. 

Another defect in the process of selection is that 
many of the prospective teachers who enter a university 
join an honours course in chemistry, physics, mathe. 
matics or the like, courses which are not planned, and 
are unsuitable, for the production of secondary school 
teachers. However, the most serious defect is that on 
the completion of this course they spend a year in the 
University Education Department or a training colleye 
for the Teachers’ Diploma and then return, without 
having made contacts outside the scholastic sphere, to 
the same environment as they left four years previously. 
Under these circumstances, it is not perhaps surprising 





| During the early part of the course his book is inspected 
by the foreman-instructor once a week, and marks are | 
entered according to the quality of the work done. The 


notebook thus forms a complete record of the boy’s | 


| practical training. 
The programme of practical training is usually divided | 

|into three sections. The apprenticeship commences | 

| with a probationary period of six months, the object 


A summary of | being to introduce the boys to fundamental operations | Training Department. 


that so few teachers are competent to assess the suit- 
ability of individual students for particular forms of 
subsequent employment or to direct their students 
appropriately at the end of their school career. Great 

t would result if all teachers were required to 
spend two or more years in industry or commerce before 
being allowed to commence their actual teaching work, 
or preferably before their acceptance by a Teachers’ 
This applies equally to teachers 


the boy’s record is written on the certificate. Expressed | and to develop facility in the use of hand tools. By | in technical schools. 


in general terms, the aim of the early years of the pro- 


| insisting on high-quality workmanship above all else, | 


Part-time technical education in evening classes, is 


posed certificate course in craftsmanship would be to | an effort is made to give the boys pride and pleasure in | in the main, given by men with some industrial experi- 
ensure a sound acquaintance with the materials, tools | craftsmanship. The work done in this first six months | ence ; but too often the man selected is one who has 
and processes involved in engineering construction, | is usually unproductive and is much the same for all| only recently completed the course himself, and in 
with the interpretation and use of drawings and with | apprentices, regardless of the trade they are to adopt. | such cases little more can be expected of him than the 
the simple mathematics likely to be of use in the work- | During the succeeding one and a half years they follow a | ability to impart eufficient information to enable the 


| course appropriate to their intended trade and become | 


student to answer certain anticipated types of examina- 


shop. 
The lack of ps ge official recognition of the value | acquainted with all the relative operations’, whether | tion questions. Too strong emphasis cannot be laid 


and importance of craft courses has been responsible 


for the entry upon the National Certificate courses of | the apprentice workshop is equipped with sufficient | are not synonymous terms. 


| carried out by hand or by machine. For this purpose 


upon the fact that “‘ to teach ” and “ to impart facts ” 
In technical schools, 


very many boys for whom the more abstract character | modern machines of high quality. The work now takes | while the teacher may start at a salary which (in his 


of the instruction is unsuitable. In consequence— 


lon a semi-productive form and involves the manufac- | 


early twenties) may be greater than that which he 


there are, of course, other contributory factors—the | ture of limited numbers of small parts ordered by the | could earn at that stage in industry, the rate of 
“death rate” in the early years of the National | main shops, although quality, in preference to speed, is | increase of salary is much less than in industry. He 


Certificate course has been considerable. This may be 


judged from figures supplied by a technical college in | 


| still insisted upon. 
The third section of the training is a factory course | 


may also be expected to teach in both day and evening 
classes and has little or no chance of research or even 


Lancashire. These figures show that in the session | lasting two years, during which the apprentice works | of keeping in touch with his own technical societies, 
1936-37, the number of students registering for the | at his trade in various workshop departments in much | let alone cultural interests. His industrial experience 
S81 course, that is, the first “senior course leading | the same way as is usual in this country. Finally, the | is often confined to an apprenticeship course. Local 
to the Ordinary National Certificate, was 48, and that | apprentice returns to the special workshop for about | authorities may recognise service in industry as quali- 
for those of the A 2 course, that is, the last “ advanced " | two months, during which he must design and construct | fying for increments on the salary scale, but it is left 


course leading to the Higher National Certificate, was 
only 8, the intermediate courses, namely, 8 2, 8 3, 
pm Al showing ive decrease. The corre- 
sponding figures for the 1937-38 session were 53 and 7, 
respectively, and for 1938-39 were 52 and 2. These 
figures are typical for the colleges in that area, and in 
considering them it should be borne in mind that they 
do not reveal the considerable wastage which occurs 
between the S1 year and the preceding preliminary 
course. Unfortunately few of those who withdraw 
from the National Certificate course find their way 
into craft courses. In consequence, a very large pro- 
portion of boys are in receipt of no form of syst tic 


his exhibit for the journeyman’s examination. Having | 
passed this, he is given employment, at 19-20 years 
of age, as a fully-fledged journeyman. The general | 
adoption in this country of a system operated on 
similar lines, combined with a scheme of cla lassroom 
instruction and the award of Craftsman Certificates on 
lines similar to those discussed earlier, would do much 
towards raising the status of craft employment and | 
would bring immense benefit to the industry. Where 
it is impracticable for the preliminary craft instruction 
to be carried out in the apprentice workshops of an 
industrial organisation, the co-operation of the local 


technical college will be necessary. 





instruction during the period when its continuance is 
vital if loss of interest and indolence of mind are to be 
avoided. 

One method of dealing with the serious decline in 
numbers of students before the final year is reached, 
might be to make more use of the cinematograph film 


for demonstrating the elementary principles of mathe- | 


matics, physics and engineering phenomena. Photo- 
graphic records could be prepared of experiments 
carried out in the best-equipped laboratories in the 
world, and copies made available to all technical 


colleges. In the later stages of training, films could | 


be used showing specialised methods of manufacture, 
and by this means world-wide engineering practice 
could be brought te the lecture room. Improvement 
in the quality and conditions of teaching would be an 
important factor in preventing this decline in numbers. 
For persons who will reach their highest level of re- 
sponsibility at the age of 21 or less, the problem of 
improving the use of leisure hours must be faced. This 





* Report of the Education and Training and Personnel 
Sub-Committee (No. 1) to the Post-War Planning Com- 
mittee of the Institution of Electrical Engineers. Ac- 
cepted by the Council of the Institution on April 29, 
1943, and authorised for issue on May 12, 1943. Abridged. 


The function of the foreman is primarily to control 
workshop production, but he has other duties of con- 
| siderable significance, e.g., the training and encourage- 
ment of apprentices and other junior workers and the 
application of common sense to the human side of 
workshop problems. The greater the degree of under- 





standing shown by the foreman, the better will be the 
| final results obtained by his shop. The man who can 
| inspire loyalty, who combines patience with firmness, 
who sets an example by his industry and command of 
his job, is invariably the most efficient foreman. Care- 
ful selection of foremen is therefore of prime importance. 
It is desirable that they should fore received an 
education of secondary school standard, so designed as 
| not only to impart information and develop the memory, 
| but also to bring out the best possible personal traits. 
| It is suggested that a certificate in foremanship be 
instituted as the nationally recognised qualification for 
foremen. This certificate should cover instruction in 
various aspects of workshop administration, charge- 
hand duties, rate fixing, inspection, storekeeping, etc., 
for which there is a great need but no existing provision. 
The course for this certificate would normally be taken 
after completion of the Craftsman Certificate course 
| previously outlined. 
The craft and technical training so far discussed must 








to their discretion, and some tend to appoint the 
cheapest man who has the necessary academic qualifi- 
cations. There has been some indication that the 
transfer to teaching of men holding senior posts in 
industry is commoner on the Continent than in this 
country. 

It is recommended that the hours of teaching be 
limited, so that the teachers may be afforded a better 
opportunity of keeping in touch with the progress of 
their own professional and cultural interests. Their 
remuneration should be such as to encourage transfer 
from more senior posts in industry. There should also 
be opportunities of “refresher” courses, either for 
short vacation periods or even in the form of a return 
to industry for a year or two. It would be desirable 
to increase the number of vacation courses in the art 
of teaching arranged for teachers in technical schools ; 
such courses should be on similar lines to those 
organised by the Board of Education and held at 
Oxford University. A knowledge of the technique of 
stimulating and holding the interest of students is 
particularly valuable to the evening-class teacher, who 
has to present his subject to men tired by a day’s 
work in the factory. 

It is often suggested that some faults in the training 
given by university engineering faculties are due to 
poor selection of lecturers, which implies that the right 
types of men are available, but are not appointed. 
The alternative view is that the best men available 
are appointed but that few of the right type are avail- 
able. The first view is difficult to support unless there 
is some pool of suitable men which remains untapped. 
Such a pool can, of course, only exist in the engineering 
industry or in Government engineering development 
establishments. That there are some suitable men in 
these organisations cannot be denied, but it is doubtful 
whether they exist in sufficient numbers to justify any 
generalisation. Some men who would otherwise be 
attracted to an academic career are undoubtedly 
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diverted to other occupations beeause of the relatively 
small stipends obtainable in the junior ranks of the 
lecturing staffs. In general, however, it seems probable 
that most engineering graduates who have a definite 
arge to teach actually do so. 

The second view—that few of the right type are 
available—is perhaps more generally held and leads 
to the conclusion that the fault lies with the type of 
training which the prospective lecturer has himself 
received. If this be so, it is little use to suppose that 
a new regime can be started by appointing one or two 
energetic and far-seeing professors ; they cannot work 
without staff. The change is more likely to be stable 
if it develops from the bottom upwards. It must 
emerge from the body of the school and cannot be 
dictated only from the top. The effectiveness of the 
university engineering schools would be increased if 
more attention were paid to training all university 
lecturers in the art of teaching and to the inclusion on 
their staffs of those who, besides having a natural 
aptitude for teaching, are also interested in educational 
methods. Much closer co-operation is required between 
the universities and industry. It should be made 
possible for members of university staffs to take posts 
in industry for a full year at least once in every five. 

The importance of engineering in modern life has 
already been pointed out. The progress of engineering 
—in fact, that of any human activity—depends, 
however, on personnel. It is therefore essential in the 
national interest to secure the proper recruitment and 
training of personnel for the engineering industry, not 
only for the higher professional ranks, but for every 
grade of worker. It should be a fundamental principle 
in dealing with engineering personnel to ensure that 
every individual is so trained that, whatever the work 
on which he is employed, he can give service in the 
most efficient manner possible. 





NOTES ON NEW BOOKS. 


Practical Sheet and Plate Metal Work. By E. A. 
Argins, M.Sc., M.I.Mech.E. Fifth edition: revised 
by W. A. Arxrns, M.Inst.Met. London: Sir Isaac 
Pitman and Sons, Limited. [Price 10s. 6d. net.] 

So short a time has elapsed since we reviewed the fifth 

edition of this familiar and serviceable manual that 

little needs to be said ing the present reprint, 
which differs from the earlier impression only in points 
of minor detail. The principal change appears to be 
an increase of 2s. in the price, but this need not deter 
the purchaser. To our former review, which appeared 
on page 505 of the 154th volume of ENGINEERING 

(1942), it is only necessary to add that such subsequent 

references as we have had occasion to make to the book 

confirm the favourable opinion of it which we then 
expressed. 





Personnel Management. By GeraLp Povutton and 
Francis H.C. Brook. London: P.W.S. (Industry), 
Limited. [Price 6s.] 

New “ personnel management,” to judge by the con- 
tents of some books on industrial administration, is 
but old “ welfare work” writ large; but the authors 
of this small guide successfully demonstrate that there 
is something more in it than the general function of 
undertaking all those miscellaneous duties which cannot 
be specifically allocated among the older-established 
official in a large industrial organisation. They 
define in detail the spheres of the personnel manager, 
labour officer, welfare supervisor, canteen manager, 
industrial psychologist, works medical officer, and 
industrial nurse; and indicate, on a “ management 
control chart” of the familiar genealogical type, 
how the duties of these several appointments stand in 
relation to each other. Obviously, only a large 
organisation would have occasion to maintain separate 
officials to carry out these duties—a smaller works 
would have to dovetail several posts into one, and in a 
still smaller concern the whole of them might have to 
be undertaken by one man, if the need for so elaborate 
a systen could established at all. On that point, 
opinions are likely to differ, almost irrespective of the 
size of the business; but those who accept the need 
will find this analysis helpful in organising the 
desired services, and even the supporters of the 
opposite view may derive from it something of value. 





Machine Shop Practice. By W. C. Dvurney, 
A.M.I.Mech.E. Second edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.] 

Amone the large number of elementary text-books 

written for the Ministry of Labour trainee, the appren- 

tice and the student, this one is noteworthy for its 
practical approach to its subject and for the clarity of 
its presentation. As we reviewed the first edition at 

some length on page 125 of our 153rd volume (1942), 

it is sufficient to say here, with regard to the general 

contents, that mastery of the first two chapters should 








make the reader familiar with the salient points of the 
most usual modern machine tools, while the practical 
exercises which follow are designed and carefully 
graded to cover the use of these machines fairly 
completely. The second edition contains two new 
tables giving diametral pitch proportions and gear- 
cutter numbers, together with a further exercise to 
explain the process of cutting helical teeth with a 
milling cutter on a universal milling machine. It is 
to be regretted that the author did not take the oppor- 
tunity, at the same time, to include a table showing 
the comparable grits and grades of the better-known 
makes of grinding wheels—a point of much difficulty 
to the average beginner. The illustrations are clear 
and, which is not less important, are up to date. 





Workshop Technology, Part I: An Introductory Course. 
By Dr. W. A. J. Cuapman, M.I.Mech.E. London : 
Edward Arnold and Company. [Price 8s. 6d. net.] 


Dr. CuapmMan, who is the principal of the Walker 
Technical College at Oakengates, Shropshire, is a 
believer in craftsmanship and in the principle that the 
skilled artisan is worthy of a better social recognition 
than has been accorded to him in recent years. The 
inspiration of these beliefs is evident throughout this 
book, which is not merely a descriptive text-book on 
workshop processes but a guide to the finer points of the 
craftsmanship that so many of those processes require 
for their efficient performance. The work covered 
by this first part—which includes the treatment of 
ferrous and non-ferrous metals, forging, soldering, 
brazing, metal cutting in its various forms, measure- 
ment, the use of hand and machine tools, etc.—is 
approximately that of the first two years of a senior 
part-time course, up to the standard of the City and 
Guilds intermediate examination in machine-shop 
engineering. Free use has been made of descriptive 
matter and illustrations provided by various makers 
of proprietary tools and appliances, but the book is 
by no means a mere catalogue; and always there is 
the insistence on what may be termed the ethics of 
good workmanship—the basic principle that the good 
craftsman is the man who is “ capable of doing a fair 
day of good work without the need of constant super- 
vision” and can be trusted “to give patient applica- 
tion to a job until it is satisfactorily completed.” A 
considerable part of the book, especially in the later 
chapters dealing with the use of hand and machine 
tools, consists of descriptions of typical jobs, the suc- 
cessive stages being illustrated with line drawings of 
admirable simplicity and clearness. While, as the 
author is careful to point out, many aspects of work- 
shop technique can be acquired only by experience and 
by contacts with skilled workmen, much can be learned 
from books, judiciously selected and used; and, to the 
beginner who has the gift of being able to learn in 
this way, Dr. Chapman’s book may be recommended as 
a sound introduction. 





The Internal Combustion Engine. Edited by A. H. 
Franks. London: Sir -Isaac Pitman and Sons, 
Limited. [Price 7s. 6d. net.] 

ErskrnE CuiLpers, in The Riddle of the Sands, held up 
to ridicule the Civil servant, who, returning to work 
after his annual leave, consoles himself for the prospect 
of the long interval before the next leave by sending 
for Bradshaw and seeking an anodyne in its somewhat 
arid pages. Except that his pages are by no means 
arid, this book in which Mr. Franks has assembled the 
practical knowledge of a number of anonymous “ auto- 
mobile specialists *’ might well serve a similar purpose, 
in present circumstances, for the civilian reader ; for, 
despite its title, it deals with the power unit, transmis- 
sion, brakes and steering of the motor car—not, perhaps, 
exclusively, for much of the fundamental and elemen- 
tary instruction is applicable to internal-combustion 
engines in general, but sufficiently so to rank primarily 
as a manual for the owner-driver and the budding auto- 
mobile engineer. The purpose of the book, as the 
editor states, is “‘ to explain in simple language the fun- 
damentals of the modern motor vehicle ; to point out 
how faults may most easily be located, and to give 
general advice upon conducting simple running repairs 
and maintenance.” “These aims are fully achieved— 
the fault-finding section deserving special mention for 
its ingenious arrangement—but the war-time paper is 
so thin that the letterpress shows through from the 
back of some of the half-tone illustrations; with 
unfortunate result, in one instance, where the legend 
declares that “‘the clarity of this photograph ntakes 
it almost self-explanatory.” Though the book is 
not intended for engineers, some of them might do 
worse than study its style of exposition. Occasional 
turns of phrase may be open to criticism, but in many 
places the extreme simplicity recalls, rather unexpect- 
edly, John Weale’s Rudimentary Series of elementary 
text-books of 80 or 90 years ago; which those who 
remember the little books of this series will recognise 
as a compliment. 





THE HEAT TREATMENT OF 
WROUGHT ALUMINIUM ALLOYS. 


Some useful instructions and hints on the heat- 
treatment of the various wrought aluminium alloys at 
present in industrial use are contained in an Information 
Bulletin (No. 3) recently issued by the Wrought Light 
Alloys Development Association, Union Chambers, 63, 
Temple-row, Birmingham, 2. The booklet is intended 
primarily for the non-technical personnel of a works, 
but a succinct and well-written explanation of the 
fundamental principles of the heat-treatment of the 
aluminium-base alloys has been included in an appendix. 
In the notes on workshop practice the importance of 
temperature is emphasised, it being pointed out that 
this must not be above the maximum, nor below the 
minimum figures specified. It is also suggested that 
weekly checking of thermocouples and other instru- 
ments is desirable and that the wiring should be 
periodically examined for faulty insulation, dirty con- 
nections or corrosion. A suitable filing system for 
recording-instrument charts is advocated to allow the 
treatment of any particular furnace load to be checked. 
The necessity for checking the properties of the material 
under treatment is considered to be of equal importance ; 
hence control samples should be wired to the parts 
under treatment, as nearly as possible in the centre of 
the work, and these should be quenched at the same 
time as the parts. When Duralumin or Alclad com- 
ponents are treated, the control samples should be cut 
from material which has been proved by the manu- 
facturers to meet the specification requirements. 

The importance of the removal of dirt and 
before work is immersed in a salt-bath furnace is 
stressed, as, when oil and similar substances come into 
contact with molten nitrate, they cause local over- 
heating, especially where the grease or oil has collected 
in pockets or in cup-shaped articles. This local tem- 
perature increase may cause distortion or blistering, or 
even partial melting of the metal. The use of solvents, 
such as trichlorethylene, is common practice, but if 
chemical cleaning is employed, the work must be dried 
completely, otherwise should any residual moisture 
come into contact with the molten salt, an explosion 
may occur. The light alloys are soft when they are hot 
and therefore care must be exercised in handling them 
to avoid surface scratches and other defects. The 
metal under treatment, however, must not impede 
the free circulation of the liquid salt in salt baths or of 
the air in muffle furnaces, or of the water in the quench- 
ing tank. Sheets must be held vertically, and it is 
preferable to suspend light sections and tubes of large 
overall dimensions vertically whenever possible in 
order to reduce distortion. The compilers of the booklet 
state that it is not possible to give definite figures 
for spacing, but they add that it has been found that 
sheets 12 ft. by 4 ft. by 0-040 in. thick can be spaced 
about } in. apart, while similar sheets 0-064 in. thick 
require a minimum of approximately 1} in. It is 
emphasised that correct spacing is particularly impor- 
tant during precipitation-hardening treatment for 
sheet, strip, pressings, forgings and rivets. Rivets 
should be held in a suitable container to permit easy 
removal for quenching. Containers for rivets may 
consist of pieces of steel pipe closed at the bottom and 
provided with a readily-removable cover. 

Quenching tanks should be immediately alongside, 
or below, the furnace or salt bath, and handling gear 
should be provided to allow the quenching of the 
metal to be accomplished without any appreciable 
drop in temperature between its withdrawal from the 
heating chamber and the quenching operation. To 
minimise this temperature interval, particularly with 
light-gauge material, the placing of scrap guard sheets 
of aluminium on each side of a batch is suggested. 
Occasionally, sheets appear stained after solution 
treatment, and this is stated to be due often to the use 
of hard water in the quenching tank. Soft water is, 
therefore, preferable, but it is pointed out that “ softened 
water’ may not be any more suitable than hard water 
unless the total-solids content is low. Some of the 
surface cliscoloration of Duralumin-type alloys, after 
quenching, has been found to be due to the gradual 
increase in the alkalinity of the quenching water. In 
order to maintain the acidity of the bath at a pH value 
of below 7, periodical additions of acid should be made. 
This process, which is the subject of British patent 
No. 533,151 (1939), should be carried out under strict 
laboratory control. The subsequent stove enamelling 
of naturally-ageing alloys, after heat-treatment and 
age-hardening, results in a depreciation of the mech- 
anical properties; in particular the 0-1 per cent. proof 
stress and the ultimate tensile stress. In order to 
avoid dangerous reductions in strength, therefore, 
stoving temperatures must not exceed 125 deg. C., 
and this involves the adoption of low-temperature t; 
stoving enamels as enumerated in Specification D.T.D. 
No. 235. In the case of precipitation-treated alloys, 
on the other hand, the stoving operation may be 
employed to produce the required age-hardening. 
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THREE-PIN REINFORCED-CON- 
CRETE FRAME BUILDINGS. 


Tue basic principle of the form of construction 
illustrated on this and the opposite pages and on 
page 510, is that of a three-pin portal frame in precast 
reinforced-concrete units. 
C. W. Glover and Partners, consulting engineers, 15, 
Moorgate, London, E.C.2, and we understand that over 
500 buildings embodying the principles have been 
erected since the inception of the design in July, 1940. 
The three-pin design is perhaps best realised from Fig. 


15, page 510, which shows a unit of a large double-span 


building being placed in position. It will be noticed 
that the pair of units which form one complete span are 
joined at the apex by a pin, and that the other two 
pins are formed by the rounded ends of the vertical 
legs of the span. In the earlier buildings there was 
actually a pin at each of the bottom points, and the 
hole for such a pin is visible in Fig. 15, but this has 
since been found to be unnecessary in many instances, 
and the ends of the legs now merely enter sockets 
in the foundation in a manner which will be described 
later. 

The three-pin structure, since it consists of two rigid 
members connected at one point, is statically deter- 
minate and the combined bending moments, shear 
and thrusts are determined by graphical or mathe- 
matical analysis in the manner normally followed in 
designing a three-pin arch. Stresses from expansion 
and contraction of the members do not occur, since 
should the members increase or decrease in length the 
result is only a slight variation in the height of the 
ridge of the building. Taking an extreme case, should 
the ends of the vertical members be displaced, owing 
to movement of the foundations, by as much as 2 ft. 
in a 40 ft.-span building, the change of level of the 
ridge would be only 12 in. This is the type of allow- 
ance made in design, all the details being laid out to 
accommodate such movements, so that even in the 
remote possibility of such a change taking place the 
induced stresses do not exceed those prescribed in 
practice. All the elements of the building are stand- 
ardised, there being only two sections, namely, the 
frame unit and the purlin. The standard designs 
include spans of from 8 ft. to 150 ft. Normally a low 
pitched roof is employed, as will be evident from the 
illustrations, but a curved or a flat roof can be arranged 
for equally well. Since there are no trusses or trans- | 
verse ties full advantage can be taken of the interior | 
height of the building. 

As regards longitudinal stability, this is secured by | 
a galvanised steel tubular tie rod at the ridge, the rod 
being clearly visible in Figs. 17 and 18, page 510; this 
rod, incidentally, is the only exposed steel in the frame- 
work. At the bases of the frames longitudinal stability | 
is ensured by the sockets in the foundations and is con- 
tributed to by the walls between the frames, which 
walls are commonly of brick, or by wind bracing | 
members between the frames. Obviously also, the 
purlins contribute to the longitudinal stability of | 
the roof. The spacing of the frames is usually about | 
14 ft., since this spacing gives a manageable length for | 
the purlins, which are of precast reinforced concrete. | 
When the span does not exceed, say, 25 ft., the frames | 
may be spaced at about 6 ft. centres, and the purlins 
can then be omitted, as a sectional type of roofing | 
can be fitted directly between the frames. The three- 
pin frames can be combined in a series of parallel 
spans as will be clear in Figs. 1 and 15, so as to cover 
any required area, but the spans of adjacent bays are | 
never in line. They may either be staggered, as shown | 
on the right in Fig. 18, or in contact, but overlapping, 
as seen on the left of Fig. 16. In this illustration 
attention may be drawn to a construction which is 
not a part of the standard design, this construction 
being the prolongation of the frames at the outside of a 
building to form a cantilever roof, such an arrangement 
providing a clear covering for, say, a loading platform 
or a railway siding. The building shown in Fig. 18, 
also, is not similar in all respects to the other buildings 
illustrated, since it is of the two-storey type. 

From the use of the term “ precast” it may be 
inferred that the frames are fabricated in a works | 
and conveyed to the site. This, however, is not gener- 
ally the case, the frames being cast in moulds on the 
floor of the building itself and being thus in position for 
erection as soon as they are fit to handle. When such 
a floor is available all that is necessary in the way of 
forms is wooden or metal walls to give the correct 
contour, the bottom of the mould consisting of two 
layers of building paper laid directly on the floor or 
on a covering of thick coat lime wash and mould 
oil to prevent adherence to the floor. The concrete 
used for the frames is a 1: 14:3 mix, the aggregate 
being well-graded and of a maximum size of } in. cube. 
The concrete is vibrated in the moulds and the top sur- 
face trowelled off. The sides may be removed in a few | 
hours after casting so that two casts a day can normally 
be obtained from each mould. Erection may be pro- 
ceeded with after one day when the casting has been 
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made with high aluminous cement ; two days with ac- 
celerated Ferrocrete cement ; four days with ordinary 
Ferrocrete cement ; and seven days with ordinary Port- 
land cement. Where a multi-storey building is con- 
cerned the frames may be cast on the top storey floors, 
the lower storeys being normally of monolithic con- 
struction, though they may be of partly precast con- 
struction with monolithic joints. The central span 
shown in Fig. 18 has no upper floor as the maximum 
headroom is required for that particular span. 
Precasting of the frames on the site is practised when 
the span is over, say, 30 ft., but with the smaller spans 
it is usually more convenient to use frames precast in 


a factory, and then transported by rail or lorry to| 


the site. In this case the roof member and the vertical 
member of each frame are separate, the two being 
rigidly bolted together at the eaves on the site. The 
erection of the frames is simple. 
is shown in Fig. 2 being lifted by block, tackle and 
pole so that the leg end will drop into the prepared 
recess. The trestle in the background is used to 


A small span frame | 





Erection oF Frrst Havr-Frame. 


levered frames seen in Fig. 16 weighed 4 tons each 
and were erected with the usual derrick poles seen in 
the background. This building, it may be of interest 
to note, consists of a foundry and pattern shop, 120 ft. 
wide, in two 60-ft. spans, by 165 ft. long. The bay 
formed by the cantilevered construction roofs in offices, 
stores, etc., and was adopted to conserve reinforcing 
steel. Longitudinal stability is provided by two braced 
bays. A rigid reinforced-concrete rectangular frame 
braces adjacent frames in the central row of posts and 
steel cross bracing is provided in the plane of the roof. 

As regards general details of construction, in view 


| of the wide range of even the standard frames, it is only 


possible to deal with a few of the typical features. 
For these reference should be made to the drawings 
reproduced in Figs. 3 to 14, opposite. Of these, Figs. 
3 to 5 and Figs. 8 to J4 refer to a two-span grain 
store, 208 ft. 44 in. long by 120 ft. 11 in. wide, the 
width of each span, measured from the centre of 


| the vertical member of the frames, being 60 ft. The 
| height from the floor surface to the centre of the roof 


support the frame in the required position for the other | pin is 25 ft. 7 in. and that from the same surface to 


frame to be joined up to it. 
Fig. 15. The trestles are sometimes also used to place 


A similar trestle is seen in | the outer corner of the frame is 14 ft. 3 in. 
are spaced at 15 ft. centres, but these centrts do 


The frames 


the purlins in position, so as to free the poles, winch, | not coincide in the two spans, the frames being stag- 
tackle, ete., for the erection of the frames. The lifts| gered by 2 ft. 9 in., relatively to one another, as 


vary from | ton to 10 tons, according to the span. 


With | shown in the sectional plan, Fig. 13. 


The space 


small spans an alternative method of erection is practic- | between the staggered frames which “ overlap,” as 
able, namely, bolting the two frames of one span | seen in Fig. 12, is filled in with a 9-in. brick wall. In 


into the upright position. 
structed on the precast three-pin portal frame system 
can be altered or extended at will. All units can be 


recovered undamaged in dismantling for re-erection, 
the purlin seatings being set in mastic. The canti- 





| together by the centre pin and then — the whole | these two figures it may be noted that the concrete 
All the buildings con- | floor, into which the bottoms of the frames are recessed, 


is reinforced by a stirrup, of } in. steel, in the vicinity 
of the recess. Similar stirrups embrace all the outside 
frames, though these are not shown in Figs. 10 and 11. 
It will be noticed from Fig. 12 that the floor and 
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foundation has four distinct layers. The lowest of 
these is a layer of 6 in. of hardcore, then comes a 3-in. 
layer of ash, above which is a layer of building paper. 

é final layer is of 6 in. concrete of a 1: 3:6 mix with a 
trowel finish. The concrete is, of course, deeper under 
the frames. These are finished at the bottom with a 
radius of 54 in. The recess is 5§ in. radius and is 
6§ in. deep, being chamfered off for an inch at the top. 
The difference of } in. in the radii of the frame and 
recess is made up by a bituminous felt pad of this thick- 
ness. Transversely, there is } in. clearance between 
the sides of the frame and those of the recess. This is 
sealed with a bitumen and sand filling, as are also the 
spaces left by the chamfers. 

The outer walls of the building consist of 11 in. 
cavity brick as shown in Fig. 11. The frames, it will 
be observed, project from the wall externally, but this 
does not result in an unsightly appearance. The space 
seen near the bottom is filled in with a 12 in. by 9 in. 
louvred air brick. The zig-zag line at the bottom 
represents a 4-lb. lead damp-proof course. The stag- 
gered holes seen in this figure and in Fig. 12, are cored 
in the frames and take wire ties between them. The 
end walls are of 14-in. brickwork. There are three doors 
on each side of the store, each having a clear opening 
14 ft. 3 in. wide by 13 ft. 3 in. high. A section through 
one of the openings is seen in Fig. 10. The door jambs 
are built up against the frames to form a vertical 
surface, the doors being of the suspended sliding type 
consisting of light section steel framing with corrugated 
iron sheeting bolted on. The lintel is of precast 
reinforced concrete. The centre frame pin is shown 


in detail in Figs. 3, 4 and 5. The ends of the frame | 


are finished with a radius of 5} in. and are rebated 
asshown. The “ bolt ” consists of a length of ordinary 


tubing of 2} in. bore, screwed to take standard flanges 


acting as nuts. Rubberoid washers are inserted 
under the flanges and between the faces of the rebate. 


moreover, are wey with 3 in. by 3 in. by } in. angle 
iron cleats bolted to the purlins by 4 in. galvanised 
bolts and, through the frames, by { in. bolts passing 
through 1 in. cored holes. The roofing consists of 
“ super-six”’ corrugated asbestos cement sheeting. 
The adjustable vent ridge and the gutter are of the 
same material, as are also the filler pieces at the eaves. 
A detail of the gutter between the two roofs of the store 
is shown in Fig. 14. This is of precast concrete with 
3 in. Isteg and expanded-metal reinforcement. The 
floor of the gutter is covered with a layer of asphalt 
} in. thick. 

The method of reinforcement naturally varies with 
the span and type of the building, but some idea of the 
standard practice in this matter can be obtained from 
Figs. 6 and 7, which are the elevation and part plan 
of a frame for a factory building having a span of 
50 ft. and a height from the floor surface to the axis 
of the centre pin of 22 ft. 2 in. Obviously this is a 
somewhat smaller frame than that shown in Figs. 10, 
11 and 12, but it has been drawn to a larger scale in 
order to make the reinforcement clearer. The rein- 
forcement is mainly of square twisted bars. The size 
is indicated at various points in the illustrations along- 
side the number of rods concerned, the disposition 
of the rods being clear from the several cross sections 
indicated close to Fig. 6. Thus, taking the bottom 
member of the cross section at D D it will be seen that 
along the lower edge there are two }-in. rods, one at 
each corner, with a single §-in. rod between them. 
Along the upper edge there are two §-in. rods. The 
binding wires are generally ¥ in. in diameter though at 
the angle of the frame some heavier wire is used. 
Taking Fig. 6 itself, and reading from the centre pin 
to the angle, there is a group of eight more closely- 
pitched binders 4 in. in diameter. Farther to the 
| right, between the two upper openings, is a group of 
four binders, } in. in diameter ; arranged radially round 





The several frames are connected along the ridge by | the corner of the frame are 10 binders ¥ in. in diameter 
tubes of the same diameter coupled to the centre pin and below the lower opening are five binders also ¥ in. 
by screwed sleeves. Each of the two end lengths of | in diameter. 


tie rod enters a socket embedded in a concrete block 
cast in place at the apex of the gable of the end walls 
of the building. 

The frames are spanned by precast reinforced con- 
crete purlins spaced at 4 ft. 3 in. centres. Details of the 
purlins are shown in Figs. 8 and 9. The frames are 
slightly recessed at the top to take the purlins, which, 





The frames vary somewhat in detail according to 
the purpose of the building. Thus with buildings for 
| factories containing machine tools, etc., the purlins are 
| Provided with cored holes, 1 in. in diameter, at 12-in. 
pitch through the webs, at about the neutral axis of 
the section, in order to provide facilities for the attach- 
ment of pipes, conduits, brackets, trunking, ete. 
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Similar holes are cored in the frames themselves, in 
both the roof leg and vertical leg. The frames can be 
provided with integral brackets to carry gantries for 
overhead travelling cranes. As the amount of 
reinforcement , the three-pin construction requires 
only 24 lb. of steel square foot of area covered by 
the building when the span is 60 ft., and it is stated 
thai the average saving by the use of this type of con- 
struction is 70 per cent. in steel as compared with steel- 
framed construction. It is also stated that the cost of the 
buildings is very low. The three-pin portal frame con- 
struction shares with other types of fully-framed struc- 
ture the advantages that any — arrangement of 
glazing can be employed in the walls and roof and excel- 
lent lighting conditions obtained. The type of roof 
covering is varied to suit the purpose of the building, 
and is an important factor when artificial heating is 
required. Thus the consumption of coal when the 
roof is finished with bare corrugated asbestos sheeting 
will be considerably heavier than when the roofing 
is of 1? in. reinforced and rendered wood wool covered 
with two-ply bituminous felt on hot mastic. Though 
the capital cost of this roofing is twice that of the 
bare sheeting, the total annual charges are stated to 
be only about one-half as much, so that, apart from 
the saving of fuel, so important under present conditions, 
a more elaborate type of roof is, in the long run, the 
most economical proposition. The life of the covering 
is estimated at 15 years as against 10 years for the 
bare sheeting. 

The system described above can be used for the con- 
struction of buildings ranging from a hut which can be 
erected by three men in seven hours to elaborate multi- 
storey buildings. It has also been adapted for domestic 
premises, and there are modifications for such pur- 
poses as high public halls, in which the frames form 
a parabolic arch. For certain conditions abroad the 
buildings can be constructed either in steel, timber 
or in adobe reinforced with bamboo. Adobe, it may 
be mentioned, is a fine-grained wind-blown clay, cha- 
racteristic of the middle belt of the American continent. 





CANADIAN NATIONAL Raitways.—The newly built 
central terminus of the Canadian National Railways at 
Montreal will be officially opened by the Canadian Minister 
of Transport on July 14. Train services will commence to 
operate from the new station on July 15. 
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Surrey ; Major Percy Landen Barker, B.Sc., R.E.M.E., 
Wembley ; Robert Bell, Congleton, Cheshire; John 
Ivor Bernard, London, W.C.2 ; Reginald William Biles, 
Bristol; Alfred Blandford, Stafford; John Liddell 
Carr, B.Sc., Altrincham ; Reginald William H. Couzens, 
M.A., Merstham, Surrey; Stanley Robert Eade, 
Rugby ; Lt.-Commdr. Percy Sylvester Fox, R.N.V.R., 
Oxford; Godfrey Thomas Garwood, B.Sc. (Eng.), 
Lyndhurst, Hants; Howard Walker Grimmitt, Lon- 


don, W.C.2 ; Reuben Henry Harvey, Lisbon, Portugal ; | 


Frederick John Hutchinson, M.Eng., London, S.W.1 ; 


Eric Malcolm S. McWhirter, Welwyn ; Harold George | 


Middleton, Rugby; Arthur Langley Morris, London, 


8.E.18 ; Alfred Donald Newbury, Boston Spa ; Robert | 


Newing, Cambridge; Frank Harry Pooles, Derby ; 
James Nisbet Robertson, Ilkeston ; 
Snelling, B.Sc. (Eng.), London, W.C.2; John Miles 
Stock, M.Eng., Jerusalem ; Thomas Stockwell, Rossen- 
dale, Lancs; Ernest Tutin Tregenza, M.Eng., Redhill, 
Surrey; Ronald Wall, B.Sc., Leeds ; 
Ward, Dorking; John Weston Wilkinson, 
Surrey ; Richard Charles Woods, Nottingham. 


Sutton, 


InstTiTUTION OF STRUCTURAL ENGINEERS. 


Member.—John Laird, Glasgow; Herbert Lodge, 
London ; Alan Moncrieff, Sheffield. 

Associate Member to Member.—John Philip Bett, 
Woking, Surrey; Frank Joseph Bown, Manchester ; 
George Merry Frost, Johannesburg, South Africa. 

Associate Member.—John Thorne, St. Albans. 

Graduate to Associate Member.—Oswald Lithgow, 
Middlesbrough. 


INSTITUTE OF TRANSPORT. 


Member.—S. O. Carter, Cardiff; C. C. Cramp, 
London; H. H. Grindley; Sir R. W. Matthews, 
Chairman, London and North Eastern Railway ; 
Sir J. D. Ritchie, London; J. E. M. Roberts, Sunder- 
land; W. B. Woolley, London; W. Wordie, O.B.E., 
T.D., Glasgow. 

Associate Member.—E. J. Chamberlain, Huddersfield ; 
H. Hall; J. W. Hoult, St. Helens; D. Rockman, 
London ; R. Smith, Glasgow. 





Fire LOSSES IN THE BRITISH IsLEs.—The loss due to 
fires in Great Britain and Ireland during April, excluding 
those arising directly out of enemy action, is estimated 
to be 1,314,0001. The total fire losses during the first 
four months of the present year are estimated to have 
been 3,401,0001., compared with 5,140,0001. in the corre- 
sponding period of 1942. 





MAGNESIUM PRODUCTION FROM DoLomITEe.—The first 
unit of the United States Government installation for the 
production of magnesium from dolomite by a thermal 
reduction process has been started up at Spokane, 
Washington. The mineral is plentiful in the Spokane 
area, and current supply required is obtained from the 
Grand Coulee Dam hydro-electric plant. 

FLOATING AERODROMES IN THE ATLANTIC.—We learn 
from the United States that Pennsylvania-Central Air 
Lines and their associated organisations recently filed an 
application with the United States Civil Aeronautics 
Board for permission to establish “‘ seadromes ” in the 
Atlantic. The plan is to establish one of these floating 
aerodromes every 800 miles. Each would have a draught 
of 100 ft. and a tonnage of about 64,000. The landing 
surface would be 70 ft. above sea level, and it is con- 
sidered that their great draught would prevent them 
from being affected by wave action. The seadromes, 
which would be made accessible to the aircraft of all air 
lines, would provide complete airport and hotel facilities. 
It is stated that the construction of the aerodromes 


would commence as soon as steel becomes available. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph, 

Fusion-Welded Steel Air Receivers.—A newly pub- 
lished specification, No. 1099-1943, covers small fusion- 
welded steel air receivers. In view of the limitation of 
B.S. No. 487 to receivers having an internal diameter 





Charles Arthur | 


Henry John | 


of 9 in. and over, the present specification has been 
| prepared to cover fusion-welded air receivers having 
| an internal diameter of less than 9 in. and a working 
pressure not exceeding 250 lb. per square inch. The 
clauses of the specification deal with the quality of 
the material, it being specified that the mild or cold- 
| rolled, close-annealed steel used shall be made by the 
open-hearth or electric process, acid or basic ; the con- 
| struction and workmanship of the receivers, inspection 
and testingarealso covered. A description ofa method 
| for making a cold bend test on a welded joint is given in 
| an appendix. [Price 2s., postage included. ] 

| Pressure Paint Containers.—Another specification 
| in the series of British standards for pressure vessels, 
jnamely, B.S. No. 1101-1943, dealing with pressure 
| paint containers, has now been published. The demand 
| for this particular specification was largely created by 





| the inclusion of pressure paint containers in the defini- 
| tion of “air receivers” in the Factories Act, 1937: 
| Sub-section 31 (5) (c). The scope of the new publication 
is limited to containers not exceeding 36 in. in diameter | 
and working at a pressure not exceeding 100 lb. per 
square inch. The “ knapsack” type of container is 
not included, neither is any part of a spraying pistol. The | 
specification contains clauses relating to the properties 
of the mild steel, high-tensile steel, cast iron, malleable 
cast iron, and other materials entering into the con- | 
| struction of containers. The requirements specified | 
| for construction, workmanship and testing follow much | 
the same lines as those given in earlier specifications for | 
air receivers, but they are naturally adapted to the 
special purpose involved. Sketches and descriptions of | 





| welded joints, of methods of attaching inlet and outlet | 


| connections to the shell or bottom end plate of the 
| container, and of attaching lugs to the shell, are 
|ineluded. [Price 2s., postage included.]} 

| Colours for Ready-Mixed Paints——A war-emergency 
revision of colour card, B.S. No. 381, covering tints for 
ready-mixed paints, has just been issued. This pub- 
lication, No. 381 C-1943, contains a reduced range 
|of colours and has been prepared with a view to 
| ensuring economy in paint materials. There are three 
| groups of colours; the first consists of 18 tints and 
| these are intended for paints for general purposes. 
| The second group also contains 18 colours, which have 
had to be retained because they are specified by 
Service Departments for identification purposes. 
pointed out, however, that they must not be used for 
paints for general purposes. The third group contains 
five colours, which are required for the painting of 
public-service vehicles. These, too, must not be used 
for any other purpose. No new tints have been intro- 
duced and the colours in the three groups have all 
| been selected from the range covered by B.S. No. 381. 
The revised colour card has been produced by a new 
process, which does not involve the use of cellulose 
film but which gives a gloss finish to the specimen 
colours similar to that obtained by the process pre- 
viously employed. [Price ls., postage included.]} 





BOOKS RECEIVED. 


Department of Scientific and Industrial Research. Forest 
Products Research Laboratory. Leaflet No. 27. Foreign 
Timbers—I. Notes on Jacareuba (Calophyllum brasi- 
liense) and Cedro (Cedrela sp.). Leaflet No.28. Kiln- 
Drying in War Time—Quantity or Quality. Princes 
Risborough, Aylesbury, Bucks.: Forest Products 
Research Laboratory. ([Gratis.] 

The Forest Research Institute, Dehra Dun, India. Utilisa- 
tion (New Series). Indian Forest Bulletin No. 117. 
The Testing of Packing Cases and Some Suggested 
Improvements in the Design of Such Boxes. By V. D. 
LimaYe. Dehra Dun, U.P., India: The Utilisation 
Officer, The Forest Research Institute. 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 90. Structural 
Properties of “‘ PHC” Prefabricated Wood-Frame Con- 
structions for Walls, Floors and Roofs, Sponsored by 
the PHC Housing Corporation. By M. F. PEcK, 
W. G. Hopack and V. B. PHELAN. Washington: 
Superintendent of Documents. [Price 15 cents.) 

National Institute of Economic and 
Occasional Papers. V. Standardised Accountancy in 

Germany. By H. W. Stneer. London: Cambridge 

| University Press, Bentley House, 200, Euston-road, 

N.W.1. [Price 6s. net.] 





| works manager with 


It is | 


PERSONAL. 


Mr. H. 8. S. Scorr has been appointed H.M. Divisiona) 
Inspector of Mines in charge of the Midland and Southern 
Division in succession to Mr. E. ROWLEY, who 
retired. 


has 


Str WILLIAM A. STANIER and COLONEL 8S. J. THomp- 
son, D.S.O., have been appointed to represent the 
Institution of Mechanical Engineers on the Enginvering 
Joint Council for the session 1943-44. 


Mr. J. A. PHevp has retired from the position of 
manager of the Union Works of the General Electric 


Company, Limited, and has been succeeded by Mar. 
H. G. CHEEL, hitherto deputy general manager. 
Mr. Ropert BELL, C.B.E., M.A., M.Inst.T., has 


retired from the position of assistant general manager of 
the London and North Eastern Railway. 


Mr. P. G. Braprorp, M.I.Mech.E., has been made 
Director of Civil Armaments Production (General), 
Directorate General of Munitions Production, Calcutta. 


Mr. W. W. Grimes, A.M.I.Mech.E., has been appointed 
engineer and manager of the Chesterfield Corporation 
Electric Supply. 

Mr. E. J. Hupson, A.M.I.Mech.E., has been made 
manager of one of the factories of Messrs. Crompton 
Parkinson, Limited. 

Mr. J. WELSBY NEWTON, B.Sc. (Eng.), A.M.I.Mech.E., 
has relinquished his position with Ford Motor Company 
(Aero Engines), Limited, in order to take up that of 
Messrs. Simmonds Aerocessories, 
Limited. 

COLONEL E. A. Ross, C.B.E., B.Sc., M.1.Mech.E., has 
been elected President of the Industrial Fire Brigades 
Association of Great Britain, for the second time. 


Mr. G. C. Oram, M.I.Mech.E., has joined the Pho-nix 
Steel Tube Company, Limited, as general works manager. 


Mr. Ernest L. Jacons, who joined the General Com- 
mittee of Lloyd’s Register of Shipping in 1918 and 
became deputy-chairman and treasurer in 1937, has been 
elected chairman of the Society for the year ending 
June 30, 1944, in succession to Sm GrorGe HIGGINs, 
C.B.E., who, as stated on page 408, anfe, has resigned 
the office for reasons of health. Mr. RONALD T. GARRETT 
has been elected deputy-chairman and treasurer in 
succession to Mr. Jacobs. 

Mr. ALAN S. BEAN, M.A., has been appointed technical 
consultant to the Coal Division of the Ministry of War 
Transport. 

Mayor T. F. Borwick, C.1.E., D.S.O., M.1.Mech.E., 
is now Director General of Ammunition Production in 
India. 

Mr. B. Greic, F.R.1.B.A., M.1.Struct.E., has retired 
from his position as District Surveyor for St. Marylebone 
East. 





THE ACQUISITION OF GLUE, GELATINE AND Size.—The 
Yontrol of Glue, Gelatine and Size (No. 1) Order, 1943 
(S.R. and O. 1943, No. 816, price 1d.), which comes 
into force on July 1, prohibits, except under licence, 
the acquisition, disposal and consumption of animal 
glues and gelatines, and fish glues, in excess of certain 
quantities. These, in the case of glues and gelatines, 
other than edible gelatine and fish glue, are 6 tons per 
quarter; in the case of edible gelatine, the quantity is 
5 ewt., and in that of fish glue 3 cwt. per quarter. 





RUBBER PRODUCTION IN BRaziL.—The programme 
whereby the United States is to obtain natural rubber 
from Brazil is advancing satisfactorily. The United 
States Government, through the Rubber Reserve Com- 
pany of the Office of Inter-American Affairs, is sending 
specialists and supplies to Brazil and providing financial 
aid. Brazil, in turn, is organising numerous rest camps 
and services to care for the thousands of employees being 
moved into the Amazon rubber-producing country. The 
four main organisations have constructed or projected 
20 camps at various points to facilitate the movement of 
| men into the region to be developed and at principal con- 
centration points up the Amazon and its tributaries. 
These include central collection centres and way stations, 
capable of handling up to 5,000 men. The strategic 
points include Natal, Fortaleza, Sao Luiz, Bragance, 
Belem, Manaos and Porto Velho. Manaos, 1,000 miles 
| from the mouth of the Amazon, is now likely to become 
the headquarters of the greatest rubber-production 
drive the area has ever seen; the aim is to move at 
least 50,000 rubber workers into the Amazon valley this 
year, and to increase production from about 20,000 tons 
to about 50,000 tons annually. Food supplies present 4 
formidable problem in view of the shipping shortage and 





Social Research. | 





the difficulty of storing meats and other perishable foods 
|in the hot and humid climate. Brazilian and United 
| States engineers are studying the possibilities of improv- 
| ing refrigeration facilities for increasing the local supplies 
‘of fish and poultry. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Following the prosecution of 
24 hauliers at the Tareni Colliery for impeding work at 
the pit by adopting a go-slow policy, a strike deve- 
loped among anthracite mines in the Swansea Valley which 
involved more than 3,800 men from a number of pits. 
The strike started at the Tareni Colliery itself and spread 
over the Whitsun holiday in spite of efforts by the men’s 
leaders to prevent the matter from becoming one for 
strike action. The hauliers were fined 201. each and 
19 of them elected to serve the alternative one month’s 
imprisonment. It was alleged by the prosecution that 
three men adopted a go-slow policy in December last 
and the trouble had spread until it affected every haulier. 
Efforts by the management to improve matters were 
unsuccessful and when the men met the Regional Coal 
Controller they promised to increase production, but 
failed to keep their promise. As a result of their action 
more than 12,000 tons of coal were lost. Absenteeism 
at the South Wales mines after the Whitsun holiday 
stoppage was much less than it was after Easter. It was 
reported that on the day following the official holiday, 
absenteeism was between 15 per cent. and 20 per cent., 
and in some collieries as low as 10 per cent. This com- 
pared with a figure between 40 and 50 per cent. on the 
same day at Easter. Very firm conditions ruled on the 
Welsh steam-coal market throughout the past week. 
The holiday interruption meant a further diminution 
in supplies and consequently business was more difficult 
to arrange. Most collieries, however, were busily 
engaged in maintaining deliveries to the essential home 
users and certain priority customers overseas, chiefly 
in North Africa, the coaling depots, and South America. 
Low grades were available for buyers in other export 
trades. The best large descriptions attracted consider- 
able interest but were not easy to stem over some months 
to come and the tone remained very firm. Supplies of 
the sized classes were also very scarce. Bituminous smalls 
were extremely scarce and the tone was consequently 
strong, while the best dry steam smalls were busy. 
Inferiors, however, were plentiful and dull. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that the tin-plate market is displaying more activity 
and that sales of tin-plates and of uncoated plates are 
heavier than has been the case for some weeks. Steel 
sheets show little, if any, change; the demand is not 
so strong as it was formerly but the works have still 
many orders to complete. There is an improved demand 
for iron and steel scrap as some consumers are purchasing 
quantities for delivery during the next quarter. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—There was a satisfactory return to 
work after the short Whitsuntide holidays, and the 
arrears of work at steel and engineering plants have 
been taken up energetically. New orders are being 
received, and some steel manufacturers already hold 
considerable commitments for the third period, which 
begins on July 1. The Siemens acid-steel furnaces are 
heavily employed, and there is full production of basic 
steel. Acid case-hardening steel billets are quoted at 
161. 128. 6d. per ton, and basic-steel billets at 131. 17s. 6d. 
for 0-42 per cent. to 0-60 per cent. carbon, to 151. 7s. 6d. 
for over 0-99 per cent. carbon. The wire-rope works 
continue to be well booked. Soft basic wire rods are 
quoted at 171. 7s. 6d. per ton, and hard basic rods at 
21l. 2s. 6d. The local make of pig-iron is well main- 
tained, and rather larger supplies of hematite iron are 
reaching steelmakers, who have been short of this material 
foralong time. Hematite iron No.-1 is quoted at 144s., 
and No. 3 at 143s. perton. Derbyshire blast-furnaces are 
busily employed. No. 4 forge (puddling) is quoted at 
124s. 6d., and No. 4 forge (foundry) 126s. 6d., No. 3 
foundry 127s. 6d. per ton. The production of Lincoln- 
shire pig-iron is very heavy, and full use is being made of 
modern methods of mining the ore. The bulk of the 
production of Lincolnshire pig-iron is absorbed on the 
spot, but a proportion reaches the Rotherham district. 
Makers of hot-rolled and cold-rolled steel strip are finding 
that the demand is much in excess of the permitted 
production. There is an incessant demand for high- 
speed tool steels, and a very heavy call for high-speed steel 
tools for the engineering trades in all parts of the country. 
Makers of stainless steels are having to devote their 
entire production to munitions purposes, but are hoping 
that their-considerable home and overseas trades, which 
are now almost entirely in abeyance, will respond to the 
efforts at revival that will be made after the conclusion 
of hostilities. 

South Yorkshire Coal Trade.—Coal is in short supply, 
following the Whitsuntide holiday. Several disputes 
have been settled, but it is impossible to say how soon 
they may break out again, or when others will arise. The 
output position is very unsatisfactory, and it is again 


being urged that a five-day working week should be 
instituted at the pits in place of a six-day week, so that, 
on Saturday, the coal faces could be fully prepared for 
work on Monday. It is said by mining authorities that 
as much coal would be raised in the shorter working week 
as in the present longer week, and that the rest afforded 
to miners would tend to dispel the tendency to resort to 
absenteeism. All best South Yorkshire hards and washed 
and graded steam coal are sold for some time ahead, and 
non-essential users have to take alternative qualities 
of inferior grade, including outcrop coal. More house 
coal qualities are being taken for the steam-coal market. 
Coke for works use is in ample supply, and there is a 
surplus of patent-oven coke nuts and gas coke for 
domestic use. ' 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers are deal- 
ing satisfactorily with the requirements of priority 
buyers but have little tonnage to spare for other cus- 
tomers. While licences for the supply, in the third quar- 
ter of the year, of several descriptions of material are 
readily obtainable, further authorisation for the distribu- 
tion of certain commodities during the coming delivery 
allocation period is difficult to secure ; in some branches 
of the finished industries the prospective production 
to the end of September is virtually sold. The resump- 
tion of imports of high-grade North African iron ore has 
enabled the output of certain commodities which have 
been strictly rationed to be increased. The supply of 
semi-finished products is sufficient for current require- 
ments, while the arrears in the deliveries of finished 
materials are not heavy. 


Cleveland Iron Trade.—Foundry pig is fairly plentiful, 
though the make of Cleveland qualities is still inter- 
mittent and light. Users have little difficulty in drawing 
supplies from other producing areas, the bulk of the ton- 
nage used by the foundries in this district being from the 
Midlands. 

Basic Iron.—The output of basic iron is rather more 
than sufficient for the heavy demands of the local steel- 
makers but is being curtailed somewhat by the transfer- 
ence of one or two furnaces to the production of other 
qualities. 

Hematite and Low Phosphorus Iron.—The inconveni- 
ence caused by the limited make of all grades of low- 
phosphorus iron has now been reduced, as the imports 
of overseas ores needed for its production are now on a 
sufficiently larger scale. Plant that has been running on 
other descriptions of iron is being changed over to 
hematite. At present, however, the increase in the 
manufacture of low-phosphorus iron does not justify 
discontinuance of the rationing of consumers. There is 
no actual shortage of refined iron though production is 
passing promptly into use. 

Manufactured Iron and Steel.—Re-rollers are receiving 

adequate supplies of semi-finished iron and the increased 
delivery of home-made steel semies has reduced almost 
entirely the need for foreign material. This is very 
satisfactory, as the tonnage of imported commodities 
stored is at a low ebb. Manufactured-iron producers 
have substantial contracts to execute and expect to book 
further orders. The departments most actively empleyed 
are those turning out heavy descriptions of material. 
The demand for special and ordinary carbon steel con- 
tinues and there is no reduction in the demand for alloy 
qualities, Nearly all classes of finished steel are in strong 
request. The heavy demand for armour plates continues 
and there is a persistent call for full deliveries of ship, 
tank and boiler plates, sheets, light and medium sections, 
all description of railway requisites, pit props and 
colliery roofings. 
Scrap.—tThe position regarding iron and steel scrap is 
fairly easy. The lighter classes are somewhat slow of 
sale, but a steady demand continues for the better 
qualities, particularly for good heavy steel. 





CONTROL OF Exports.—Under the Export of Goods 
(Control) (No. 6) Order, 1943 (S.R. and O. 1943, No. 842, 
price 1d.), which comes into force on July 5, licences, 
in future, will be required to export, to all destinations 
putty, silica blocks and bricks, brush and broom-making 
machinery, and parts for sparking plugs. The Order also 
extends the Control to cover optical glass and instruments 
and certain chemicals. Re 





MELCHETT MEDAL OF THE INSTITUTE OF FUEL.—The 
Melchett Medal, which is awarded annually by the 
Institute of Fuel, is this year to be presented to Dr. E. 8. 
Grumell, C.B.E., M.I.Min.E. It is the highest award 
in the gift of the Institute and is being presented to Dr. 
Grumell in recognition of his outstanding work in con- 
nection with the economical use of fuel. The Medal 
will be presented at the annual conference of the Institute 








of Fuel, which is to be held in October. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ROYAL AERONAUTICAL SocieTy.—To-night, 5.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, 8S.W.1. Discussion on 
“The Education and Training of Aeronautical En- 
gineers.”” 

INSTITUTE OF BRITISH FOUNDRYMEN.—Saturday, June 
26, The Waldorf Hotel, Aldwych, W.C.2. Annual General 
Meeting. 9.30 a.m., Business Meeting and Presidential 
Address. 11.15 a.m. (approximately), Edward Williams’ 
Lecture: “ The Contribution of the Steel Founder to 
Marine Engineering,” by Dr. S. F. Dorey. 2.30 p.m., 
Presentation and discussion of papers. Session A. 
(i) “ The Effect of Casting Conditions on the Properties 
of a Magnesium Die Casting Alloy,” by Professor W. R. D. 
Jones. (ii) Report on “ A Copper-Antimony-Nickel 
Gear Alloy.” (iii) “‘A Method of Correlating Foundry 
Production and Quality of Light Alloy Castings,” by 
Mr. H. G. Warrington. Session B. (i) “‘ Some Aspects 
of the Production of Malleable Iron Castings,” by Mr. 
J. Roxburgh. (ii) “ The Spectrographic Analysis of 
Cast Iron,” by Mr. F. B. Ling, J. McPheat and J. Arnott. 
(iii) Report on “ Meeting the Raw Materials Supply 
Position.” (iv) “‘ Industry and Education,” by Messrs. 
G. L. Harbach and R. Horton. Section C. Joint Meet- 
ing with Tae IRON AND STEEL InstTiTuTE. (i) “ Hot 
Tears in Steel Castings,” by Mr. C. W. Briggs. (ii) ‘“‘ The 
Continuous Production of Manganese Steel Castings from 
the Tropenas Converter,” by Messrs. L. W. Bolton and 
J. Hill. (iii) “A War-Time Steel Foundry: Some 
Problems and Developments,”’ by Messrs. E. D. Wells and 
A. Johnson. A luncheon will be held at 1 p.m. 

Society or CHEMICAL InDUsTRY.—Liverpool Section : 
Tuesday, June 29, 5.30 p.m., The Arts Lecture Theatre, 
The University, Liverpool. Annual General Meeting. 
The Leverhulme Memorial Lecture: “ Lord Lever- 
hulme,” by Mr. Horatio Ballantyne. 

INSTITUTE OF PuHysics.—London Branch: Saturday, 
July 3, 2 p.m., The Royal Society, Burlington House, 
Piccadilly, W.1. Conference on ‘“‘ The Applications of 
Mathematics to Physics.”” (i) “ Matrices in Practical 
Mathematics,” by Dr. A. C. Aitken. (ii) “‘ Computational 
Methods and Mathematical Tables,” by Dr. L. J. Comrie. 
(iii) ‘‘ Mathematical Solutions by Models,” by Mr. H. L. 
Blackburne. (iv) ‘“‘ Applications of Elementary Mathe- 
matical Processes, with Special Reference to Circuit 
Theory,” by Dr. S. Whitehead. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, July 3, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. Open 
Discussion in the form of a “ Brains Trust ’’ Meeting. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—The second period in the Scottish 
steel trade closes at the end of the month, but there will 
be no reduction in orders for the third period. During 
the present month the demand for plates has increased. 
Shipbuilders and structural-steel manufacturers are the 
main users, but there is also a heavy demand for plates 
for tanks, locomotives, and boilers. Sections and bars 
are also required in large quantities. Heavy joists are 
not in great request, but there is no reduction in the 
demand for special and alloy steels. Imports of sheet 
bars are enabling sheetmakers to maintain their pro- 
duction at the requisite level. Re-rollers are still very 
busily engaged, but bar-iron makers could handle more 
orders. Bar and strip production could be increased 
considerably if necessary. Engineers and shipbuilders 
are still making heavy demands for castings and the heavy 
foundries are, therefore, requiring considerable quantities 
of pig-iron. On the other hand, there is less activity in 
light foundries, but more Government orders are ex- 
pected for this branch of trade. The current market 
quotations are as follows :—boiler plates, 171. 12s. 6d. 
per ton; ship plates, 16/. 3s. per ton; sections 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 221. 15s., and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 
Malleable-Iron Trade.—At the moment, there is no 
notable feature in the Scottish malleable-iron trade. 
The following are the present prices :—Crown bars, 
15l. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton ; 
No. 4 bars, 131. 17s. 6d. per ton ; and re-rolled steel bars, 
171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—The outputs of hematite 
and basic iron are rapidly taken up and raw materials 
are in ample supply. Prices are unchanged at :— 
Hematite, 61. 18s. 6d. per ton; basic iron, 61. 0s. 6d. per 
ton, both delivered at the steel works; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 








on trucks at makers’ yards. 
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THE CONTROL OF RAW 
MATERIALS. 


One of the first and most important results of 
the treacherous Japanese attack on Pearl Harbour 
was the establishment of a liaison between Britain 
and the United States, for the control of raw 
materials, which was quite without parallel in the 
history of civilisation and which, in view of the 
“Fourth Point’ of the Atlantic Charter, must be 
regarded as a basic factor in the formulation of a 
post-war internationaleconomy. The Fourth Point, 
it will be remembered, declared that the signatories 
to the Charter would ‘‘ endeavour, with due respect 
for their existing obligations, to further enjoyment 
by all States, great or small, victor or vanquished, of 
access, on equal terms, to the trade and to the raw 
materials of the world which are needed for economic 
prosperity’; but it may be supposed that, in 
drafting that clause, neither President Roosevelt 
nor Mr. Churchill had in mind the mere stimulation 
of a “‘ free-for-all ’’ scramble for those raw materials 
—especially some of the rarer metals—which have 
come into a prominence, during recent years, out of 


ch | all proportion to their bulk or even their intrinsic 


value. It would appear that some system of ration- 
ing, on an international basis, will have to be main- 
tained in respect of, for instance, molybdenum, 
titanium, tungsten, and perhaps mica, shellac and, 
for a time, rubber, for a number of years after the 
war, in order that the process of industrial recon- 
struction may proceed with reasonable uniformity. 

From this point of view, therefore, something 
more than a purely war-time interest attaches to 
the report, recently published* by H.M. Stationery 
Office, on the first year’s working of the Combined 
Raw Materials Board which was set up on January 
26, 1942, by a decision of President Roosevelt and 
Mr. Churchill. The Board consists of only two 
members, these being Mr. W. L. Batt, vice-chairman 
of the United States War Production Board, and 
Sir Clive Baillieu, head of the British Raw Materials 
Mission in the United States, acting on behalf of the 
British Minister of Production (Mr. Oliver Lyttelton, 
M.P.). The Board’s terms of reference were “‘ (i) to 
plan the best and speediest development, expansion 
and use of the raw material resources, under the 





* Report on the Work of the Combined Raw Materials 
Board to January 26, 1943, London: H.M. Stationery 





Office. [Price 2d.) 





jurisdiction or control of the two Governments, and 
make the recommendations necessary to execute 
such plans ’—which, it was added, “ shall be carried 
out by all parts of the respective Governments ”’ ; 
and“ (ii) in collaboration with others of the United 
Nations, to work toward the best utilisation of their 
raw material resources and, in collaboration with the 
interested nation or nations, formulate plans and 
recommendations for the development, expansion, 
purchase or other effective use of their raw 
materials.” 

The work of the Board consists principally of the 
overall review and regulation of the supply and 
requirements position in relation to the major 
critical or essential raw materials; the adjustment 
of the day-to-day problems which have been referred 
to the Board by the United Nations or initiated by 
the Board; and the co-ordination of the views of 
the United States or the United Kingdom on the 
raw materials aspects of negotiations with third 
Powers and, towards the end of the year, the alloca- 
tion of strategic materials which have become avail- 
able in areas, hitherto closed, which are now occupied 
by Allied forces. The Board exercises its authority 
through recommendations to the departments and 
agencies of the United States and United Kingdom 
Governments which were already responsible for the 
supply and distribution of raw materials within 
their respective spheres. Standing machinery for 
maintaining contact with these authorities was pro- 
vided through the Advisory Operating Committee 
of the Board. This consists of the Board’s executive 
secretaries together with representatives, for the 
United States, of the State Department, the War 
Production Board, the Department of Commerce, 
the Board of Economic Warfare, and the Office of 
Lend-Lease Administration; and, for the United 
Kingdom, of the Foreign Office, the Ministry of 
Production, the Ministry of Supply, and the Ministry 
of Economic Warfare. 

The Board’s primary duty, to quote the report, 
was ‘‘ to bring under authoritative review the com- 
bined supply and requirements position for those 
materials which are in such short or precarious 
supply as to endanger any part of the war effort.” 
During the year, recommendations have been made, 
on the basis of comprehensive surveys and reports, 
relating to some 27 commodities, more than half 
of these being minerals. They include nickel, 
copper, tin, lead, zinc, antimony, mercury, man- 
ganese, chromite, tungsten, cobalt, vanadium, 
molybdenum, mica, graphite and asbestos; and, 
among the non-mineral substances, rubber, hemp 
and sisal, silk, wool, shellac, balsa wood, pyrethrum, 
and kapok. Consideration has been given also to 
a wide range of additional materials, mainly in 
connection with specific problems; these include 
aluminium, bauxite, magnesium, cadmium, am- 
monium sulphate, glycerine, Sitka spruce, balata, 
quartz crystals and copper sulphate. The materials 
primarily considered for review were those of which 
the supply had been seriously affected by enemy 
action in the Far East; notably, rubber, tin, silk, 
tungsten, hemp and sisal. In other cases, prin- 
cipally non-ferrous metals, precautions had to be 
taken in view of the heavy demands for ‘military 
purposes ; and, in others again, the need for action 
arose because, otherwise, the United Nations might 
have been in competition for the available supplies. 

The methods adopted to balance supply and 
actual or expected demand varied according to 
circumstances. In some instarpes, all that was 
necessary was to regulate the allocations ; in others, 
the Board’s recommendations have been directed 
to the maintenance or increase of the supply, or to 
conservation and economy in use; sometimes the 
position has required co-ordination of the purchasing 
or development activities of the United Nations 
in the various markets of the world; and in yet 
other instances, of which examples are ferro- 
tungsten and phosphorus, a primary consideratior 
has been the reduction of shipping mileage. Some- 
times several of these factors operated together ; 
and, of course, the extent of the Board’s inter- 
vention in connection with any particular material 
has varied in accordance with the gravity of the posi- 
tion, which has not always remained constant. The 
survey has provided, in almost all cases, an assess- 
ment of needs and resources which was not possible 
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previously because the machinery for obtaining it 
did not exist; and, as a net result, to quote the 
report again, has ‘drawn together into one docu- 
ment 2 combined statistical survey of requirements 
and supply for one or two years ahead, a review of 
possible interruption to future supply and of 
measures in progress or desirable to increase out- 
put, and a consideration of the problems of conser- 
vation and substitution.” 

How the control has operated may be illustrated 
by a few typical examples. In the case of antimony, 
which was in relatively ample supply, all that was 
needed was to regulate the distribution so that the 
consuming countries would be assured of a propor- 
tion of the total available stocks appropriate to 
their requirements; this was done by allocating 
sources of supply in conformity, wherever possible, 
with existing trade relationships between producing 
and consuming countries. More often, however, it 
was found necessary to transfer certain source 
areas from one country to another, to divide the 
output of producing areas, or to adjust the supply 
position by the allocation of stated quantities. 
Arrangements of this kind were made in respect 
of tin, zinc, manganese, tungsten, chromite, lead, 
copper and rubber. In the case of copper, for 
instance, after an allocation of supplies on an annual 
basis, the United Kingdom had a deficiency which 
is being made good by a quarterly additional allo- 
cation from the United States. 

The effect of the shipping position on allocations 
was mentioned above in relation to ferro-tungsten. 
In this instance, the responsibility of maintaining 
supplies to Canada was allocated to the United 
States in order to obviate a double shipment of ore 
and metal through United Kingdom waters. Simi- 
larly, in the case of phosphorus, the arrangement 
that was made to ship phosphorus from the United 
States to the United Kingdom, in place of phosphate 
rock, has effected an eightfold saving in the tonnage 
required and, at the same time, has released capacity 
in the United Kingdom, previously devoted to the 
manufacture of phosphorus, for the production of 





ferro-silicon. Canada was made responsible for 
certain supplies of sisal manufactures to the West | 
Indies, and Australia for the supply of tin to New | 
Zealand. In addition to these general requirements, 
special ad hoc allocations of various critical materials 
have been made to meet exceptional cases. 
Development work has proved to be an important 
branch of the Board’s activities, as it has been 
found in many instances that no margin of resources 
existed anywhere to meet increases in demand ; 
examples quoted are rubber, copper, tin, nickel, 
cobalt, mica, tungsten, zinc, balsa wood and sisal, 
in all of which cases the Board has made specific 
recommendations as to the places where develop- 
ment should be undertaken and the methods of 
organisation which should be used. The Board 
has been able to assist, also, in the problem of 
obtaining equipment needed to maintain production, 
cases in point being the supplies of Australian and 
Nigerian tin. Another instance of such beneficial 
intervention was the dispatch to the Belgian Congo 
of a joint British and American technical mission, 
to study on the spot the needs for equipment to 
maintain and increase the output of raw materials 
from that richly endowed territory. With regard 
to the arrangements for preventing unregulated 
competition for materials, especially those in limited 
supply, to which reference has been made, the 
report explains ®t. in the case of commodities 
other than those directly controlled, this is done 
either by making one country responsible for pur- 
chasing on behalf of all the United Nations, or by 
setting up joint purchasing machinery and estab- 
lishing a code of agreed prices and conditions. 
There is much else of interest in the report, such as 
the special questions that have ‘arisen in deal- 
ing with European neutrals; the maintenance of 
liaison with the parallel Combined Boards operating 
in other fields; and the methods of collaboration 
with others of the United Nations. The summary 


that we have given, however, should indicate 
clearly how valuable an organisation has been 
created, and how useful its collected information 





is likely to be in re-establishing, after the war, a 
normal flow of trade in the commodities with which | 
the Board is concerned. 





SOURCES OF INFORMATION. 


In the report entitled Zducation and Training 
for Engineers, published by the Institution of 
Electrical Engineers, and reprinted in abridged 
form on pages 476 and 485, ante, and on page 504 
of this issue, stress is laid on the importance of 
attention to basic scientific principles in any 
type of engineering education. A furthet point 
made is that “one of the most important of the 
teacher’s tasks ..is to help him (the student) 
to acquire the habit of searching for . . infor- 
nation for himself as and when the need arises.” 
These contentions are not novel, and were not 
intended to be, but their importance justifies 
many repetitions. They are not independent 
recommendations; they are complementary. No 
matter how great the mass of reference books or 
reports available to a student, he will be unable 
to make effective use of them in the absence of 
fundamental knowledge of the subjects with which 
they deal. This state of affairs is the justification 
for those who contend that the use of reference 
books should be allowed in examinations, which 
was referred to in the leading article on page 432 
of our issue of May 28. The matter might, indeed, 
be carried farther, and it can probably fairly be said 
that even if students were allowed to bring any text- 
books they cared, and even their lecture note books, 
into the examination room, they could not make 
effective use of them unless they had previously 
acquired sound understanding of the fundamentals 
of the subject concerned. 

This proposal, which some will think extreme, 
should perhaps be accompanied by the proviso 
that the examination questions should not be set 
by the students’ own professors or teachers. This 
however, is already the practice in important 
examinations. It corresponds to the conditions 
which the stadent will later meet in his practical 
life. Many university graduates when they enter 
industry find themselves faced by scientific or 
technical problems on which their carefully-pre- 
served college notes appear to throw no light These 
are the conditions in which acquirement of “ the 
habit of searching for . . . information for himself” 
proves of value to the student. It frequently 
involves a knowledge of how to set about finding 
information in a library and particularly of how to 
make use of current technical literature. This 
type of ability is one which many find it necessary 
laboriously to acquire for themselves. It can, how- 
ever, be assisted and fostered by formal instructions 
and proposals are made from time to time that 
students should be taught how to make the 
best use of collections of books and journals. As 
an example, at the Seventeenth Conference of 
A.S.L.I.B., held last November, Professor R. 8. 
Hutton read a paper entitled “Instruction in 
Library Use: a Needed Addition to the University 
Curriculum.” 

These remarks about the instruction of students 
have a wider application as many people engaged 
in industry, long past their student days, frequently 
find it difficult to locate information they require. 
As mentioned in the article in these columns to which 
reference has already been made, “answers to 
two-thirds of the inquiries which reach this office 
are available in the districts of origin.” This 
state of affairs is partly due to the fact that most 
people do not know how to set about finding 
information in a library, but frequently the librarians 
give them little assistance. Dr. Bradford, in the 
discussion on Professor Hutton’s paper, referred to 
the absence of subject catalogues in many large 
libraries. The much-favoured author catalogue is 
no doubt the easiest form to compile, but it is 
almost useless to a reader making inquiries in a 
field with which he is not familiar. One of the 
specific matters for instruction suggested by Pro- 
fessor Hutton was “ to secure access to information 
on some subject outside one’s normal interests.” 
One of the obvious aids in this direction is access 
to a library which catalogues its books under sub- 
jects. In many cases even this facility will be far 
from sufficient for the purposes of an inquirer. 
It might involve him in reading through a dozen 
text-books and still not finding what he required, 


of authors of none of whom the seeker for infor. 


mation had ever heard. 
As the answers to many, probably most, of the 


inquiries coming from industry are contained in the 
current technical Press, and not in text-books, the 
ideal arrangement involves a great extension of the 
system of compiling an index to articles, as js 
practised at the Science Library. This, however, 
involves considerable expense and the services of 
a specialised staff, and is not likely to be exten. 
sively adopted by the provincial libraries on which, 
to a large extent, commercial firms have to rely. 
The field, to-day, is so vast that no ordinary library 
can undertake to survey it, although more might 
be done in the preparation of local indexes cover. 
ing the field of local industries. The best pro- 
cedure for the industrialist in search of specialised 
information is to turn for assistance to the par. 
ticular organisation operating in the field concerned. 
It is the business of such organisations to keep in 
touch with the literature of their own subjects. 
They are able to do this with a thoroughness which 
bodies with wider interests cannot attempt. 

It is the particular business of the Association of 
Special Libraries and Information Bureaux to form 
a clearing-house for such sources of information. 
Its fundamental work in this field is represented 
in the Aslib Directory, but this publication is, 
unfortunately, seriously out of date. In addition 
to the natural changes which have taken place in 
the function and location of collections of books 
and other literature since it was published, the 
incidence of war has introduced forced changes of 
an extensive character. These are still taking 
place and this is certainly not the time for the issue 
of a revised edition of the directory, even if condi- 
tions allowed. The mere matter of location is in a 
continual state of flux. In these circumstances, 
A.S.L.L.B. is issuing a series of guides, each con- 
cerned with a special field of work. The latest, 
which has just been published, and which forms 
No. 5 of the series*, is concerned with the whole 
field of engineering other than electrical, which 
was covered by an earlier guide. 

The index to sources of information is divided 

into sections covering Government departments ; 
professional, research and trade organisations ; and 
educational institutions. These are followed by 
appendices listing organisations not directly of an 
engineering character, but nevertheless concerned 
with’ matters which are frequently of engineering 
interest. These appendices contain 142 entries and 
as they include such bodies as the British Steelwork 
Association, the Diamond Tools Advisory Centre 
and the Institute of Metals, to quote only three of 
the number, it will be clear that in general their 
activities are of direct engineering interest. The last 
section of the guide, which is devoted to periodicals 
and transactions of technical institutions, contains 
272 entries.. 
An examination of this useful publication might 
suggest that, by means of it, any inquirer should be 
enabled to get in touch with a body specialising in 
the subject on which he requires information. 
Broadly this is correct, but, equally with the student 
referred to earlier, some fundamental knowledge of 
the matter concerned is necessary if the best use 
is to be made of the guide. This may sound a 
contradiction of the earlier reference to securing 
information on some subject outside the inquirer’s 
normal interests, but it is not. If the locating of a 
source of information is turned over to a purely 
clerical member of a staff, the guide may quite 
possibly defeat its own ends. It contains 414 
entries and a non-scientific user may quite likely be 
unable to select suitable sources from the mass. 
It would not be unfair to say that many inquiries 
come from people who do not know what they want 
to know. This is probably usually due to the fact 
that the matter has been turned over to a com- 
mercial or clerical assistant. Effectively to collect 
information on scientific matters demands some 
scientific training, and if firms would see that all 
inquiries on technical matters were handled by 
trained persons they would save their own time 
and that of those to whom they appeal. 





* Aslib War-Time Guides to British Sources of Special- 
ised Information. No.5. Engineering, other than Elec- 





but it would at least be of more value than a list 
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NOTES. 


PLACE OF SCIENTISTS IN THE COMMUNITY. 


Some of the views which we expressed in an 
article on ‘* Science in War and Peace,” on page 112, 
ante, have received powerful support in a letter 
entitled ‘‘ Science and the State,” printed in The 
Times of June 19 over the signatures of Sir Robert H. 
Pickard, F.R.S., chairman of the Joint Council of 
Professional Scientists, Professor Alexander Findlay, 
President of the Royal Institute of Chemistry, and 
Sir Lawrence Bragg, President of the Institute of 
Physics. Their theme is the general undesirability of 
making claims, on behalf of Science and scientists, 
to an authority in the control of public affairs for 
which neither the training of a scientist nor the 
methods of science are necessarily well suited. 
“Most scientists,” say its distinguished signatories, 
“ find themselves in agreement with the pleas which 
are now being made that the scientific effort, so 
effective in the war, shall not be allowed to cease 


THE 


serious problems which will arise during recon- 
struction, and after. It is certain that if, in this 
small island with its limited material resources, we 
are to maintain our existing population with its 
present standard of living, scientific and techno- 
logical research will be required on a scale not yet 
envisaged. Many responsible scientists, however, 
view with concern exaggerations which often 
accompany reasonable claims. From time to time, 
statements are made by individuals or by organisa- 
tions, professing to speak for Science, that if some 
fraction of the national income were allocated to 
scientific research, and if men of science were given 
a position of authority in the affairs of the State, 
the community would find itself in what is usually 
described ag ‘an age of plenty.’ It is unfortunate 
that such exaggerations should be disseminated 
when schemes for future reorganisation are being 
discussed. To mislead the community as to its| 
available resources can only foster illusions and 
bring disappointments which may be disastrous 
both for it and for Science. While we may hope | 
that the improvement in our material comforts, | 
which has marked the past 50 years, will be con- 
tinued by further applications of scientific methods, 
the fruits of research sometimes ripen slowly and | 
our material resources during the post-war period | 
cannot be vastly greater than those we now possess. | 
Because of the time-lag in the application of research, | 
it is important that immediate preparation be made | 
for reconstruction. The claim that the scientist, | 
as scientist, is entitled to some position of exceptional 
authority in deciding the policies of governments, is | 
one which cannot and should not be accepted in a | 
democratic community. Social problems are too 
complex to be solved by any one type of mind. 
The man of science can give valuable assistance in 
solving problems facing a society by searching out 
the facts and, on the basis of the facts, suggesting 
remedies. He could profitably be consulted more 
frequently than has been the case. When, how- 
ever, his advice has been given, his duty as a scientist 
is at an end. No social problem can be solved 
solely by the methods of Science ; not only material 
but other values are involved, and it is for the 
community, of which the scientist is a member, to 
weigh the different factors and make a decision. A 
scientific and soulless technocracy would be the 
worst form of despotism.” Commenting on the 
letter in a leading article in the same issue, The 
Times deals more particularly with the effect of the 
time-lag in the application of research and agrees 
that, to avoid this drawback in future, “* the nation 
needs more science, in peace, as in war, and must 
be prepared to pay for it’’; but also endorses the 
view that ‘‘a democratic community cannot allow 
to the scientist, as scientist, a ‘ position of excep- 
tional authority in deciding the policies of govern- 
ments.” ” 








Tue Instirvute oF Fue. Stupents’ MEDAL. 


The Council of the Institute of Fuel have decided 
to make an annual award of a medal and prize to 
encourage the preparation of papers by students of 
fuel technology, the prize to consist of books and/or 
instruments to the value of 5/. Competition for 





the medal and prize will be open to any Student 
Member of the Institute or any student, under 
25 years of age and attending a university or tech- 
nical college in the United Kingdom, who shall 
submit a paper on some subject relating to the 
preparation or utilisation of fuel, or an allied subject. 
Entrants are free to choose their own subjects, 
though certain topics are suggested for their guid- 
ance. These include the industrial use of any two 
of the following gases, namely, town’s gas, coke-oven 
gas, producer gas, blast-furnace gas, water gas, and 
natural gas; the trend of development in high- or 
low-temperature carbonisation of coal; the state 
of present knowledge of the specific heat and heat 
conductivity of coal and coke; the principles of 
screening; the factors influencing the efficient 
blending of solid fuels ; the fundamental principles 
influencing the segregation of coal in bunkers, when 
filling or discharging; and the possible develop- 
ments in the use of petroleum gases. Papers must 
be submitted to the secretary of the Institute at 
30, Bramham-gardens, London, 8.W.5, on or before 
September | in any year, and under a nom de plume, 
the name and address of the author being enclosed 
in a sealed envelope and sent with the paper. The 
name of the successful competitor will be announced 
at the October meeting of the Institute and the 
award will be presented at the annual dinner or 
luncheon, at which the winner will be the guest of 
the Institute. Papers must not exceed a length of 
6,000 words, and may be illustrated by line drawings 
or photographs. In judging the entries, considera- 
tion will be given to “ (a) subject matter ; (6) evid- 
ence of analytical power and logic ; (c) construction 
of the paper, in so far as it gives evidence of an 
orderly mind and shows continuity of argument with 
an orderly development of the theme; and (d) 
English.” One medal and prize will be available 
for award each year, but the Institute reserves the 
right to withhold the award if, in the opinion of the 
Papers Committee, no paper of sufficient quality is 
submitted. The paper earning the award may be 
published in the Journal of the Institute, and a list 
of recipients of the medal will be included in the 
published list of members of the Institute. 


Tue INcorPoRATED MunicrpaL ELECTRICAL 
ASSOCIATION. 


Although the present conditions do not permit 
the Incorporated Municipal Electrical Association 
to hold the annual convention which has been a pro- 
minent feature of its proceedings for many years, it 
is probable that the Council is finding itself faced with 
more work than in normal times, and not less The 
controls and regulations affecting the industry with 
which the association is concerned raise many ques- 
tions demanding the Council's consideration and it 
is naturally giving much attention to the position 
in which municipal electrical supply may find itself 
after the war. There is little doubt that some 
type of legislation for the control, or co-ordination, 
of electrical distribution will be passed, and as the 
association represents 95 per cent. of the municipal 
electrical undertakings in Great Britain it is clearly 
its duty to keep closely in touch with any factors 
which may affect their future At the general 
meeting held on June 17, one speaker suggested that 
all electricity supply might be taken over by some 
form of Government organisation, and that the 
Association might find that it had no future. In 
view of the great political influence which the 
large municipalities would be able to exert, how- 
ever, elimination from the business of electricity 
supply does not seem probable, but as the whole 
situation is one of much complexity, demand- 
ing close attention, the Council has agreed in 
principle to the appointment of a Director who 
would be able to give the whole of his time to the 
interests of the Association. No appointment has 
yet been made. This matter is clearly closely related 
to the question of post-war reconstruction which 
formed one of the items dealt with in the forty- 
eighth annual report which was presented to the 
meeting on the 17th inst. It is stated that the 
Council has addressed strong protests to the Minister 
concerned against certain recommendations in the 
Scott Report, a letter embodying these also being 
sent to all Members of Parliament. The Scott 
Report exhibited remarkable ignorance about some 








of the problems of electricity supply, and it is satis- 
factory to find the Association raising its voice 
against some of the proposals. In some quarters, 
it is the fashion to pretend that opposition to certain 
aspects of the Scott Report comes only from what 
are described as “ selfish’ private interests, but it 
is not possible to contend that the Incorporated 
Municipal Electrical Association is in any way 
opposed to public ownership. The question of the 
post-war reconstruction of the electricity supply 
industry was referred to a Joint Committee of 
Electricity Supply Associations, but owing to delay 
caused by some other bodies failing to appoint 
members to the special sub-committee, the Associa- 
tion has set up a “ committee of its own to prepare 
a policy for consideration.”” This committee con- 
sists of five local-authority representatives and five 
engineer representatives. Another matter of im- 
portance dealt with in the Association’s report is the 
question of war damage to public utility undertak- 
ings. On a number of occasions, the Chancellor of 
the Exchequer has promised to introduce a Bill 
covering this matter, but after nearly four years of 
war it has still not appeared. This long delay was 
commented on at the recent annual meetings of the 
railway companies. It is presumably to be ex- 
plained by the complexity of the problem which has 
to be dealt with. An example of this complexity 
was referred to by a speaker in the discussion on the 
report. The point raised was that in some towns 
large areas which have been devastated by air raids 
will not be reconstructed on their previous plan. 
They may, however, contain extensive underground 
cable systems which have not been damaged and of 
which the capital cost has been written off. These 
systems represent a valuable asset, and although they 
may be intact they may become redundant in a 
new town layout. The answer to the question 
whether such systems would qualify for compensa- 
tion under the war-damage Act must wait until that 
Act has been Mr. F. Newey, the City 
Electrical Engineer of Lincoln, has been re-elected 
president of the Association. 


Post-War DEVELOPMENT IN CANADA. 


In an article entitled “‘ Private Enterprise and 
the Small Firm,” on page 311 of our issue of April 16, 
we quoted with approval and satisfaction a speech 
by Mr. Oliver Lyttelton, M.P., the Minister of Pro- 
duction, praising the valuable pioneer work that 
had been done in the past by private enterprise and 
emphasising the need to maintain and encourage 
such developments in the future. In particular, we 
mentioned a few examples of engineering progress 
due to the courage and initiative of quite small 
firms, some of which have expanded since then into 
concerns of considerable size and world-wide renown. 
It is gratifying, therefore, to note, in the May issue 
of the Monthly Letter of the Royal Bank of Canada, 
that practical steps are being taken already in the 
Dominion, not only to re-establish after the war the 
small businesses that have been obliged to close 
down under the stress of war-time needs, but to 
encourage the formation of new small-scale enter- 
prises, designed to make the most of local materials 
and resources and to build up, in the scattered com- 
munities of that spacious country, productive nuclei 
which should develop in course of time into thriving 
self-contained industries. ‘‘ While it is important 
that social security become an integral part of our 
post-war system,” in the words of the Letter, “‘ it is 
even more important to prepare plans which will 
ensure gainful employment to the greatest number.” 
To this end, Canadian manufacturing industries are 
preparing programmes for their rapid reconversion 
to what is described as “ civilian production”; the 
pulp and paper industry, the iron and steel indus- 
tries, chemical plants, and electric power under- 
takings are specifically mentioned, and, in addition, 
many provincial and local authorities are formulat- 
ing schemes for public works to tide over the 
difficult period of readjustment. The Post-War 
Rehabilitation Council of British Columbia, for 
example, have published an interim report in which 
the industries and natural resources of the province 
are surveyed with a view to post-war needs and 
possibilities. The development of afforestation and 
of forest products naturally takes first place, but 
attention is being directed also to food-processing 
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plants and to small industries which can utilise the 
waste products of the lumber industry. Manitoba 
is showing particular interest in the electrification 
of agriculture ; Montreal, Winnipeg, and other lead- 
ing municipalities have schemes under discussion 
for water supply, roads, bridge construction, etc. ; 
and the Prairie Provinces are collaborating in pro- 
posals for irrigation, afforestation and water storage, 
designed to combat the serious problem of the soil 
erosion which has followed excessive and unregulated 
cutting of timber. One very important project 
which has been recommended would involve control 
of the waters of the North and South Saskatchewan 
Rivers to provide power, and water for irrigation. 


Tae Newcomen Socrery. 


The good fortune in the matter of weather, which 
has attended the summer meetings of the Newcomen 
Society for many years, did not desert them on 
Thursday, June 17, when an unusually large party 
of members and their friends spent the morn- 
ing in visiting the works and photographic museum 
of Messrs. Kodak, Limited, at Harrow, and the 
afternoon at the neighbouring Whitefriars Glass 
Works of Messrs. James Powell and Sons (White- 
friars), Limited. In the absence of the President 
and founder of the Society (Mr. Arthur Titley, 
M.I.Mech.E.), the party was headed by Mr. E. 
Lancaster Burne, A.M.Inst.C.E. (past president). 
The original programme, as compiled by the joint 
honorary secretaries, Dr. H. W. Dickinson and Mr. 
A. Stowers, provided only for a visit to the Kodak 
Museum of Photography, and possibly to the Air- 
graph studio; but, by courtesy of Messrs. Kodak, 
Limited, the members saw, as a preliminary, some 
part of the process of manufacturing sensitised 
paper. At the Museum, under the guidance of the 
curator, Mr. L. H. Pledge, F.R.P.S., practically 
the whole history of photography was explored, 
from the camera obscura of c. 1800, and the early 
apparatus and photographs of Daguerre and Fox- 
Talbot (both dating from 1839), and the collodion 
(wet-plate) process of Scott Archer, made public in 
1851, to the latest practice in colour photography 
and cinematography. The range of cameras ex- 
hibited included a number of the early “* detective ” 
cameras as well as some 200 Kodak models. The 
party also visited the Airgraph department, where 
incoming Airgraph letters, to the total of some 
300,000 or more a day, are enlarged from the 
miniature film strip as described in the account of 
the Airgraph process and plant which was given 
on page 7, et sec., of the 152nd volume of ENGINEER- 
mya (1941). At luncheon in the staff canteen, 
some further particulars of the activities of the firm 
were given by Mr. K. N. Harris, who had received 
the party in the absence of Mr. D. McMaster, a 
director of Messrs. Kodak, Limited, and President 
of the Royal Photographic Society. In the after- 
noon, the members and their friends proceeded to 
the Whitefriars Glass Works, where they were 
received by the directors, Mr. F. G. Orme, O.B.E., 
and Mr. J. H. Hogan, R.D.I., who personally con- 
ducted them through the works. A special display 
of historical documents had been arranged in the 
entrance hall of the firm’s office, this including an 
early ledger containing their account with William 
Parker, who supplied the glass chandeliers to the 
Assembly Rooms at Bath in the Eighteenth Century. 
In the glass house, the whole process of hand-made 
glass production was seen in operation, from the 
making of the pots and the blending of the glass 
ingredients to the completion of the final product, 
including the blowing of glass table-ware and the 
drawing of capillary tubing for thermometers. No 
cut glass was being produced, under war conditions, 
but some fine specimens of cut glass of different 
periods were on view and the process was explained 
by Mr. Hogan in the shop where it was normally 
carried on. A small amount of stained-glass window 
work was in hand, and this was described by Mr. 
Hogan, who has been responsible for the designs of 
some of the finest examples of modern ecclesiastical 
stained glass. The Whitefriars Glass Works was 
established by William Davis in 1680, on a site in 
the City of London, still commemorated by the 
name of Glasshouse-street, E.C. 4, and in 1834 was 
bought by James Powell, whose descendants are 
still associated with the firm. The Works was 


removed to Wealdstone in 1923. 





LETTERS TO THE EDITOR. 


THE LESSON OF THE 
** SCHENECTADY.”’ 
To THE Eprror or ENGINEERING. 
Srr,—I was interested to read your editorial in 
the issue of May 7 on the Schenectady failure. As 
one of the signatories to the report, I do not propose 


|meet most practical 





this type of tube. This method alone provides 
truly simultaneous recording and dispenses with the 
primitive and elaborate method of switching adopted. 

Nevertheless, it is useful to add that none of the 
equipment available to-day for engine indicator 
work can be considered fully satisfactory. The 
basic design data to achieve finality sufficient to 
requirements in pressure 
recording is by the electronic engineer, 
who could develop the required apparatus if called 
upon to do so or if (in peace time) there were 


to enter into any discussion with regard to the | sufficient commercial inducements in relation to the 
report of the Investigating Committee, but would development cost involved. It so happens, however, 
like to draw attention to the statement in your | that numerous mechanical engineering laboratories 


article where it is inferred that there may have 
been some “ reduction of scantlings or modification 
in the design of the strength deck which would 
make this particular vessel weaker than earlier 
vessels of substantially the same type.” . 

In the above connection, please be advised that 
the scantlings of the Schenectady and sister vessels 
compare very favourably indeed with previous 
riveted tankers of similar dimensions and type, no 
reduction of scantlings having been allowed on 
account of welded construction. 
with regard to the scantlings and structural strength 
of the cargo vessels of our Liberty type, which 
were, as you state, developed from the plans of the 
British ships built in this country. Our American 
ships, however, were full-scantling ships on the 
basis of the designed draught, not closed shelter- 
deckers. 
can be ruled out as a contributing factor in any 
structural failures which have occurred to our 
welded ships. 

Yours very truly, 
D. ARNOTT, 
Vice-President and Chief Surveyor. 

American Bureau of Shipping, 

47, Beaver-street, New York, N.Y., U.S.A. 

June 4, 1943. 








COUNTER-PRESSURE BRAKE 
TESTING OF LOCOMOTIVES. 


To THe Eprror or ENGINEERING. 


Srm,—I have examined the article ‘* Counter- 
Pressure Brake Testing of Locomotives,” by 
T. Robson, which appeared in the issues of Enar- 
NEERING for April 16 and 23, as an abridged version 
of the paper read before the Institution of Loco- 
motive Engineers on March 23, 1943. I regret to 
note that mention is not made of British Patent 
No. 462,725, which is the original one covering the 
use of the carbon composition element as a pick-up 
device in pressure recording. 

Apart from the above, the most noteworthy fact 
emerging from a perusal of the article is that the 
indicating apparatus is identical, not only in prin- 
ciple, but also in detail and circuit design, to that 
of the electronic engine indicator introduced by 
my company as far back as 1936. This can clearly 
be seen when comparing Fig. 11, page 339, of the 
article with the illustration which appears on page 10 
of the booklet supplied with the original instrument. 
The same gas-focused tube and high-voltage 
operated tetrode or pentode driver amplifier and 
the three cascaded stabilo-volts for stabilising the 
power supply are used in both, all of which devices 
are now technically obsolete. As a result, the same 
precautions and elaborate calibration arrangements 
have to be made in the instrument described, as 
confirmed in the article, to obtain quantitative 
results, as were necessary in the original equipment, 
a fact criticised at the time by mechanical engineers. 

It is therefore flattering to the electronic engineer 
to see that, after many years of development work 
and experience, the mechanical engineer can only 


produce a more elaborate but intrinsically unchanged | 
equipment which is little short of a straight copy | 
of that which he created nearly ten years previously, | years 


The same is true | 


Accordingly, inadequacy of scantlings | 


are at present engaged on this extremely important 
work and none is making much headway. The 
mechanical engineering firms who are chiefly 


| interested in the results are, generally speaking, 


not prepared to pay the inevitably high price of a 
satisfactory equipment should it become available, 
and unwisely prefer the alternative of spending 
many times the amount involved over a number 
of years in the fruitless attempt to produce one 
themselves. 

Yours faithfully, 

E. CaTTaNEs, 
Manager, Instrument Dept., 

Messrs. A. C. Cossor, Limited. 

Cossor House, 
Highbury-grove, N.5. 
June 9, 1943. 





OBITUARY. 


SIR HENRY MECHAN. 


We regret to record the death of Sir Henry 
Mechan, D.L., LL.D., at his home in Cleveland-drive, 
Glasgow, on June 11. Sir Henry, who was 87 years of 
age, was chairman of Messrs. Mechans, Limited, 
structural engineers and iron and brass founders, 
Scotstoun Iron Works, Glasgow. He was the son of 
the late Mr. Arthur Mechan, who, in 1862, established 
the firm incorporated as Mechans, Limited, in 1904. 
Henry Mechan was educated privately and afterwards 
attended for several sessions at the Athenzeum Col- 
lege and the old Andersonian College, Glasgow. He 
then served an apprenticeship of six years under his 
father and while still a young man was taken into 
partnership. The business developed successfully, 
and largely owing to Henry Mechan’s initiative, the 
manufacture of new products, necessitating several 
extensions to the works, was undertaken. During 
the war of 1914-18, the firm turned out quantities 
of shells and mines, in addition to their normal pro- 
ducts. Henry Mechan played a leading part in the 
civic affairs of his native city and his keen interest in 
health questions led him to make a gift of 25,000/. to 
the University of Glasgow, in 1913, for the purpose of 
founding a Chair of Public Health in the University. 
His services to Glasgow were recognised in 1927 when 








a knighthood was conferred upon him, and, in the 
same year, he received the honorary degree of 
Doctor of Laws of the University. Sir Henry was 
appointed Deputy Lieutenant for the County and 
City of Glasgow in 1929. 


MR. W. J. HOSGOOD. 


WE note also with regret the death of Mr. William 
James Hosgood which occurred at his home, 
“ Leyfields,” Rayne, Essex, on June 10. Mr. 
Hosgood, who was for many years chief locomotive 
engineer of the Rhodesia and Mashonaland Rail- 
ways, was born on February 7, 1866. On leaving 
school he served an apprenticeship of four years, 


| from December, 1882, until February, 1887, under 


Mr. T. Hurry Riches, on the Taff Vale Railway, at 
Cardiff. He then went to sea and served for two 
as third and second engineer, during which 


now technically out of date. To-day the condenser | time he passed the prescribed Board of Trade 


type of pick-up device is preferred, because more 
versatile, and my company has developed one in 
conjunction with Dr. Dodds and the Anglo-American 
Oil Company. With regard to the records from 
various cylinders, these can now be obtained by the 


examinations. In March, 1889, he took up an 
appointment as draughtsman in the works of Messrs. 
Sharp, Stewart and Company, Glasgow. Twelve 
months later he joined the staff of the Barry Dock 
and Railway Company, as draughtsman in the loco- 


use of the double-beam tube, which is unique to| motive, carriage, wagon and hydraulic department. 


my company, and multiple recorders fitted with'He subsequently became assistant mechanical en- 
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HIGH-RUPTURING CAPACITY CIRCUIT BREAKER. 


SMITH, LIMITED, SALFORD. 


MESSRS. DORMAN AND 
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gineer, but, in 1897, after serving seven years with 
the Barry Dock and Railway Company, Mr. Hosgood 
was appointed locomotive and mechanical engineer 
to the Port Talbot Railways and Docks Company. 
In this capacity he had charge of the locomotives, 


carriages and wagons, as well as of the hydraulic | 
land Smith, Limited, Ordsal Electrical Works, Sal- | 
| ford. The firm describe these new breakers, a three-pole 


installations, owned by the company. In 1899, 
Mr. Hosgood was given the additional appointment 
of resident engineer and had charge of the whole of 
the Port Talbot Company’s engineering works, 


which included extensions to railways, docks, 
wharves and marine equipment. 
Early in the present century, Mr. Hosgood 


went to South Africa to take up the appointment | 


of locomotive superintendent on the Beira and 
Mashonaland Railways. He was stationed at 
Umtali, Southern Rhodesia, until 1920, when he 


was moved to Bulawayo and, while retaining his | 


position on the Beira and Mashonaland Railways, 
was appointed chief locomotive engineer to the 
Rhodesia Railways, which undertaking was then 
worked partly by the Mashonaland Railway Com- 
pany and partly by the South African Railways. 


It is of interest to mention here, that, as from | 


October 1, 1936, the Rhodesia Railways acquired 
the whole of the undertaking and assets of the 
Mashonaland Railway Company. Mr. Hosgood 
retired from his position as chief locomotive engineer 


quently taking up farming. He joined the Institu- 
tion of Mechanical Engineers as a graduate in 1891 | 
and became a member in 1897. He was elected an | 
associate member of the Institution of Civil En- | 


TureeE-PoLe Crrcuit BREAKER. 


SF ge a ag gle on 


|as their XL series. The alternating-current tests were 


| 250-volt circuit and one of 10,000 amperes on a 500-volt 


ment of the handle, so that it can be placed at the top | 
at Bulawayo in 1924 and returned home, subse- | of a board, leaving the are free to dissipate itself in the 

| open. 
| are shields. 
type and cannot be held closed against an overload. 
The closing mechanism embodies a single centre toggle 
held in by a catch. The toggle is fixed to the closing 


characterstic of the breaker throughout, is the use of 
stainless-steel spindles for the tripping and closing gear 
and roller catch. 

The main brush is of laminated high-conductivity 
copper strip and is secured in a V-shaped anchorage 
which eliminates rocking. It is easily adjusted for 
tension and may be removed by taking out one hexagon- 
headed set screw. The spark tip and arc shields are 
also easily removable. All parts are visible and adjust- 
ments may easily be made from the front. The con- 
venient position of the overload adjustment will be 
clear from Fig. 1; it is fitted with a locking device. 
The breaker may be supplied with various releases, 
such as overload with and without inverse time lag, 
under voltage, and reverse current. The time-lag 
adjustment is arranged from 0 to 10 seconds on the mean 
breaker setting plus 25 per cent. overload, but instan- 
taneous tripping occurs when 500 per cent. overload 
is reached. The no-volt coil is self re-setting. The 
breaker complies with B.S.S. No. 862, 1939, and the 
temperature rise on the current-carrying parts is half 
the B.S.S. minimum ; it also conforms to Lloyd’s require- 
ments. The breaker is rated at 660 volts, and the 
range of the two- and three-pole sizes constructed ex- 
tends from 200 amperes to 2,000 amperes. 

The alternating-current tests were made on the 
network of the city of Salford, which is connected to 
the grid system. The test supply was taken through 
an 18,000-kVA, 33-kV/6-6-kV transformer bank and 
three 500-kVA 6-6-kV/400-volt transformers. The 
lower values of the fault current were controlled by a 
resistance in the 400-volt circuit, and the higher values 
by the number of 500-kVA transformers in circuit. 
The currents given below are calculated values, but 
they were checked by oscillograph tests made earlier 
under similar conditions. In all cases the current was 
applied to the breaker by closing a mechanically- 
operated knife switch, the circuit being automatically 
opened by the breaker. Tests were carried out on a 
200-ampere single-pole breaker, with a 
current of 6,000 amperes. The same breaker then 
successfully opened circuits of 14,000 amperes, 26,000 
amperes and 38,000 amperes. The supply arrange- 
ments did not permit intermediate current values to 
be obtained. After the tests there was naturally some 
burning of the contacts, but they were still in a condi- 
tion to carry current and the mechanism was undamaged, 
other than that some movements of the turns of the 
| overload coil had taken place. Tests were also carried 
| out on a three-pole 200-ampere breaker at 14,000 am- 
peres and 38,000 amperes. These were handled quite 
successfully by the breaker. Supply arrangements did 
not permit the use of a still larger current in order to 
test the breaker to destruction. 

The results of the direct-current tests carried out 
at the National Physical Laboratory are shown graphic- 
ally in the oscillograph diagrams reproduced in Figs. 2 
and 3. These tests were also on a 200-ampere breaker. 
Fig. 2 refers to a two-pole breaker on a 250-volt circuit. 
The current peak was 16,500 amperes. The curve at 
the top of the diagram is a timing wave of 50 cycles 
per second. Fig. 3 refers to a single-pole breaker 
operating on a 500-volt circuit. As will be seen, it 
cleared a current of 10,000 amperes. 








HIGH-RUPTURING CAPACITY AIR- 
BREAK CIRCUIT BREAKERS. 


Tests carried out with both alternating and direct 
current have demonstrated the very high rupturing 
capacity of a new line of low-tension air-break circuit 
breakers which has been developed by Messrs. Dorman 





LECTURE ON SURFACE FINISHING.—A lecture on 
“Surface Finishing ”’ will be delivered by Mr. J. A. 
Oates at a joint meeting of the Graduates’ and Students’ 
Sections of the Royal Aeronautical Society and the 
Granduates’ Section of the Institution of Automobile 
made by the Electricity Department of the City of | Engineers, on Wednesday, July 14, at 7.30 pm. The 
Salford, and the direct-current tests by the National | meeting will take place in the library of the Royal 
Physical Laboratory. In the former, a 200-ampere | Aeronautical Society, 4, Hamilton-place, London, W.1. 
three-pole breaker successfully cleared a current of | 
38,000 amperes on a three-phase, 400-volt circuit ; in | INSTITUTION OF ELECTRICAL ENGINEERS.—The con- 
the latter a current of 16,500 amperes was broken on a | stitution of the Installations, Measurements, and Trans- 
mission Section Committees of the Institution of Elec- 
circuit. The breaker in these direct-current tests was | trical Engineers, for the year 1943-44, has now been 
also of 200-ampere rating. |announced. Mr. A. G. Ramsey, 0.B.E., B.Sc. (Eng.), is 

As will be clear from Fig. 1, the breaker does not | to be chairman, and Mr. G. 0. Watson, vice-chairman, of 
differ in general appearance from what may be called | the Installations Section Committee; Mr. E. W. Moss, 
standard models, and it is not claimed by the makers | chairman, and Dr. W. G. Radley, vice-chairman, of the 
to embody any new principles. Its special characteristics | Measurements Section Committee ; and Mr. T. R. Scott, 
arise from the studied application of the experience | chairman, and Mr. H. W. Grimmitt, vice-chairman, of 
gained in the manufacture of air-break circuit breakers | the Transmission Section Committee. 
for some 50 years. For its capacity, the breaker | 
is of small overall dimensions, the 200-ampere, three-| ANGLO-BRazILIAN SocieTy.—An Anglo-Brazilian 
pole model having a length of 20 in., a height of | Society has recently been formed, the main objects of 
14 in., and a projection from the board on which it is | which are to promote close and friendly relations between 
mounted of 84 in. It is operated by a downward move- | Brazil and Great Britain ; to further, in Great Britain, a 
knowledge of conditions in Brazil; to encourage good 
relations between Brazil and the Allied Nations; and to 
co-operate with kindred societies within and without 
the British Commonwealth. It is proposed to hold 
periodical meetings and functions of various kinds. The 
officers of the Society will be administered by a Council 
partly British and partly Brazilian. The President of 
the Society is H.E. the Brazilian Ambassador, and the 


example of which is illustrated in Fig. 1, on this page, 

















The blow-out coil is neatly arranged behind the 
The breaker is naturally of the free-handle 











gineers in 1899 and was transferred to the class of | bar so that only one mechanism is necessary to operate 


member in 1904. | any number of poles. One of the minor refinements, | address is 44, Brook-street, London, W.1. 
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WAGE SYSTEMS AND INCENTIVES.* 
By T. E. A. K. Jackson, M.A. 


“As for men,” declared the Greek historian, 
Xenophen, in the Fourth Century B.c., “ they may be 
well persuaded and brought to obedience if a man 
will show them how it shall be for their profit.” Here 
is a clear recognition, over 2,000 years old, that one of 
the fundamental forces motivating human activity is 
the personal gain which can be secured. genius 
may always be content to live and work and die in 
poverty and want, but even those who love their work 
are generally still inspired by the thought of what that 
work will bring to them financially. It is difficult to 
dispute the realist who points out that men work, not 
to satisfy that inner social urge which the moralists 
imagine, but primarily to feed themselves and obtain 
a degree of comfort; that the greater the material 
inducement that is offered, the greater will be the 
intensity of their labour. 

For centuries the wisdom of Xenophen was neglected. 
Adam Smith, writing in 1776, and then John Stuart 
Mill, were perhaps the first thinkers in modern times 
to draw attention to the same ideas in their considera- 
tions of the economy of high wages. At the present 
time, a great portion of the activities of industrial 
management centres round the question of the “ wages 

.” What system shall be utilised to produce 
the best results from the labour force ? ; for the basic 
object of all wages plans is the same—to evoke the 
maximum SS, response, coupled with the main- 
tenance of pre-determined quality standards and 
economy in the use of materials, from the maximum 
number of workers. F. W. Taylor, the harbinger of 
scientific management, writing in 1895, first drew the 
attention of managers to the detailed advantages, the 
practical ones from the industrialist’s point of view, as 
distinct from the theoretical ones of the economist ; 
to the necessity for high wages if production was to be 
stimulated and production costs to be decreased. 
Previously the tendency had been to stress the inferior 
quality of labour that resulted from low wages. Taylor 
regarded the problem from a different aspect and 
stressed the reduction in production costs that high 
wages could engender. 

“The employers,” he wrote, “can well afford to 
pay higher wages per piece, even permanently, pro- 
vided that each man and machine in the establishment 
turns out a proportionately larger amount of work. 
The truth of the latter statement arises from the well 
recognised fact that in most lines of manufacture, the 
indirect expenses equal or exceed the wages paid to the 
workmen and that these ex remain approxi- 
mately the same whether the output of the establish- 
ment is great or small. From this it follows that it is 
always cheaper to pay higher wages to the workman 
when the output is proportionately increased; the 
diminution in the indirect portion of the cost per piece 
being greater than the increase in wages.’ 

Wages plans show an infinite variation in practice. 
A research worker, interested in the question, spent a 
year in the United States studying detailed methods of 
wage payment, and has stated that in that time he 
discovered 80 radically different systems. Had the 
word “ radically ” been left out, the writer might have 
observed that he had seldom found two firms using 
exactly the same system. Within the limits of this 
paper it would be impossible to consider individually 
every method of wage payment which has been devised 
and operated. A more useful purpose will be achieved 
by attempting some general classification, and by 
making reference to particular systems by way of illus- 
tration. Immediately, the fundamental division of 
payment by time and payment by results suggests 
itself, a division which has been recognised and utilised 
in this country for at least 600 years, although many 
people have seen in piece wages a novelty of the Nine- 
teenth Century. 

Time wages, quite briefly, are an arrangement under 
which workers are paid at an agreed rate per hour— 
based on the normal working week—for the number of 
hours worked in the week, with payment at an increased 
rate for hours worked beyond the normal working day, 
or on days recognised as rest days or holidays. Of all 
systems time wages are the simplest both to operate 
and to understand, and from this point of view have 
solid attractions for both employer and employed.. 
In certain circumstances, time wages are not without 
their advantages. Where the skill of the worker is 
high and where quality is of paramount importance it 
may still be necessary to retain them. Nevertheless, 
too much stress has been placed on the necessity for 
time rates in quality work. It is based on the assump- 
tion that skill and speed are diametrically opposed, an 
assumption that modern industrial psychology has 
shown to be false. Possibly the most patent distin- 
guishing mark between the skilled and the unskilled 





* Paper presented at a meeting of the Manchester 
Association of Engineers, held on Friday, May 14, 1943. 
Abridged. 





man is the difference in speed which either is able to 
attain in the performance of the same piece of work. 
Moreover, development of inspection technique has 
been such as to provide ample safeguards in regard to 
quality. In recent years, a number of firms who held 
on to time rates for no other reason than to maintain 
quality in the product, have experimented successfully 
with some system of piece-rate. These include, for 
example, piano manufacturers, and makers of high- 
grade pottery and glassware. 

Expense may be a deciding factor in the retention 
of time rates in those occupations where the nature 
of the work is constantly changing, or where it is 
incapable or difficult of measurement; for here the 
cost of fixing a proper time for the job may be deemed 
to be unduly high in relation to the increase of output 
which might be anticipated if a piece rate were ins 
In the past and in the present, there has been, and is, 
too great a readiness to admit the difficulties ; to make 
them the excuse, rather than the real reason, for failure 
to establish a more exact relationship between work 
performed and wages paid. Piece rates have lately 
been extended to kinds of occupations for which not 
long ago they had been condemned as utterly unsuit- 
able ; for example, to office workers and labourers. 

There is one type of work in which a reversion to 
time rates has been made—a reversion which is not 
reactionary, but progressive. That is in the increasingly 
important sphere of activities centring round chain 
assembly, conveyor belts or automatic machines. In 
such cases, the speed of production is rigidly controlled 
by pre-determined mechanical methods, so that there 
is no necessity to attempt to influence output by other 
devices. Whether a time rate or a piece rate were to 
be the basis of assessing wages, the result would be the 
same ; consequeptly the time rate is used because it is 
open to less confusion. Apart from this last category, 
there has been a growing tendency to discard the 
simple time-rate system, because of the marked paucity 
of output with which it is generally accompanied. As 
far back as the inning of the present century, 
Arthur Shadwell remarked that time rates were only 
retained in those industries in which, as a nation, we 
had been caught up with and surpassed. Production 


talled. | closely resembles the Bedaux system, 


Of the three categories, the first is by far the most 
important in practice ; it embraces that system under 
which probably three-quarters of all olen operate 
who are paid by any kind of output method, namely, 
the straight piece rate. Under this system, an agreed 
price is paid for every pre-determined unit of work. 
The agreement in regard to the price per unit may 
be reached either after an accurate determination of 
the time which a normally efficient worker shou 
require to perform the job, or by haggling between the 
worker, or workers as an organised body, and a re pre ; 
sentative of the management. Once the price is fixed 
total earnings (above the guaranteed minimum of the 
— rate for the class of work in question) vary direct}, 

in proportion to the volume of product. 

Since 1928, the Haynes “ Manit ” which 
has become 
essentially one of basic piece rate, in spite of the 
trappings which give it the appearance of somethiny 
quite distinct. A Manit—“ man minute "—is the 
amount of work which a man can do in a minute of 
time, and is made up of 48 seconds of intensive work 
and 12 seconds of relaxation. All jobs are given a 
“* Manit value ” and payment is made at the standard 
rate for every hundred Manits produced. Only the 
fact that the Manit value for the job may be increased 
for workmanship superior to the quality demande: 
distinguishes the system from ordinary piece work ; 
and this distinction is of little practical importance. 

Many advantages can be claimed for straight piece 
work. ” Sellens the most noteworthy are the strony 
incentive which is provided—for the worker gets the 
full 100 per cent. of any time which he may save 
and the simplicity with which it can operate. These 
are not, however, its only virtues. From the worker's 
point of view, it is an ethical arrangement ; labour ani 
reward go hand in hand ; it tends to foster his ambition 
and increase his independence, and, at the same time 
stimulates his interest in management, while making 
him, within limits, more receptive to improvements 
which management may bring about. From the point 
of view of the employer it can not only increase pro 
duction considerably, and so reduce unit overhead, 


system, 





but, having secured the increase, it has the capacity 


is low because avoidable delay is frequent and marked. | to keep it steady. Costing is simplified, since standard 


It is of two distinct kinds. 
to the employee’s own fault, 
himself ; 


his remuneration is regulated, not by the work done, | 
but by the length of the working day, no personal loss 
follows these time-wasting practices. 

The second kind of avoidable delay which creeps in 
is that which is the sequel to poor planning on the part 
of the management. However efficient organisation 
may be, it would be remarkable if occasion never arose 
when production was disturbed. Where planning is 
poor, such breaks may be frequent. It is true that, in 
a firm where bad planning persists, hold-ups will occur 
whether the men are paid by time or by results. There 
is, however, this important difference. While a man 
engaged on time work regards stoppages with no dis- 
favour, a man whose earnings are dependent upon the 
amount of work which he has to show will tolerate only 
a minimum of interference. He voluntarily brings to 
the notice of the management such factors as are 
retarding, or seem liable to retard, his production, 
because they will affect him directly and adversely. 
In consequence, there has been a steady drift from the 
simple time rate towards some system of payment by 
results. Although it is difficult to make any exact 
statement as to the relative proportions of workers 
paid in these two ways, estimates, which are probably 
reasonably accurate, based on such figures as are 
available suggest that at the present time of all em- 
ployees engaged in engineering some 60 per cent. have 
their wage determined by one or other method of 
output payment, leaving only 40 per cent. on a time 
rate basis. In some firms the proportions are known 
to reach 90 per cent. and 10 per cent., respectively. 

Systems of payment by results may be divided into 
three classes. There are those plans under which the 
employee -takes all gain or bears all loss. Secondly, 
there are those where the gain is shared in some fixed 
or variable proportion between employer and employed, 
any loss being borne by the employee. Lastly, there 
are those where the employee may receive more than 
any gain which is made, and, as before, suffer any loss 
sustained. A proviso is necessary. In this country, 
organised labour has a long and pronounced objection 
to any form of incentive payment. This traditional 
objection has only been overcome by conceding that, 
where incentive plans are used, they shall be accom- 


panied by the guarantee of a time wage upon which the | 


employee can fall back whenever he fails to produce 
as much under the output plan as would give him a 
wage equivalent to that paid under ordinary time rates. 
Hence, in practice, there are few instances of the em- 
ployee bearing any loss under an incentive system ; 
though his output may fall below a certain minimum, 
he will be paid as though it was at that minimum. 











There is that which is due | labour costs, in stable conditions, will also be actual 
that which he creates | ones. 
all those minutes which he takes off the job| rate will prove burdensome, 
and uses for his own and varied purposes. Because | securing a reasonable return. 


To the untrained worker an established piec: 
and may prevent his 
Until he has acquired 
| reasonable facility it will be best to keep him either on 
| simple time rate, on a gain sharing plan, or on a separate 
piece rate with adjusted prices. In such cases it should 
be made clear beyond dispute that any arrangement 
made is only transitional, and that after a stipulated 
period he will work under the normal piece-rate system. 

Exactly 60 years ago, Taylor experimented with his 
differential piece rate, which, with quantitative refine- 
ments, has become the model of all the many multiple- 
rate systems. The dual idea which he employed was 
“high pay for success ” and “ loss in case of failure " 
strong attraction from above accompanied by an 
uncomfortable prod from below. Two piece rates were 
set up, one purposely below the generally prevailing 
level for that class of work, for employees who failed 
to produce a standard output, and the other 30 per 
cent. to 50 per cent. above for those who achieved or 
exceeded the standard. Taylor was scrupulously 
careful to remove all obstacles which might impede 
production ; at the same time, he never claimed that 
the — was suitable for any but seasoned employees 

ermore, he admitted that for certain types of 
work it was impracticable. Modern adaptations of the 
differential, introducing a number of different levels of 
“ efficiency,” or set task, and raising the lowest rate 
to that of prevailing time rates, have been introduced 
Their flexibility is an asset when the labour force 
consists of workers of widely varying ability. 

It was with flexibility that the older of the plans— 
those marked by the principle of gain sharing—in the 
second category were chiefly concerned, coupled with 
a desire to avoid the difficulties involved in drawing up 
an exact time for the performance of any particular 
piece of work. The more recent ones of this class seek, 
not flexibility, but primarily exactitude in relating 
reward to output, and justify their paying something 
less than 100 per cent. saving to the efficient worker 
by claiming, with some justice, that management has 
gone to considerable trouble and expense in providing 
ideal conditions, and so is deserving of a share in the 
saving; or that the supervising force also has parti- 
cipated in making possible an increase in the direct 
employee’s output, and so is entitled to a portion of 
his additional earnings. 

Typical of the older plans of this class are the Halsey 
and the Rowan systems. They have had many varia- 
tions, and though their use is declining they are even 
now by no means uncommon. Both are liberal with 
time allowed rather than with the premium to be 
gained. Tasks are set, not as the result of job study, 
but on the standard of past performance. Under 
Halsey, the wage earned is equal to the time taken 
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multiplied by the hourly rate, lus a fraction, usually 
one-third, of the time saved at the hourly rate. Rowan 
is similar, except that, instead of having a fixed fraction 
of the time saved as bonus, the fraction is variable. 
Plans such as these are simple to introduce, to operate 
and to understand, and have not been prejudicial to 
employer-employee relationships, because employers, 
participating as they do in any saving of time effected, 
have not been tempted to cut down established 
rates. 

The Bedaux system, as far as it is a method of wage 
payment and not an extensive system of control, 
must be included in this same category. All work 
is estimated in terms of the Bedaux or “ B.” A“ B” 
unit consists of a fraction of a minute of effort, plus a 
fraction of a minute of relaxation, always together 
aggregating unity, but varying in proportion according 
to the nature of the strain involved in any particular 
piece of work. A “B” value is placed on every 
job, and the production of 60 “ B’s” in an hour is 
standard performance. For all production in excess 
of 60 per hour, the employees are given three-quarters 
of the time saved. The remaining quarter is generally 
shared among the supervisory force. Nothing in the 
principle involved distinguishes the Bedaux from any 
other system of its kind. What does distinguish it is, 
as in the Haynes Manit, the very small unit of work 
used ae the basis of building up earnings, the exactitude 
which is sought in arriving at basic times, the attempt 
to establish a universal measure of work—a man-power 
unit corresponding to the use of a horse-power unit for 
machines—which will make it possible to compare 
the relative value of widely differing types of work, 
the rigid insistence upon adequate pre-planning and 
establishment of ideal conditions before work is begun, 
and upon omniscient control once it is under way. 
In spite of violent trade-union objection to the Bedaux 
system—strikes were such uent associates of its 
introduction in a factory that the Bedaux Company 
declared that they looked for the strike as a sign of the 
proper execution of their work—by 1936 it had been 
introduced into 240 firms in this country, and some 
half-million workers were paid under it in the year 
immediately preceding the war. 

Within the third category—in which the employee 
receives a more than proportionate return for his acer 
—come those methods of wage payment which are 
generally styled “‘ premium bonus.” Their prototype 
was the Gantt task and bonus system, devised by one 
of Taylor’s disciples who believed that the Taylor 
differential was harsh in its application where average 
workers were concerned. Retaining in principle the 
attraction of a high rate of achievement of task, Gantt 
renounced the lower rate, substituting it for the 
guarantee of the ordinary day rate prevailing in the 
trade. Like Taylor, Gantt began with accurate time- 
study. Standard times were established for the task, 
and if the task were accomplished in that time, pay- 
ment was made at the hourly rate for the full number 
of hours originally allotted the task, and, in addition, 
a bonus was paid ranging between 20 per cent. and 
30 per cent. of the hourly rate. 

Underlying the plan is the idea of striking an equit- 
able bargain between employer and employed, a bar- 
gain made only after the fullest investigation, and 
consequently one to be kept. If the task is accom- 
plished, the employer receives a definitely known 
minimum output which he has calculated as being 
remunerative ; saving on the estimated time results 
in a reduction of overheads, provided there is further 
work waiting. On the other hand, the worker receives 
a high reward, and has the guarantee of a day rate. 
Originally, in the Gantt computations, the worker 
received the full bonus or none at all. Later, however, 
a modification was introduced whereby graduated 
bonuses were paid at fixed intervals between the 
66% per cent. and 100 per cent. efficiency levels. The 
system becomes similar to a multiple differential piece 
rate, and is most frequently found in this form in 
engineering concerns in Great Britain. In some 
variations of this form of payment, where the main 
objective is not the maintenance of production schedule, 
but increase of output, or where the time element is 
important and any saving that can be made is eagerly 
sought, especial provision is made for the attaining of 


more than 100 per cent. efficiency, i.e., reducing the | 


task time by stepping up the bonus appreciably when 
reductions are achieved. 

Unfortunately, in the calculations of bonus in this 
country, in many cases reversion is made to a rate— 
treated as the basic rate—which was in existence in 
pre-1914 years. Bonus is calculated, not as a per- 
centage of the present prevailing rates, which are the 
result of accretion after accretion to the pre-1914 rates, 
but on those overgrown rates themselves. In con- 
sequence, such a bonus, which at first sight seems 
generous, is frequently deceptive. The point is stressed 
because such practices undoubtedly antagonise em- 
ployees, who have the feeling that an offer or induce- 
ment made by the one hand is partly withdrawn by the 
other, and, in adding unnecessarily to the complexities 








of calculation, they offend against one of the cardinal 
principles of a good system of wage payment. 

In view of the analysis just made, it is hard to 
agree that more than four methods of wage payment 
can be shown to differ radically from each other, and 
between three of these four there will be sufficient 
connection in principle to reduce systems with really 
radical differences to two types—the one based on 
time, the other on results. Even between these two 
a fundamental link is too often ignored. In what is 
probably the most exhaustive modern analysis of 
practical systems of wage payment, there occurs the 
following passage: “ When we realise that time wages 
are independent of production and that piece wages 
are independent of time, it will be seen that there 
are two different t: of financial incentives at the 
outset.” Than this, there can be no greater confusion 
of thinking, no graver misconception. There is by 
no means the abyss between time wages and piece that 
this statement so plainly suggests. There is always 
in the mind of the employer, even though he is paying 
wages on a time basis simply, an approximate idea of 
the amount of work which he expects in a given time. 
Similarly among workers, whether organised or un- 
organised, an undeclared but well-founded and strong 
conception exists of the amount of work which they 
are willing to give in that time. The amount which is 
actually forthcoming lies in practice between the two 
extremes, and becomes stabilised by tradition. It is 
absurd to suggest that any employer could, or would, 
be willing to continue to employ his labour with com- 
plete disregard for volume of output. 

Nor can he be indifferent, if his business is to prosper, 
to the time element when wages are determined by 
results. It is no argument to say that, if output is 
low, payment in regard to wages will be low, with the 
inference that the only party to suffer is the worker 
himself ; this assumes that other expenses of manage- 
ment also vary directly with the product. In days of 
handicraft, this may have been nearly correct; it is 
far from the truth under modern conditions. Manu- 
facture takes place in an expensive plant, with costly 
machinery. Overhead costs have increased, and are 
increasing, with every technological improvement. 
They remain almost the same whether production is 
25 per cent. or 100 per cent. of capacity ; they remain 
even if it drops to zero. Hence, though payment to 
labour is related only to results, management must 
remain vitally concerned in the time that is taken. 
The truth is that, in theory and practice, both time 
and piece wages are compounds made up of the identical 
elements of time and quantity ; but the one places its 
main emphasis on the time element, the other on the 
quantity element. Under the time system, quantity is 
only implied, not formally stated. When payment is 
by results, there is no explicit statement as to time. 

It is this essential indetermination which is so fre- 
quently the major cause of friction between employers 
and employed where wages questions are concerned. 
The solution lies in effecting the closest and most 
stable definition possible of the time to be taken and 
the work to be done. When Taylor read his famous 
paper entitled “‘ A Piece Rate System ” to the American 
Society of Mechanical Engineers in 1895, his declared 
object was “to advocate the study of unit times as 
the foundation of good management.” The managers 
who heard him, however, were far more interested in 
the differential rate, which raised a furore in industrial 
circles throughout the country; his main gospel was 
overlooked and remained disregarded for years. Even 
now it is neither preached nor practised strongly 
enough. Management should not be content to hit 
upon times and prices by a process of trial and error, 
nor to settle prices by the crude and uncertain process 
of two-party haggling. The result is satisfactory to 
neither side. Wherever possible, and as yet the possi- 
bilities are largely unexploited, effort should be made 
to establish standard times which have the certainty 
of knowledge, not the fickleness of hope. Shop records 
are no substitute for systematic measurement. Only 
when both parties to the contract are convinced that 
times, and consequently prices, are correct will there 
be a mutual and stable satisfaction. 

The only feasible corrective to loose times which 
have proved themselves too generous is, from the 
employer's point of view, the cutting down of rates 
once the job has started. This, or the fear that it 
may show itself, evokes the natural reaction of “ going 
slow.” It is in piecework divorced from accurate 
timing that the worst kind of “soldiering”’ occurs. 
Men hide their real capabilities, because they have the | 
conviction that to display them would demand gteater 
effort, with no attendant benefit to them in the form 
of increased remuneration in the long period. Rate- 
cutting is still too prevalent at the present time. It is 
a disease which must be stamped out if industrial 
harmony is to be attained and the maximum production 
to be achieved. Even where it is not practised, the 
fear that it might be continues to act as probably the 

test deterrent to maximum output. 

Conditions, wherever possible, should be standardised. 


Planning should be as complete as it can be made. 
Job study should be the rule with a view to finding, and 
teaching, the best and quickest way of getting the 
work done. It may be argued that labour is funda- 
mentally opposed to such a procedure, that the attempt 
to introduce such methods nearly always arouses 
violent opposition, and reluctance to participate in 
any experiments. A certain concern in Manchester 
recently preferred not to employ one psychological 
test in selecting employees for upgrading, because it 
involved the use of a stop-watch. Sections of workers, 
usually highly skilled and organised, have point-blank 
refused to be timed. Here again, however, it is sug- 
gested, the antagonism is due to their association in the 
past of timing with speeding unaccompanied by pro- 
portional or nearly proportional reward. The process 
of re-education, of establishing faith in fair Seton, 
may be long, but it is not impossible. In making 
time studies, none but workers of average ability 
should be selected, and their choice should have the 
approval of the representatives of the workers. Condi- 
tions should be such as will afterwards be found in 
practice. The tests should be of sufficient length to 
be representative ; that is, to cover the normal fluctu- 
ations of all those conditions affecting output ; they 
should reflect, for example, what the worker is capable 
of when he is tired, as well as when he is at his peak effort. 
Due allowance should be made for the fact that fast 
work, continuously, is impossible. Once times and 
rates are agreed, they should remain unchanged unless 
a genuine, non-frivolous, change is made in processes, 
equipment, or material in use. 

Financial incentives are easily the most important 
as long as wages have not reached a point sufficient to 
provide the workers concerned with the ordinary 
standard of living to which they are accustomed. 
When that point is approached, and reached, they 
cease to be adequate of themselves. War-time experi- 
ence has proved this conclusively, but even in normal 
times there are other factors which must be recognised 
and provided for if management is to be successful. 
Interest in the work, and in its environment, is one of 
the most important. Boredom is a mental deterrent, 
and poor conditions are both a mental and a physical 
deterrent, to effective working. The provision of clean 
and pleasant surroundings, of healthy conditions, of 
attractive toilet and cloakroom facilities, of medical 
and welfare services, of good food in the canteen, can 
prove as great an inducement to production as the 
prospect of a higher wage. 

The length of the working day, too, must be con- 
sidered. After a point, men become more interested in 
the acquisition of leisure than of money. Particularly 
has this been shown in the present century, and it is 
a tendency which can be expected to develop in the 
future. Within limits, the reduction of hours may go 
hand in hand, not simply with a greater production 
per hour worked, but with a greater total production. 
Even the wage itself may contain something apart 
from the mere financial incentive. A man expects his 
wage to reflect his position in the firm, to reflect his 
position in society. Here is to be found the explanation 
of why slight differences in the rate as between one job 
and another often assume an importance far beyond 
that which could be expected on economic grounds 
alone. The importance is psychological Human 
nature is marked by a desire to assert itself; the 
receipt of a higher wage than the next man is a sign 
of one’s greater relative im In the broader field 
of society as a whole, the demands of organised labour 
for higher wage levels are a claim to greater recognition 
of its place in the social system. Stability of employ- 
ment has a very strong appeal on the same grounds, 
for it makes a man sure of retaining his social position. 

Perhaps most important of all the non-financial 
incentives, however, is the quality of the management 
itself. Where management is good, honest and fair 
in its dealings, in close touch with its staff and con- 
siderate of their well-being, the response of the workers 
will be good; provided, that is, that the policy is 
good in practice, not merely in intention. In the 
large firm, the quality of management as the worker 
sees it, and as it affects him, is the quality of his 
immediate superior. The relations existing between the 
first-line supervisors, the foremen, and the workers is 
now recognised as being the greatest single factor in 
determining employee-response. The worth of the 
foreman who is capable of leading, not merely driving, 
who can forge a human link between management and 
men, who can create and preserve the spirit of harmony, 
and attach his workers to him by a feeling of personal 
esteem, will be shown in increased morale in the shop, 
in reduced absenteeism and in greater production. 
While recognising that there are other motives which 
actuate men in their work than the purely financial 
one, it would be unwise to go to the extreme of asserting 
that the financial motive is relatively unimportant. 
However it may be modified, the modifications only 
become pronounced when the remuneration is at a level 





of adequacy. Until that is reached, the mainspring of 
activity remains the desire for monetary reward. 
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LABOUR NOTES. 


Art last week’s conference of the Labour Party, the 
chairman, Mr. A. J. Dobbs, read a long statement, 
prepared by the executive, on the crisis which has 
arisen en the Trade Disputes and Trade Unions Act. 
This recalled that the Movement had never accepted 


the restrictions imposed by the Act but had been | 
revented by the opposition of the Conservative Party 


rom securing its repeal. “It was hoped, however,” 
the statement continued, “that the spirit of unity, 
the community of sacrifice and the development of 
co-operative effort which the war produced might lead 
to an abatement of the extreme hostility which the 
Conservative Party normally displays on this issue. 
It has now to be recognised that all endeavours to that 
end have proved unavailing. This failure convinced 
all the national committees of the Labour Movement 
that it was useless to expect to secure a sufficient 
measure of agreement for repeal—even in war-time. 
Indeed, it is clear that its full aim on this issue will 
not be realised except through the instrumentality of a 
majority Labour Government, or through a House of 
Commons in which the majority of members are 
pledged in advance to support repeal in exactly the 
same way as the legislative reversal of the Taff Vale 
decision was obtained in 1906.” 





“The problem,” the executive go on to say, “ has 
now assumed a more urgent and practical character 
following the decision of the Union of Post Office 
Workers to seek affiliation to the T.U.C. and the General 
Council's conclusion that, in the event of such an appli- 
cation being received they would have no alternative 
but to recommend, to the next Congress, acceptance of 
the application. The present position, as the conference 
will realise, is one of delicacy, and it is undesirable that 
any action should be taken to complicate it. 


refrain from any form of intervention, even by discus- 
sion, but to have full confidence in the handling of the 
matter by the Movement’s responsible authorities.” 
The chairman’s statement was approved by the 
conference. iss 

Mr. Benstead, general secretary of the National 
Union of Railwaymen, moved a resolution requesting 
the Government to appoint a Royal Commission with 
the following terms of reference :—‘‘To submit a 
report, within twelve months of the cessation of hostili- 
ties in Europe, on the steps necessary to bring all forms 
of transport under national ownership and control, 
with adequate representation of the trade unions 
concerned, so that wasteful competition and overlapping | 
may be eliminated and an efficient and economic trans- 
port system be evolved, and that so far as is possible, 
the basis of the industry shall be service to the com- 
munity rather than profits.” 





Mr. Percy Collick, of the Associated Society of 
Locomotive Engineers and Firemen, said that they 
would make a great mistake if they tied their hands to | 
the terms of the resolution. Whenever the Govern- 
ment was faced with an awkward point on which it was 
undesirable to register a decision, the usual formula 
was to appoint a Royal Commission. On the suggestion 
of Mr. Harold Laski, who replied for the executive, the | 
resolution was withdrawn. 





After a meeting attended by representatives of the 
National Union of Railwaymen, the Associated Society 
of Locomotive Engineers and Firemen, the Railway 
Clerks’ Association and the Minister of War Transport, | 
negotiations on the wages question were resumed, on | 
Friday last, between the railwaymen’s unions and the | 
Railway Executive Committee. The conference lasted | 
for over five hours, and at its close it was officially | 
announced that an agreement had been reached under | 
which the wages of adult salaried staff and traffic | 
grades, including women, will be increased by 4s. 6d. | 
a week as from April 26. The unions had asked for | 
10s. a week. At the time of writing, the claim of the | 
railway shopmen for 10s. a week is under discussion. | 





The 
national executive, therefore, urges the delegates to | 


| 

| time workers, on which will be paid overtime, but . . 
|not ... to the further addition of 5s.” under the 
|ecompensatory bonus agreement of July, 1940. “I 
| presume,” Mr. Beard adds, “ that, as this agreement 
|of July, 1940, is now out of date, we shall have to 
| meet the employers for consideration of this question.” 


In May, 54 new members of the United Pattern- 
makers’ Association were enrolled, bringing the total 
membership up to 13,767. Seventeen members were 
in receipt of trade benefit and 270 in receipt of sick 
| benefit, and there were 673 superannuated members. 


At their annual conference in London last week, the 
| United Commercial Travellers’ Association decided 
to expunge from their articles of association the 
declaration that the organisation is not a trade union. 
This, it was explained, was a first step to becoming a 
trade union and possibly seeking affiliation to the 
Trades Union Congress. A resolution declaring that 
the time was opportune for the formation of a com- 
mercial travellers’ union affiliated to the T.U.C. was 
withdrawn in view of the application to the High 
Court for leave to alter the articles of association. 





| It was announced at a conference of the National 
| Association of Local Government Officers in London 
that the ballot on the proposal to affiliate to the Trades 
Union Congress had gone in favour of the step. There 
was @ majority in favour, of both civilian members 
}and those in the Services. Out of a membership of 
120,981, 69,448 voted—40,723 for and 28,715 against. 
| Of civilian members, 68-87 per cent. voted—39-53 per 
cent. for and 29-34 per cent. against. Of Forces 
| members only 26-29 per cent. voted—17-77 per cent. 
| for and 8-52 per cent. against. 





Speaking for the executive, Mr. E. L. Riley (Liver- 
| pool) said that no council worthy of the name would 
| take a decision on a vital matter with such figures as 
| the ballot showed. He asked the conference to defer 
its decision for a year. By 402 votes to 340 the dele- 
| gates voted in favour of referring the matter back to 
| the districts, asking them to report to the council not 
later than December. A card vote resulted as follows : 
|For referring the question to the districts 47,259; 

against 45,825. > 
| The 26 delegates who attended the recent national 
conference of Amalgamated Engineering Union women 


gamated Engineering Union’s National Committee, 
which opened on Monday at Southport and wag 
expected to continue daily until the end of the week, 
| Many of the resolutions dealt with wages questions, 
The National Committee is composed of working 
engineers— including for the first time in the history 
of the union, women members— and it is obligatory 
on the executive council under the rules to accept its 
decisions. 








THE CONTROL OF TIMBER. 


Tue timber supply position is becoming increasingly 
difficult, and, in consequence, the Timber Control] 
is obliged to take steps to put into consumption pri- 
vately-held stocks of timber and plywood. It is stated 
in the current issue of the Board of Trade Journal that 
stock holders, not unnaturally, have been somewhat 
reluctant to part with their timber. The Control, it is 
pointed out, fully appreciate this, but the position is 
now so acute that it is impossible to make such allow- 
ances as the Ministry of Supply would wish. The (on. 
trol, however, feel that stock holders may be more rx udy 
to give up their timber if they are aware of the steps 
which have been taken to secure its orderly and equit- 
able redistribution. Stocks in the hands of merchants 
are now virtually exhausted, except for certain quanti- 
ties of very high-class timber, and exotic woods, and for 
very small quantities of material, the consumption of 
which would be uneconomical unless licences can be 
issued to accord with the small parcels involved. The 
feeling on the part of some consumers that merchants 
are being allowed to retain their stocks is therefore 
without foundation. 

The Control point out that considerations of specitica- 
tion render it impossible to guarantee that one consu- 
mer’s stock may not have to be taken while another's 
is left for the time being. There are also certain stocks 
which will be extremely valuable, after the cessation of 
hostilities, for the restarting of some manufacturing 
industries which need high-class timber, and for the 
rehabilitation of important public buildings where 
timber which has been seasoned for a long period is 
absolutely essential. It is clearly desirable that such 
timber should be retained, if possible, for these purposes. 
The Control further state that some stock holders have 
expressed a fear that their timber is being taken for 
non-essential purposes and their answer to this is that 
| while, obviously, some purposes are more important 
| than others, the proportion of timber licensed at the 
| present time for non-essential civilian requirements is 
| minute. The Control have power to direct stock holders 








general engineering. Eight of them are paid on a promptly. 
piece-work basis, and only two receive the full skilled | holders will agree that it is preferable to avoid requisi- 


| dustrial experience. 


shop stewards represented a membership of approxi- | to sell and also have power to requisition stocks. The 
mately 65,000 women and girls. They are employed | latter procedure, it is emphasised, involves considerable 
on setting, fitting, milling and drilling ; and as welders, | labour and expense, and, moreover, renders it necessary 


inspectors, assemblers, and lathe operators, engaged for the stock holder to make a claim for compensation, 


on aircraft, tanks, shipbuilding and machine-tool pro- | which may result in considerable delay compared with 
duction, as well as various types of components and /|an ordinary transaction in which payment is made 
The Control, therefore, feel that stock 


man’s rate. The majority have been in engineering | tion and formal direction, as far as possible, and to 
for between two and two and a half years, although | proceed by amicable agreement. 

one has been in it for only eight months and several It is stated, in conclusion, that consumers have 
for under a year. Only five of the 26 had been directed | sometimes complained that the Timber Control Order 
into industry, and all but two had received their train- | prices involve them in a loss, in view of the expense 
ing in factories. A third, who had attended a training | which they have incurred in holding the stock for 
centre, was a skilled capstan setter, with a long in- | considerable period, and particularly owing to the 
necessity for keeping the goods insured. In such cases, 
the Control have'authority to take over consumer stock- 
Following upon a meeting of the full Railway Shop- | holders’ timber at the cost price delivered to the stock- 





| men’s National Council on April 30 and in answer to holders’ premises, plus charges necessarily and properly 


a request by the Ministry of Production, discussions | incurred since acquisition, namely, piling, loading out, 
took place with regard to production in railway work- | and fire and war-risk insurance, but not interest charges, 
shops. Representatives of the Ministry of Production | overhead expenses or profits. 

and the Trades Union Congress were present. Emphasis 
was laid on the vital necessity of locomotives to the 
successful prosecution of the war not only with regard 
to producing them, but also with regard to reducing 
the time they are under or awaiting repairs. It was 
eventually agreed that the scope of discussions which 
take place at meetings of shop or works’ committees, 
or with the appointed representatives of the employees 





RECORDING DILATOMETER FOR 
METAL SPECIMENS.* 
By L. R. Sranton, M.Sc. 
For the pu of an investigation on the austem- 


where the machinery of negotiations does not provide 
for a committee, shall include discussion and exchange 


| of views between the management and the workers on 


It will be recalled that when the National Arbitra. | questions relating to the improvement of production 


tion Tribunal issued its award on the application of the | 
engineering unions for a wage increase, the United | 
Patternmakers’ Association objected that the 6s. | 
should apply to their time-working members and that | 
the employers’ interpretation that only 5s. was due 

under the compensatory bonus agreement was wrong. 

Accordingly, in company with representatives of the | 
employers, the executive council appeared before the | 
Tribunal to argue the point. The arbitrator’s inter- | 
pretation, which is reproduced in the Association’s | 
latest Monthly Trade Report, is, Mr. Beard, the general | 
secretary of the Association, says, “a little complex | 
and involved,” but “ what it means exactly,” he con- | 
tinues, “is that we are entitled to the 6s. awarded to' 





and increased efficiency for that purpose. 





It is understood and agreed that the normal functions 
of the management will not be affected by these arrange- 
ments, but it is pointed out that the fullest use should 
be made of the committees to stimulate production 
and it is hoped that the workers and managements will 
co-operate to that end. Instructions to that effect are 
being sent out to the managements and superintendents 
of all works, shops and running sheds. 





Over 300 resolutions, it is understood, were sent w 
by branches for discussion at the meeting of the lor 





peringt of steels, a recording dilatometer which would 
| measure and record changes in length of the order of 
| 0-001 mm. was required. It was further desired that 
the apparatus should be suitable for runs of long dura- 
tion, possibly a week, as well as short runs of an hour 
or two, and the range of changes of length covered 








* Paper published by authority of the Alloy Steels 
Research Committee (a joint Research Committee of the 
Iron and Steel Institute and the British Iron and Steel 
Federation), submitted to the Iron and Steel Institute 
by Professor F. C. Thompson for written discussion. 
Abridged. 

t This is a process in which carbon steels are quenched 
and held for some time in a medium maintained at tem- 
peratures of from 200 deg. to 400 deg. C. Very good 
ductility and toughness are imparted to the steel by the 
treatment [Ep., E.] 
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should be fairly great, namely, about 0-2 mm. Broadly, 
two methods seemed possible: (1) optical, and (2) 
electrical. The former presented considerable difficul- | 
ties, and attention was, therefore, directed to the 
second of these methods. The essential principle of 
the method, which was s by Professor F. C. 
Thompson, consists of the employment of a small | 
double-plate condenser to tune an inductance at, or | 
about, its resonant frequency, thus giving a steep rise | 
or fall of the induced current for very small changes in | 
capacity. The chief drawback to this system in the | 
past appears to have been the tendency of the zero to | 
drift. 

The dilatometer, illustrated in Fig. 1, consists of a] 
brass table mounted on three Invar legs with levelling | 
screws, on the top of which is mounted a micrometer | 
screw 6, making four turns to the millimetre; the | 
circumference of the screw is divided into 25 parts, so 
that a rotation of one division of the periphery | 
causes @ vertical displacement of the spindle of 0-01 mm. | 
The spring a, in compression, holds the screw 6 against | 
its bearing, whether the spindle is being raised or | 
lowered. To the bottom of the micrometer s indle, | 
which projects through a hole in the table, is fixed a 
short quartz rod, on the lower end of which is a ball- 
and-socket ¢ which carries the upper plate of the con- | 
denser d, used for making the measurements. The | 
lower plate of this condenser is fixed to a quartz tube /, 
the lower end resting on the cylindrical metal specimen 
1, and is located centrally by a pin, which fits loosely 
into the bore of the quartz tube. When the two plates 
of the condenser are brought into close contact, the 
ball joint automatically renders them parallel. 

The lower condenser plate is centralised by means of 
the three tension wires e, held by adjustable screws 
through the legs of the table, leading to a brass collar 
clamped around the tube f. These wires also exert a 
slight downward pressure, as the collar is a little higher 
than the adjusting screws, which serves to maintain a 
steady contact between the quartz tube and the 
specimen. It will thus be seen that any alteration in 
length of the specimen alters the distance a of the 
plates of the condenser d. The cylindrical specimen 
(which is to be subjected to heat treatment) has a 
spherical lower end which stands in the round-bottomed 
silica tube k, fitting it sufficiently closely to be free from 
wobble. The upper end of this silica tube ends in a 
flange h, the under surface of which is ground flat, and 
is firmly held against the surface m (which is the upper 
side of a water-cooled tank) by the collar g. It will be 
seen then that the specimen is held between contacts 
which are of very low thermal expansibility, and are 
approximately self-compensating by reacting in opposite 
directions. 

A diagram of the electrical circuit* is given in Fig. 2. 
Short, thin leads from the two condenser plates connect 
through rigid, well-spaced and firmly supported con- 
ductors, to the two ends of the resonant inductance /,. 
A pentode screened-grid valve v, is used as an oscillator, 
the frequency being controlled by a quartz oscillator a 
of frequency about 1,000 kilocycles per second, and 
having a temperature stability of 20 parts in a million 
per degree centigrade. The circuit used is such as to 
provide considerable stability as regards the amplitude 
of the oscillations generated, as well as the frequency, 
and the high-tension supply is regulated by a neon 
stabiliser 6. The cathode of the pentode is indirectly 
heated, and its temperature has been found to be 
practically unaffected by small momentary voltage 
fluctuations. The output of the oscillator is taken from 
a small number of turns made in the anode lead, to 








* Constructional details of the electrical apparatus are 
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which the inductance |, is very loosely coupled, and the 
| position of the two coils is arranged so as to prevent any 
| alteration in the degree of coupling. 

The inductance /, is tuned very nearly to its resonant 
frequency by the adjusting condenser c,, in parallel 
with the ing condenser c,. The output of this 
coil affords the current which ultimately acts as a 
measure of the movement of the measuring condenser. 
It is imperative that as little load as possible should be 
put on this output. Such output is, therefore, taken 
from a tapping from the inductance /,, of only a few 
turns, and this is applied to the anode of a rectifying 
valve v, arra to work as a Moullin* valve volt- 
meter, with slight modifications mentioned below. 
After ing a filter circuit consisting of a choke and 
condenser, the rectified current flows through a poten- 
tiometer, and is then applied to a potentiometer-t 
Kent recorder at z. The Moullin voltmeter has the 
advantage of requiring no separate high-tension supply 
for operation; it was found, however, to be unsatis- 
factory for use with the Kent recorder, as the potential 
of the output was not = enough. Accordingly the 
circuit was modified by the introduction of a 3-0-volt 
positive potential applied to the anode, and supplied 
by two large-capacity dry cells. 

ion of the Dilatometer.—The specimen being in 
position, and the condenser plates adjusted so as to be 
strictly parallel, they are set about 1-0 mm. apart. 
The adjusting condenser c, is set so that any further 
increase in capacity results in a fall in the current 
output. This means that when the specimen expands, 
and the measuring condenser plates approach each 
other, the reading of the galvanometer falls» The 
reason for this is to get as great a degree of linearity of 
the galvanometer-reading/distance curve as possible, 
since the sensitivity of the measuring condenser falls 
as the plates move apart, while the change of current 
flowing in the resonant inductance increases as the 
resonant frequency is approached. Adjustment of the 
potentiometer across the output of the valve voltmeter 
permits the zero position to be adjusted, within limits, 

* See Radio Frequency Measurement. London: Chas. 








given in the appendix on this page. 





Griffin and Company, Limited. (1926.) 


on the galvanometer chart. The desired degree of 
sensitivity of the apparatus is finally adjusted by 
altering the mean position of the measuring condenser, 
and bringing the galvanometer pen back to a high 
reading by means of the adjusting condenser. Different 
degrees of sensitivity of the apparatus can be obtained 
by the use of condenser plates of different size, as well 
as by altering their mean distance apart. 

en a satisfactory mean distance apart of the plates 
of c, has been found, the galvanometer pen is brought 
to its maximum reading by raising the micrometer 
screw. The micrometer is then screwed down in equal, 
suitable known steps, the galvanometer reading being 
recorded at each of these points. From this the 
calibration curve may be constructed. Repeated 
calibrations have been made, which agree to within 
0-0001 mm., with a sensitivity of the _— of 
0-01 mm. displacement equal to 0-5 in. on the galvano- 
meter scale, a magnification of about 1,300. Over a 
range of 0-06 mm., with the above sensitivity, straight- 
line calibrations have been obtained. Beyond this 
range the curve tends to bend at each end. Stability 
of the instrument has been obtained by the quartz- 
crystal control of the frequency, by using single-layer 
inductances wound with high-gauge wire, by control of 
the high-tension supply to the oscillator, and by rigid 
| wide-spacing of the leads. Control is maintained by a 
milliammeter in the output circuit of the oscillator, and 

| in the anode circuit of the valve voltmeter. 
The chart used in the t instance is 10 in. wide. 
| As an example of the higher magnification possible, 
using condenser plates 4-0 cm. in diameter in their most 
| sensitive position, i.e., about 0-001 in. apart, a deflection 
| of 6-0 in. can be obtained when the opens 
|0-015 mm.; this permits of readings being made 
| with ease to within 0-0001 mm., giving a magnification 
|of about 10,000. Over a period of 12 hours, from 
| 11 p.m. to 11 a.m., the drift amounted to only such a 
| quantity as would represent a movement of the con- 
|denser plates of 0-01 mm., notwithstanding an 
| atmospheric temperature variation of 12 deg. C. No 
| attempt at temperature control of the oscillator and 
|connections has been made, except that the entire 
| oscillator circuit, excluding the anode coil, is contained 
in a copper-lined box, primarily intended for purposes 
of electrical shielding. The inductance /, is separately 

screened. 

| Dilatometers using op A changes as the con- 
| trolling device often employ a cathode-ray oscilloscope 
The recording 





as the indicator in a null circuit. 
| galvanometer has important advantages, which at least 
compensate for a possibly slightly lower degree of 
| sensitivity. While the cathode-ray tube fulfils more 
| completely the requirement that no load shall be put 
|on the resonant circuit, it is practically impossible to 
‘take readings sufficiently often and accurately to show 
a true picture of what is happening during the critical 
changes of the steel ; over long periods there are obvious 
difficulties. The present method gives readings every 
two seconds, and, of course, provides a permanent 
record. Such a record is shown in Fig. 3, on this page. 
It refers to the heating of a j-in. long steel specimen to 
810 deg. C., the contraction due to the « -—»y trans- 
formation being very clearly shown. This was followed 
by the curve for a fairly rapid cooling, in which the Ar, 
point is well revealed. Alongside are shown the steps 
of the calibration in 0-01 mm. 

ApPENDIXx.—Constructional Details of the Electrical 
Apparatus.—The two coils 1, and 1,, Fig. 2, consist of 
4-in. diameter Paxolin formers, wound with 18-gauge 
double-cotton-covered copper wire, shellacked and 
baked to dry. Both contain an identical number of 
turns, namely, 65, and the number of turns tapped off 
to the valve voltmeter is 25. The oscillator is contained 
in a wooden box with a lid, both lined with stiff copper 
sheet, and the variable condenser tuning the oscillator 
can be manipulated by a rod projecting through a hole 
in the lid. Both variable condensers are of good com- 
mercial quality, fitted with slow-motion dials. The 
coil in the anode circuit of the oscillator, which excites 
l,, is wound on a short length of 4}-in. diameter former, 
and is screwed firmly to the side of the box, outside it ; 
l, is held rigidly against this, both axes being in line, and 
the windings of the two coils being 1 in. apart. There 
are 24 turns on the anode coil, this number being found 
by trial and error to give the desired excitement to /,. 
The quartz crystal is between two flat aluminium discs, 
resting on the lower one, and separated from the upper 
one by means of silica rods, leaving a gap of about 
0-007 in. between the upper surface of the crystal and 
the upper plate. The high-tension supply to the 
oscillator is provided by a commercial “ eliminator,” 
employing copper-oxide rectification, and giving about 
30 milliamperes at 150 volts. This is reduced and con- 
trolled at 120 volts by the neon tube. The potential 
divider consists of a number of small radio resistances 
connected together, totalling 1-5 megohms. The re- 
mainder of the resistances, variable and fixed, and the 
fixed condensers are the usual type of radio component. 
The valve v, is a Cossor M.S. Pen.B., and v, is any 
ordinary 2-V. detector valve. 
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ELECTRICAL APPARATUS. 


549,965. Direct-Current Interrupter for Synchronous 
Motors. R.C. Graseby, of Itchenor, Sussex. (4 Figs.) 
May 8, 1941.—The invention is a tuned vibratory inter- 
rupter for supplying pulsating direct current for driving a 
synchronous motor from direct-current mains. On the 
interrupter base plate is mounted a pair of electro- 
magnets 2,3. At one side of the yoke 7 of the magnet 3 
is screwed a spring-steel strip 11. This strip carries at 
its other end a small armature 12 of magnetic material, 
while half-way along its length is an electric contact 13. 
The strip has a natural period of vibration and’ operates 
as a reed contact. The small magnetic armature 12 is 
located opposite a gap in the yoke 6 of the electro- 
magnet 2 so that when the latter is energised the arma- 
ture is attracted into the gap. The contact 13 mates 
with a fixed contact, the two contacts being in series 
with the magnets 2, 3 and the direct-current supply. 
The frequency of magnetisation is the natural frequency 
of vibration of the contact strip 11, and, as the current 
through the magnet windings is very small, contact 
troubles are prevented and the frequency is maintained 


so 


S 


S 











L 
(649,968) 


constant. A similar and second contact scrip 27 is 
mounted at one end on the yoke 6 at the opposite side 








of the base plate to the strip 11, and carries an armature 29 | 


of magnetic material opposite the gap between the poles 
of the magnet 3. The natural period of vibration of this 
contact strip 27 is approximately the same as that of | 
the strip 11. The contact strip 27 carries contacts 32, 33 
on each face, which mate with front and back contacts | 
carried on brackets on the base plate. The two contact 
strips constitute “ master’ and “ slave" reeds. The 
fixed contacts for the slave reed are connected to the 
separate windings of a small synchronous motor, so that 
the currents.in the motor are unidirectional and pulsating, 
which produce a similar effect to alternating current in 
an alternating-current synchronous motor. 


reed 11. When the interrupter is used in widely varying 


| cylinder ¢. 
| spring-loaded 
| cylinder h is bolted co-axially on to one end of the cylinder 
i 


The tfre- | 


quency is constant at the natural period of the master | 
through which the 


temperature conditions the temperature of the apparatus 
| is kept constant by small electric heaters, 47, 48, 49, 
controlled automatically by a thermostat 50. Since the 
| master reed has to make and break only small currents, 
its frequency remains constant. The slave reed 27, 
which deals with the heavier currents, can only follow 


¢ | the master reed in frequency of vibration and so the 


frequency of the current pulses to the motor always 
remains constant. Provision is made for minor adjust- 
ments in frequency to be made to both reeds. The 
various quenching resistances and condensers are mounted 
beneath the base plate, making the interrupter a compact 
unit. (Accepted December 16, 1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


550,077. Rotary Wood-Cutter. Cc. D. Monninger, 
Limited, of London, and F. W. Allsop, of London. (3 
Figs.) July 4, 1941.—The cutter head has a circular 
body with two cutter gaps, the opposite side faces 14, 
16 of each of which are inclined at 30 deg. and 15 deg., 
respectively, to the radii on which their outer ends lie. 
In each gap are fitted two cutting blades 18, 20, one for 
soft woods and the other for hard. In each gap these 
blades are held in position against the side abutment 
faces by clamping jaws 22, 24, and between them a 


= 


(660,077) 


|}clamping screw 28. Undercut shoulders 40, 42 

|} machined at the base of each gap on each flank of a 

| central sloping surface 46, 48, respectively. The jaws 
| 22, 24 have each two lugs which underlie the two shoulders 
| at the respective side of the slot. When the cutter head 
lis used with soft woods, the appropriate blade 18 is set 
in each gap. The hardwood cutting blade 20 is clamped 
| in the inoperative position by turning it through 90 deg. 

| The lugs on the jaws lying under the shoulders 40 and 42 
at the base of the gaps retain the jaws in position against | 
centrifugal force when the cutter head is rotated at high 
speed. (Accepted December 22, 1942.) 


MISCELLANEOUS. 


547,641. Die-Casting Machine. E.M.B. Company, 
Limited, of West Bromwich, L. A. Catlin and W. H. 
Cockerill, of West Bromwich. 
—The machine is pneumatically operated and is of the 
kind in which the metal or plastic to be moulded is 
injected in a molten condition between the die parts by 
|}compressed air. The invention not only prevents the 
| molten material from being injected between the die 
parts while the latter are open but also prevents the die 
| Darts from being opened while the material is under air 
pressure. A piston } controls the movable die-head a of 
the machine and slides in a horizontal compressed air 
On the rear of the cylinder are mounted 
inlet and exhaust valves. A second 


| 


At each end the cylinder A is connected to an oil 
container n through a pair of poppet valves o which are 
spring-loaded so as to be normally closed. The outer end 
of the piston rod d is pinned to a pair of toggle links r 
piston rod moves the die head a. 








JUNE 25, 1943. 
Spring-loaded valves control the supply of air to and 
from a compressed-air injection cylinder by which the 
molten metal is injected into the die. The air inlet ang 
exhaust valves for this cylinder and the main cylinder ¢ 
are operated by a common main camshaft. This cam. 
shaft is also connected by bevel gearing to a transverse 
operating shaft 5. The latter is connected by a link and 
lever system to a second camshaft 8 at the top of the ojj 
container n. The cams 9 on this shaft operate the 
valves 0. The front end of the operating shaft 5 carries 
a band control lever through which the operating s).aft 
can be oscillated manually for operating the air vaives 
and the liquid valves 0. At its lower end the hand lever 
has a pair of abutments in different vertical planes. A 
corresponding pair of abutments 15, 16 for automatic 
operation of the control lever are mounted adjustably on 
rods 17 which are connected at one end to the die head a 
An interlocking rod 19 limits the amount of rotation that 
can be imparted to the operating shaft 5 when the die 
head a is in the open position. This interlocking rod is 
attached to the lower end of the pivot pin which connects 
the piston rod d to the toggle linkage r and the other end 
| of the rod is machined to present a pair of flats 20, 21 at 
different levels. The part of the operating shaft 5 
adjacent to the interlocking rod 19 is cut away so as to 
leave a pair of inclined flats which do not quite meet. 
| When the die head is in the open position, the flat 20 on 
| the interlocking rod lies beneath the operating shaft 5 
| and rotation of the latter in either direction is limited by 
contact of one of the flats on it with the flat 20. When, 
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| however, the die head is in the closed position, the flat 21 
lon the rod is situated beneath the operating shaft and 
rotation of the latter is unobstructed. In the initial 
position of the machine the die head a is in the open 


are | position shown, the hand lever is in the idle position and 


the air and oil valves are closed; also the flat 20 on the 
interlocking rod lies beneath the operating shaft 5. To 
close the head a, the hand lever is moved counterclock- 
| wise to the full extent permitted by the flat 20 on the 
| interlocking rod. During the first part of the movement 
of the lever from its idle position, the main camshaft 
| | opens the valves of the cylinder c. The piston 6, how- 
| ever, cannot be moved until the valves o in the oil 
cylinder h are opened by the cams 9 during the latter part 
| of the movement of the lever. The piston b then moves 
the die head towards the closed position until the abut- 
ment 15 comes into contact with the control lever and 
returns it to the position for re-closing the oil valves o. 
| The closing of these valves interrupts the flow of oil 
between the cylinder A and the container n, and prevents 
further movement of the piston, the oil in the cylinder 


(5 Figs.) August 1, 1941. serving as a hydraulic lock. To enable the piston and die 


head to complete their movement, the hand lever is 
pulled forwards against a return spring and returned to 
the open position before being released, the forward 
movement of the hand lever causing the lever abutment 
to move out of the path of the movable abutment 15. 
The die head is now moved by the piston b to its closed 
position in which the flat 21 on the interlocking rod is 
situated beneath the operating shaft 5. The control 
hand lever can be moved still further counter-clockwise 
to open the corresponding injecting cylinder air valves 
to inject the molten metal into the die. The sequence 
is reversed when the die head is to be opened. By 
adjusting the positions of the abutments 15, 16 on the 
rods 17, the movements of the die head can be inter- 
rupted at any desired positions for enabling cores to be 
inserted into or withdrawn from the die. ( Accepted 
September 4, 1942.) 
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